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SAFETY PRECAUTIONS

(Read these precautions before use.)

Before using this product, please read this manual and the relevant manuals introduced in this manual carefully and pay full
attention to safety in order to handle the product correctly.

This manual classifies the safety precautions into two categories: [AWARNING] and [ACAUTION].

f WARNING Indicates that incorrect handling may cause hazardous conditions, resulting in
death or severe injury.

f CAUTION Indicates that incorrect handling may cause hazardous conditions, resulting in
minor or moderate injury or property damage.

Depending on the circumstances, procedures indicated by [ACAUTION] may also cause severe injury.
It is important to follow all precautions for personal safety.
Store this manual in a safe place so that it can be read whenever necessary. Always forward it to the end user.

[DESIGN PRECAUTIONS]

/\WARNING

® Make sure to set up the following safety circuits outside the PLC to ensure safe system operation
even during external power supply problems or PLC failure. Otherwise, malfunctions may cause
serious accidents.

- Most importantly, set up the following: an emergency stop circuit, a protection circuit, an interlock
circuit for opposite movements (such as normal vs. reverse rotation), and an interlock circuit to
prevent damage (to the equipment at the upper and lower positioning limits).

- Note that when the CPU module detects an error, such as a watchdog timer error, during self-
diagnosis, all outputs are turned off. Also, when an error that cannot be detected by the CPU
module occurs in an input/output control block, output control may be disabled. External circuits
and mechanisms should be designed to ensure safe machinery operation in such a case.

- Note that when an error occurs in a relay, transistor or triac of an output circuit, the output might
stay on or off. For output signals that may lead to serious accidents, external circuits and
mechanisms should be designed to ensure safe machinery operation in such a case.

@ In an output circuit, when a load current exceeding the current rating or an overcurrent caused by a
load short-circuit flows for a long time, it may cause smoke and fire. To prevent this, configure an
external safety circuit, such as a fuse.

@ Construct an interlock circuit in the program so that the whole system always operates on the safe
side before executing the control (for data change) of the PLC in operation.

Read the manual thoroughly and ensure complete safety before executing other controls (for program

change, parameter change, forcible output and operation status change) of the PLC in operation.

Otherwise, the machine may be damaged and accidents may occur due to erroneous operations.

® Do not write any data to the "system area" and "write-protect area" of the buffer memory in the
module. Executing data writing to the "system area" or "write protect area" may cause malfunction of
the programmable controller alarm. For the "system area" or "write-protect area", refer to "Buffer
Memory".




[DESIGN PRECAUTIONS]

/\CAUTION

When an inductive load such as a lamp, heater, or solenoid valve is controlled, a large current
(approximately ten times greater than normal) may flow when the output is turned from off to on.
Take proper measures so that the flowing current dose not exceed the value corresponding to the
maximum load specification of the resistance load.

Simultaneously turn on and off the power supplies of the CPU module and extension modules.

[INSTALLATION PRECAUTIONS]

/\WARNING

Make sure to cut off all phases of the power supply externally before attempting installation or wiring
work. Failure to do so may cause electric shock or damage to the product.

Use the product within the generic environment specifications described in the User's Manual
(Hardware) of the CPU module used.

Never use the product in areas with excessive dust, oily smoke, conductive dusts, corrosive gas (salt
air, Cly, H,S, SO, or NO,), flammable gas, vibration or impacts, or expose it to high temperature,
condensation, or rain and wind.

If the product is used in such conditions, electric shock, fire, malfunctions, deterioration or damage
may occur.

[INSTALLATION PRECAUTIONS]

/\CAUTION

Do not touch the conductive parts of the product directly. Doing so may cause device failures or
malfunctions.

When drilling screw holes or wiring, make sure that cutting and wiring debris do not enter the
ventilation slits of the PLC. Failure to do so may cause fire, equipment failures or malfunctions.

For the product supplied together with a dust proof sheet, the sheet should be affixed to the ventilation
slits before the installation and wiring work to prevent foreign objects such as cutting and wiring
debris.

However, when the installation work is completed, make sure to remove the sheet to provide
adequate ventilation. Failure to do so may cause fire, equipment failures or malfunctions.

Install the product on a flat surface. If the mounting surface is rough, undue force will be applied to the
PC board, thereby causing nonconformities.

Install the product securely using a DIN rail or mounting screws.

Work carefully when using a screwdriver such as installation of the product. Failure to do so may
cause damage to the product or accidents.

Connect the extension cables, peripheral device cables, input/output cables and battery connecting
cable securely to their designated connectors. Loose connections may cause malfunctions.

Turn off the power to the PLC before attaching or detaching the following devices. Failure to do so
may cause device failures or malfunctions.

- Peripheral devices, expansion board, expansion adapter, and connector conversion adapter

- Extension modules, bus conversion module, and connector conversion module

- Battery




[WIRING PRECAUTIONS]

/\WARNING

@® Make sure to cut off all phases of the power supply externally before attempting installation or wiring
work. Failure to do so may cause electric shock or damage to the product.

@® Make sure to attach the terminal cover, provided as an accessory, before turning on the power or
initiating operation after installation or wiring work. Failure to do so may cause electric shock.

@® The temperature rating of the cable should be 80°C or more.

® Make sure to properly wire to the spring clamp terminal block in accordance with the following
precautions. Failure to do so may cause electric shock, equipment failures, a short-circuit, wire
breakage, malfunctions, or damage to the product.
- The disposal size of the cable end should follow the dimensions described in the manual.
- Twist the ends of stranded wires and make sure that there are no loose wires.
- Do not solder-plate the electric wire ends.
- Do not connect more than the specified number of wires or electric wires of unspecified size.
- Affix the electric wires so that neither the terminal block nor the connected parts are directly

stressed.

[WIRING PRECAUTIONS]

/\CAUTION

® Perform class D grounding (grounding resistance: 100 Q or less) of the grounding terminal on the
CPU module and extension modules with a wire 2 mm? or thicker.

Do not use common grounding with heavy electrical systems.

@ Connect the power supply wiring to the dedicated terminals described in this manual. If an AC power
supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn out.

® Do not wire vacant terminals externally. Doing so may damage the product.

@ Install module so that excessive force will not be applied to terminal blocks, power connectors, 1/0
connectors, communication connectors, or communication cables. Failure to do so may result in wire
damage/breakage or PLC failure.

® Make sure to observe the following precautions in order to prevent any damage to the machinery or
accidents due to malfunction of the PLC caused by abnormal data written to the PLC due to the
effects of noise:

- Do not bundle the power line, control line and communication cables together with or lay them
close to the main circuit, high-voltage line, load line or power line. As a guideline, lay the power
line, control line and connection cables at least 100 mm away from the main circuit, high-voltage
line, load line or power line.

- Ground the shield of the analog input/output cable in accordance with the manuals of each model.
However, do not use common grounding with heavy electrical systems.

@ Check the interface type and correctly connect the cable. Incorrect wiring (connecting the cable to an
incorrect interface) may cause failure of the module and external device.

@ To terminal blocks or power connectors, connect circuits isolated from hazardous voltage by double/
reinforced insulation.




[STARTUP AND MAINTENANCE PRECAUTIONS]

/\WARNING

® Do not touch any terminal while the PLC's power is on. Doing so may cause electric shock or
malfunctions.

@ Before cleaning or retightening terminals, cut off all phases of the power supply externally. Failure to
do so in the power ON status may cause electric shock.

@ Before modifying the program in operation, forcible output, running or stopping the PLC, read through
this manual carefully, and ensure complete safety. An operation error may damage the machinery or
cause accidents.

® Do not change the program in the PLC from two or more peripheral equipment devices at the same

time. (i. e. from an engineering tool and a GOT) Doing so may cause destruction or malfunction of the
PLC program.

[STARTUP AND MAINTENANCE PRECAUTIONS]

/\CAUTION

® Do not disassemble or modify the PLC. Doing so may cause fire, equipment failures, or malfunctions.
For repair, contact your local Mitsubishi Electric representative.

® Turn off the power to the PLC before connecting or disconnecting any extension cable. Failure to do
so0 may cause device failures or malfunctions.

@ Turn off the power to the PLC before attaching or detaching the following devices. Failure to do so
may cause device failures or malfunctions.
- Peripheral devices, expansion board, expansion adapter, and connector conversion adapter
- Extension modules, bus conversion module, and connector conversion module
- Battery

@ Before handling the module, touch a conducting object such as a grounded metal to discharge the
static electricity from the human body. Failure to do so may cause the module to fail or malfunction.

[OPERATION PRECAUTIONS]

/\CAUTION

@ Construct an interlock circuit in the program so that the whole system always operates on the safe
side before executing the control (for data change) of the PLC in operation. Read the manual
thoroughly and ensure complete safety before executing other controls (for program change,
parameter change, forcible output and operation status change) of the PLC in operation. Otherwise,
the machine may be damaged and accidents may occur by erroneous operations.

® Note that the whole system may not be reset by the RUN/STOP/RESET switch when the CPU module
or intelligent function module detects an error, such as a watchdog timer error, during self-diagnosis.
In that case, turn off and on the power.

[DISPOSAL PRECAUTIONS]

/\CAUTION

@ Please contact a certified electronic waste disposal company for the environmentally safe recycling
and disposal of your device.




[TRANSPORTATION PRECAUTIONS]

/\CAUTION

® The PLC is a precision instrument. During transportation, avoid impacts larger than those specified in
the general specifications of the User's Manual (Hardware) of the CPU module used by using
dedicated packaging boxes and shock-absorbing palettes. Failure to do so may cause failures in the
PLC. After transportation, verify operation of the PLC and check for damage of the mounting part, etc.




INTRODUCTION

This manual contains text, diagrams and explanations which will guide the reader in the correct installation, safe use and

operation of the analog input module, analog output module, multiple input module of MELSEC iQ-F series and should be
read and understood before attempting to install or use the module.
Always forward it to the end user.

Regarding use of this product

» This product has been manufactured as a general-purpose part for general industries, and has not been designed or
manufactured to be incorporated in a device or system used in purposes related to human life.

» Before using the product for special purposes such as nuclear power, electric power, aerospace, medicine or passenger
movement vehicles, consult Mitsubishi Electric.

« This product has been manufactured under strict quality control. However when installing the product where major
accidents or losses could occur if the product fails, install appropriate backup or failsafe functions in the system.

Note

« If in doubt at any stage during the installation of the product, always consult a professional electrical engineer who is
qualified and trained in the local and national standards. If in doubt about the operation or use, please consult the nearest
Mitsubishi Electric representative.

« Since the examples indicated by this manual, technical bulletin, catalog, etc. are used as a reference, please use it after
confirming the function and safety of the equipment and system. Mitsubishi Electric will accept no responsibility for actual
use of the product based on these illustrative examples.

» This manual content, specification etc. may be changed, without a notice, for improvement.

» The information in this manual has been carefully checked and is believed to be accurate; however, if you notice a doubtful
point, an error, etc., please contact the nearest Mitsubishi Electric representative. When doing so, please provide the
manual number given at the end of this manual.
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RELEVANT MANUALS

Manual name <manual number>

Description

MELSEC iQ-F FX5S/FX5UJ/FX5U/FX5UC User's Manual (Hardware)

Describes the details of hardware of the FX5S/FX5UJ/FX5U/FX5UC CPU module,

<SH082452ENG>

including performance specifications, wiring, installation, and maintenance.

MELSEC iQ-F FX5 User's Manual (Application) Describes basic knowledge required for program design, functions of the CPU
<JY997D55401> module, devices/labels, and parameters.

MELSEC iQ-F FX5 Programming Manual (Program Design) Describes specifications of ladders, ST, FBD/LD, and other programs and labels.
<JY997D55701>

MELSEC iQ-F FX5 Programming Manual (Instructions, Standard Describes specifications of instructions and functions that can be used in programs.
Functions/Function Blocks)

<JY997D55801>

MELSEC iQ-F FX5 Analog Module User's Manual Describes the analog input module, analog output module, and multiple input

<SH-081802ENG> (This manual)

module.

GX Works3 Operating Manual
<SH-081215ENG>

System configuration, parameter settings, and online operations of GX Works3.

TERMS

Unless otherwise specified, this manual uses the following terms.

Term

Description

Engineering tool

The software package for the MELSEC series programmable controllers

GENERIC TERMS AND ABBREVIATIONS

Unless otherwise specified, this manual uses the following generic terms and abbreviations.

Generic term/abbreviation

Description

Extension module

A generic term for FX5 extension modules, FX3 extension modules, and extension modules (extension cable
type and extension connector type)

FX3

A generic term for FX3S, FX3G, FX3GC, FX3U, and FX3UC programmable controllers

FX5

A generic term for FX5UJ, FX5U, and FX5UC programmable controllers

FX5 CPU module

A generic term for FX5UJ CPU module, FX5U CPU module, and FX5UC CPU module

FX5U CPU module

A generic term for FX5U-32MR/ES, FX5U-32MT/ES, FX5U-32MT/ESS, FX5U-64MR/ES, FX5U-64MT/ES,

FX5U-64MT/ESS, FX5U-80MR/ES, FX5U-80MT/ES, FX5U-80MT/ESS, FX5U-32MR/DS, FX5U-32MT/DS,
FX5U-32MT/DSS, FX5U-64MR/DS, FX5U-64MT/DS, FX5U-64MT/DSS, FX5U-80MR/DS, FX5U-80MT/DS,
and FX5U-80MT/DSS

FX5UC CPU module

Ageneric term for FX5UC-32MT/D, FX5UC-32MT/DSS, FX5UC-64MT/D, FX5UC-64MT/DSS, FX5UC-96MT/D,
FX5UC-96MT/DSS, FX5UC-32MT/DS-TS, FX5UC-32MT/DSS-TS, and FX5UC-32MR/DS-TS

FX5UJ CPU module

A generic term for FX5UJ-24MR/ES, FX5UJ-24MT/ES, FX5UJ-24MT/ESS, FX5UJ-24MR/DS,
FX5UJ-24MT/DS, FX5UJ-24MT/DSS, FX5UJ-40MR/ES, FX5UJ-40MT/ES, FX5UJ-40MT/ESS,
FX5UJ-40MR/DS, FX5UJ-40MT/DS, FX5UJ-40MT/DSS, FX5UJ-60MR/ES, FX5UJ-60MT/ES,
FX5UJ-60MT/ESS, FX5UJ-60MR/DS, FX5UJ-60MT/DS, and FX5UJ-60MT/DSS

GX Works3

The product name of the software package, SWnDND-GXW3, for the MELSEC programmable controllers (The
n' represents a version.)

Input/output module

A generic term for input/output modules (extension cable type and extension connector type)

Input module

A generic term for input modules (extension cable type and extension connector type)

Intelligent function module

A generic term for FX5 intelligent function modules and FX3 intelligent function modules

Output module

A generic term for output modules (extension cable type and extension connector type)
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PART 1 ANALOG INPUT
MODULE

Part 1 describes the analog input module.

1 FX5-4AD
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1 FX5-4AD

1.1  Overview

The FX5-4AD analog input module can convert 4 points of analog input values (voltage, current) into digital values.
It can be added to the FX5 CPU module and enables it to capture voltage/current data of 4 channels.

(1)

)

(1) FX5 CPU module

(2) Analog input module (FX5-4AD)
(3) Analog device connection cable
(4) Analog device (flow sensor etc.)

1.2 Specifications

@)

4)

This section describes the specifications of FX5-4AD.

General specifications

The general specifications other than below are the same as those for the CPU module to be connected.

For general specifications, refer to the following manuals.

LTIMELSEC iQ-F FX5S/FX5UJ/FX5U/FX5UC User's Manual (Hardware)

Items

Specifications

Dielectric withstand voltage

500 V AC for 1 minute

Insulation resistance

10 MQ or higher by 500 V DC
insulation resistance tester

Between all terminals and ground terminal

Power supply specifications

The following table lists the power supply specifications.

Specifications

Items
Internal power supply Power supply voltage 24V DC,5VDC
Current consumption 24V DC: 40 mA
5V DC: 100 mA

1 FX5-4AD
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Performance specifications

The following table lists the performance specifications.

Items Specifications
Number of input points 4 points (4 channels)
Conversion speed 80 ps/ch
Isolation method Between input terminal Photocoupler

and PLC

Between input terminal Non-isolation

and channels

Number of occupied I/O points 8 points

Applicable CPU module * FX5UJ CPU module (from the first )
+ FX5U CPU module (Ver.1.050 or later)
« FX5UC CPU module™ (Ver.1.050 or later)

Applicable engineering tool * FX5UJ CPU module: GX Works3 (Ver.1.060N or later)
* FX5U/FX5UC CPU module: GX Works3 (Ver.1.040S or later)

*1  FX5-CNV-IFC or FX5-C1PS-5V is necessary to connect FX5-4AD to the FX5UC CPU module.

Voltage/current input specifications

Items Specifications
Analog input voltage -10 to +10 V DC (Input resistance 400 kQ or more)
Analog input current -20 to +20 mA DC (Input resistance 250 Q)
Digital output value 16-bit signed binary (-32768 to +32767)
Input characteristics, resolution™ Analog input range Digital output value Resolution
Voltage Oto 10V 0 to 32000 312.5 pv
Oto5V 0 to 32000 156.25 uv
1to5V 0 to 32000 125 uv
-10to +10V -32000 to +32000 312.5 pv
User range setting -32000 to +32000 125 pv2
Current 0to 20 mA 0 to 32000 625 nA
4to 20 mA 0 to 32000 500 nA
-20 to +20 mA -32000 to +32000 625 nA
User range setting -32000 to +32000 500 nA™2
Accuracy (accuracy for the full scale Ambient temperature 25+5°C: within £0.1% (+64 digits)
digital output value) Ambient temperature 0 to 55°C: within £0.2% (+128 digits)
Ambient temperature -20 to 0°C: within +0.3% (+192 digits)
Absolute maximum input Voltage: +15 V, Current: £30 mA

*1  For details on the input characteristics, refer to [~ Page 17 Input conversion characteristics.
*2 Maximum resolution in the user range setting.

Input conversion characteristics

The input conversion characteristics of A/D conversion are expressed by the slope of the straight line connecting the offset
value and the gain value, both of which are used when an analog signal (voltage or current) from outside the programmable

controller is converted to the corresponding digital output value.

Offset value
This value is the analog input value (voltage or current) where the corresponding digital output value is 0.

Gain value
This value is the analog input value (voltage or current) where the corresponding digital output value is 32000.

1 FX5-4AD
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Voltage input characteristics

The following shows the list of the analog input ranges and the graphs of each voltage input characteristic, at the voltage

input.
digit € @ N
+32767 — I .
+32000
(2 M
3
0 /
[ (1) T R A -1
4)
-32000
32768 - -- \
-15 -10 -5 0 +5 +10 +15
digit: Digital output value
V: Analog input voltage (V)
(a): Practical analog input range
No. Input range setting Offset value Gain value Digital output value™ Resolution
(1) Oto10V oV 10V 0 to 32000 312.5 pv
(2) Oto5V oV 5V 156.25 uv
(3) 1to5V 1V 5V 125 uv
(4) -10to +10 V oV 10V -32000 to +32000 312.5 pv
— User range setting 2 2 125 pV'3

*1 If an analog input value exceeds the ra

nge of digital output value, the digital output value is fixed to the maximum or minimum value.

Input range setting

Digital output value

Minimum Maximum
Oto10V -768 +32767
Oto5V
1to5V
-10to +10 V -32768

User range setting

*2 Set the offset value and gain value in the user range setting within a range satisfying the following conditions. Failure to satisfy the
conditions may not result in proper A/D conversion.
Setting range of the offset value and gain value: -10 to +10 V

((Gain value) - (Offset value)) > 2.0

\

*3 Maximum resolution in the user range setting. The resolution reaches the maximum when (gain value - offset value) = 4 V. Even when
(gain value - offset value) < 4 V, the maximum resolution is unchanged.

Point
« Set values within the practical range of the analog input and the digital output at each input range. If the
range is exceeded, the resolution and accuracy may not fall within the range of the performance
specifications. (Do not use the values in the dotted line region in the graph of voltage input characteristics.)
» Do not set the voltage over £15 V. Doing so can cause breakdown of components.
1 FX5-4AD
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Current input characteristics

The following shows the list of the analog input ranges and the graph of each current input characteristic, at the current input.

digit @)
>
+32767 SR
+32000
(1)
(2)
0
[y (:1: 3 T A -4
(3)
-32000
-32768 | ---- |
30 -20 0 +20  +30

digit: Digital output value
I: Analog input current (mA)

(a): Practical analog input range

No. Input range setting Offset value Gain value Digital output value™! Resolution
(1) 0to 20 mA 0 mA 20 mA 0 to 32000 625 nA

(2) 4 to 20 mA 4 mA 20 mA 500 nA

3) -20 to +20 mA 0 mA 20 mA -32000 to +32000 625 nA

— User range setting 2 2 500 nA™

*1 If an analog input value exceeds the range of digital output value, the digital output value is fixed to the maximum or minimum value.

Input range setting Digital output value
Minimum Maximum
0to 20 mA -768 +32767
4 to 20 mA
-20 to +20 mA -32768
User range setting

*2 Set the offset value and gain value in the user range setting within a range satisfying the following conditions. Failure to satisfy the
conditions may not result in proper A/D conversion.
Setting range of the offset value and gain value: 0 to 20 mA
((Gain value) - (Offset value)) > 6.0 mA

*3 Maximum resolution in the user range setting. The resolution reaches the maximum when (gain value - offset value) = 16 mA. Even
when (gain value - offset value) < 16 mA, the maximum resolution is unchanged.

Point;3

« Set values within the practical range of the analog input and the digital output at each input range. If the
range is exceeded, the resolution and accuracy may not fall within the range of the performance
specifications. (Do not use the values in the dotted line region in the graph of current input characteristics.)

» Do not set the current over £30 mA. Doing so can cause breakdown of components.

« If a current is input from an external device into a channel set for voltage as the input type, an overvoltage
may occur and destroy components. Limit the voltage so that the external device's voltage value does not
exceed the range of -10 to +10 V.

1 FX5-4AD
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Accuracy

The accuracy of A/D conversion is the accuracy for the full scale of digital output value.

The fluctuation range varies as follows depending on ambient temperature and input range.

Analog input range

Ambient temperature

25+5°C

0 to 55°C

-20 to 0°C

Voltage

Oto10V

Oto5V

1to5V

-10to +10V

Current

0to 20 mA

4 t0 20 mA

-20 to +20 mA

Within £0.1% (64
digits)/full scale

Within £0.2% (+128
digits)/full scale

Within £0.3% (192
digits)/full scale

(Except for the conditions under noise influence.)

[Ex]

Accuracy at -10 to +10 V range selection

digit
+32000
- (1)
0
-32000 v
-10 0 +10

digit: Digital output value
V: Analog input voltage (V)

(1) Fluctuation range

20 1 FX5-4AD
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Part names

This section describes the part names of the analog input module.

6]

2-¢4.5 mounting holes

[3]— == F
[2]

[7]
(i ) 1]
T [8]
o
No. Name Description
[1] Terminal block (Spring clamp terminal block) Used for current/voltage input.
[2] Expansion cable Cable for connecting the module when adding the analog input module.
[3] Direct mounting hole Screw holes (2-¢4.5, mounting screw: M4 screw) for direct installation.
[4] Operations status display LEDs Indicates the operating status of the module. (==~ Page 21 LED display)
[5] Extension connector Connector for connecting the extension cable of an extension module.
[6] Name plate The product model name and manufacturer's serial number are shown.
[7] DIN rail mounting groove The module can be installed on DIN46277 rail (35 mm wide).
[8] DIN rail mounting hook Hook for mounting the module on a DIN rail of DIN46277 (35 mm wide).
[9] Pull out tab They are used when drawing out an extension cable.

LED display
The following table lists the LED display.

LED display LED color Description
POWER Green Indicates the power supply status.
ON: Power ON

OFF: Power off or module failure

RUN Green Indicates the operating status.
Light on: Normal operation
Flashing: Offset/gain setting mode
Light off: Error occuring

ERROR Red Indicates the error status.

ON: Minor error

Flashing: Moderate error or major error
OFF: Normal operation

ALM Red Indicates the output status.
Light on: Process alarm or rate alarm issued
Flashing: Input signal error
Light off: Normal operation

1 FX5-4AD
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1.3  Procedures Before Operation

This section describes the procedures before operation.

1. Checkthe analog input module specifications
Check the analog input module specifications. (<5~ Page 16 Specifications)
2. Install the analog input module

Install the analog input module to the CPU module. For details, refer to the following.
[TIMELSEC iQ-F FX5S/FX5UJ/FX5U/FX5UC User's Manual (Hardware)

3. Wiring
Perform wiring of external devices to the analog input module.

4. Adding a module
Add an analog input module to the module configuration by using GX Works3.

Point

When adding a new analog input module, if selecting the module whose module model name has "(FX3)" at
the end, it can be used as FX3 allocation mode.

* FX5-4AD: Normal mode

* FX5-4AD(FX3): FX3 allocation mode

For details on the FX3 allocation mode function, refer to [=>~ Page 80 FX3 allocation mode function

5. Parameter settings
Set parameters of the analog input module by using GX Works3. (I~ Page 86 Parameter Settings)

6. Offset/gain setting
When setting the user range, perform the offset/gain setting.

7. Programming
Create a program.

1.4 Functions

This section describes the functions of an analog input module and the setting procedures for those functions.
For details on the buffer memory areas, refer to the following.
[=5~ Page 113 Buffer Memory Areas

Point

* This section describes buffer memory addresses for CH1. For details on the buffer memory addresses after
CH2, refer to the following.

[=5~ Page 113 List of buffer memory areas

» Numerical values corresponding to the channel where an error has occurred and the error description fit in
the O and A of an error code and alarm code described in this section. For details on the numerical values,
refer to the following.

(=5~ Page 105 List of error codes

(=5~ Page 108 List of alarm codes

1 FX5-4AD
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Function list

This section lists the functions of analog input modules.

Item Description Reference

Operation mode Select the operation mode (normal mode, offset/gain setting mode) of the analog input Page 24
module.

Range switching function Allows switching the input range of an analog input for each channel. Switching the range | Page 25

makes it possible to change the input conversion characteristic.

A/D conversion enable/disable setting function Controls whether to enable or disable the A/D conversion for each channel. Disabling A/D | Page 25
conversion for unused channels reduces the conversion cycles.

A/D conversion | Sampling processing Converts analog input values into digital at every sampling period, storing them in buffer | Page 26
method memory areas.
Averaging Time average Executes A/D conversion for the set time and performs the averaging processing on the Page 26
processing total value excluding the maximum and minimum values. The processed values are

stored in the buffer memory area. The number of processing times within the set time
changes depending on the number of channels where A/D conversion is enabled.

Count average Executes A/D conversion for a set number of times and performs the averaging Page 27
processing on the total value excluding the maximum and minimum values. The
processed values are stored in the buffer memory area. The time taken to store the count
average value obtained by the processing in the buffer memory area varies depending on
the number of channels where the conversion is enabled.

Moving average | Averages digital output values taken at every sampling period for a specified number of Page 27
times, and stores the averaged value in the buffer memory area. The target range for
averaging processing moves at each sampling processing, thereby allowing the latest
digital output value to be obtained.

Primary delay filter Performs digital output where the transient noise of analog input is smoothed depending | Page 28
on the set time constant, and stores the value in the buffer memory area.

Digital filter Removes the fluctuation below the set value when the measurement signal includes Page 29
noise such as a steep spike and stores the resulting stable data in the buffer memory.

Scaling function Performs scale conversion on digital output values within the range from a scaling upper | Page 32
limit value to a scaling lower limit value, both of which are set at desired values. This
function helps reduce the man-hours taken for creating a scale conversion program.

Shift function Adds (shifts) a set conversion value shift amount to a digital output value, and stores the | Page 34
result in the buffer memory area. A change in conversion value shift amount is reflected to
the digital operation value in real time, which facilitates fine adjustment at system start-up.

Digital clipping function Fixes a possible digital operation value to the maximum digital output value or the Page 37
minimum digital output value when an input current or voltage exceeds the input range.

Difference operation function The digital operation value at the start of this function is treated as 0 (reference value). Page 39
Thereafter, values that increased or decreased from the reference value are stored in the
buffer memory.

Maximum value/minimum value hold function Stores the maximum and minimum values of digital operation values in the buffer memory | Page 43
area for each channel.

Alert output Process alarm Outputs an alert when a digital operation value falls within the preset alert output range. Page 44
function

Rate alarm This function outputs an alert when the change rate of a digital output value is equal to or | Page 46
greater than the rate alarm upper limit value, or the rate is equal to or smaller than the rate
alarm lower limit value.

Input signal error detection function Outputs an alarm when an analog input value exceeds the preset range. Page 51

Logging function Logs (records) digital output values or digital operation values. 10000 points of data can Page 57
be logged for each channel.

Logging read function After logging starts, an interrupt request is sent to the CPU module and an interrupt Page 70
program is executed every time the preset number of data to be read is logged.

Interrupt function Executes an interrupt program of the CPU module when an interrupt factor such as an Page 74
input signal error or alarm output is detected.

Error history function Records up to 16 errors and alarms that occurred in an analog input module to store them | Page 77
in the buffer memory areas.

Offset/gain setting function Allows the correction of errors in digital output values. Page 90
Offset/gain initialization function Initializes the offset and gain values to the factory defaults. Page 79
FX3 allocation mode function Converts the layout of buffer memory addresses of an analog input module to the one Page 80

equivalent to FX3U-4AD. This compatibility enables the reuse of programs that have
proven performance on FX3U-4AD.
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Processing of each function

The functions are processed in the order shown below. If multiple functions are enabled, the output of the first processed
function is used as the input of the next function.

..............

'
. Input signal ! A/D conversion
Analog input error detection |—
(CH1 to CH4) & metod
'
Sampling
processing

Count average

CHO Digital

output value

\ 4

v

4
Digital clipping
function
Rate

alarm

\_/

cHO
Maximum value

A 4

Scaling
( function ) : : .
Maximum value/
Alert output Logging function

p v Minimum value
unction hold function

CHO
Shift function Minimum value
Process

alarm

Time average

Moving average

A 4
Difference \ v

Primary

delay filter operation > ocgilitlijolglt\‘laelllue
function \ )
Digital
filter
P CHO

v

Logging data

Digital output value

The digital values subjected to the sampling processing, each averaging processing, or each filter processing are stored.

Digital operation value

These values are obtained by operating a digital output value using the digital clipping function, scaling function, shift function,
or difference operation function. When each function is not used, the same value as the digital output value is stored.

Maximum value and minimum value

The maximum and minimum values of the digital operation values are stored.

Logging data

When the logging function is used, digital output values or digital operation values are collected.

Operation mode

The analog input module operation mode can be selected.

Setting procedure

Set "Operation mode setting".

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] = [Basic
setting] = [Operation mode setting function]

Operation mode Description

Normal mode A mode to perform usual A/D conversion.

Offset/gain setting mode A mode used for performing the offset/gain setting at user range setting.
1 FX5-4AD
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Range switching function

Allows switching the input range of an analog input for each channel.

Switching the range makes it possible to change the input conversion characteristic.

Setting procedure

Set the input range to be used in the "Input range setting".

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] = [Basic
setting] = [Range switching function]

Input range setting Digital output value
4 t0 20 mA 0 to 32000

0to 20 mA 0 to 32000

-20 to +20 mA -32000 to +32000
105V 0 to 32000

Oto5V 0 to 32000

Oto 10V 0 to 32000

-10to +10 V -32000 to +32000

User range setting'1 -32000 to +32000

*1  When using the user range setting, set the offset/gain.
For offset/gain settings, refer to the following.
=~ Page 90 Offset/Gain Setting
After the data is written, the range is switched when the programmable controller power supply is turned off>on or when the

CPU module is reset.

Point}@

With the following buffer memory areas, the range switching and range setting can be monitored.
'CH1 Range setting' (Un\G598)

'CH1 Range setting monitor' (Un\G430)

For details on the buffer memory, refer to the following.

[~ Page 172 CH1 Range setting

[~ Page 146 CH1 Range setting monitor

A/D conversion enable/disable setting function

Controls whether to enable or disable the A/D conversion for each channel.

Disabling A/D conversion for unused channels reduces the conversion cycles.

Setting procedure

Set "A/D conversion enable/disable setting" to "A/D conversion enable" or "A/D conversion disable".

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] = [Basic
setting] = [A/D conversion enable/disable setting function]
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A/D conversion method

An A/D conversion method can be set for each channel.

Sampling processing

This function A/D converts analog input values and stores them in the digital output value and digital operation value every
sampling cycle.

Point

The sampling cycle is "Conversion speed (80 us) x Number of A/D conversion enabled channels".

Whether to enable or disable the A/D conversion can be set for each channel. Disabling the A/D conversion
for unused channels reduces the A/D conversion cycles.

Conversion cycle that applies when the three channels get A/D conversion enabled

* 80 x 3 =240 (us)

The conversion cycle is 240 (us).

Averaging processing

The digital output value is averaging processed for each channel, and averaged value is stored in the digital output value and
the digital operation value.

The following three types of averaging processing are provided.

» Time average

» Count average

* Moving average

HTime average

Executes A/D conversion for the set time and performs the averaging processing on the total value excluding the maximum
and minimum values. The averaged value is stored in the digital output value and the digital operation value.

The number of processing times within the set time changes depending on the number of channels where A/D conversion is
enabled.

Setting time

Processing times (times)™ =
(Number of A/D conversion enabled channels x Conversion speed)

*1 Values after the decimal point are omitted.

[Ex]

The following table shows the processing times with the setting below.

Item Setting
Number of channels where the A/D conversion is enabled Four channels (CH1 to CH4)
Setting time 2ms
2
———— =6.2556
(4 x 0.08)
Conversion is processed 6 times and the mean value is output.
2 O
Pomt/'

The valid lower limit setting value for the time average is calculated by the formula "Minimum processing times
(4 times) x Number of A/D conversion enabled channels x Conversion speed".

1 FX5-4AD
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HECount average

Executes A/D conversion for a set number of times and performs the averaging processing on the total value excluding the
maximum and minimum values. The averaged value is stored in the digital output value and the digital operation value.
The time taken to store the count average value obtained by the processing in the buffer memory area varies depending on
the number of channels where the conversion is enabled.

Processing time = Set number of times x (Number of A/D conversion enabled channels x Conversion speed)

[Ex]

The following table shows the processing time with the setting below.

Item Setting
Number of channels where the A/D conversion is enabled Four channels (CH1 to CH4)
Set number of times Five times

5 (times) x (4 (CH) x 80 (us)) = 1600 (us) = 1.6 (ms)
An average value is output every 1.6 ms.

Pointp

Because the count average requires a sum of at least two counts excluding the maximum and minimum
values, the set number of times should be four or more.

EMoving average

Converted values for the specified number of times captured every sampling period are averaged and stored in the digital
output value and the digital operation value. The target range for averaging processing moves at each sampling processing,
thereby allowing the latest digital output value to be obtained.

The following figure shows the moving average processing of when the set number of times is five.

Number of A/D conversion enabled channels
Digital output value x Conversion speed

32000 4—»‘

© (12)
(10) (1)

T
—
W
<
—_
=
=

A

: i ,
I ' '
(T
| ! | '
16000+ < : —
E : : : » 1st storage (a)
E : L T » 2nd storage (b)
: ': : : » 3rd storage (c)
0 oo Time [us]
'CH1 Digital output value' ; Y i \l/---\ TN TS T T
(Un\G400) 0 { (2) X () ©F AR R
) ON
'A/D conversion completed flag' |
(Un\G69, b14) OFF
Data transition in buffer memory I
1st storage (a) 2nd storage (b) 3rd storage (c)

(N+ @)+ )+ @)+ (6) |72+ )+ (@) +(5)+ (6) [~ B)+ () + () +(B)+(7)

5 5 5

1 FX5-4AD
1.4 Functions 27




28

Primary delay filter

Depending on the set time constant, transient noise of analog input is smoothed and stored in the digital output value and
digital operation value area.

The degree of smoothing varies depending on the setting of a time constant (s).

Time constant is the time taken for the digital output value to reach 63.2% of the steady-state value.

The following shows the relational expressions of time constants and digital output values.

Whenn=1"

Y,=0

Whenn =2
At

Yo=Xot* areTa Kn-Xoa)

Whenn >3
At

Yn = Yn_1 + m (Xn - Yn_1)

Yn : Present digital output value

Yn.q :Last digital output value

n : Number of sampling

Xn : Digital output value before smoothing

Xn.1  : Last digital output value before smoothing

AT : Conversion time

TA : Time constant

*1  A/D conversion completed flag turns on when n > 2.

Pointp

Time constant = [Primary delay filter constant set by “CH1 Time average/Count average/Primary delay filter
constant setting” (Un\G502)] x [Conversion cycle].

[Ex]

Digital output value when an analog input value is changed 0 — 1V

The following figure shows the change of the digital output value with the input range of 0 to 10 V and time constant
(Conversion cycle x Primary delay filter) of 40 ms.

After 40 ms from the analog input value becomes 1V, the digital output value reaches 63.2% of the digital output value of
when the sampling processing is selected.

=—=Analog input value Digital output value

1.2 3840
1.0 3200
0.8 2560
63.2%
Analog input voltage (V) 0.6 1920 Digital output value
0.4 1280
0.2 l/ 640
0
0 40

Elapsed time (ms)
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Digital filter

The digital filter can remove fluctuation of the analog input value below the digital filter setting value.
The relationships among the digital output, digital filter setting, and analog input values are as follows.

EDigital filter setting value > Analog input value fluctuation
If the analog input value fluctuation is smaller than the digital filter setting value, the conversion value resulting from removal

of the fluctuation will be stored as the digital output value. Note that the fluctuation range below the digital filter setting value
must satisfy the following expression.
Fluctuation range below the digital filter setting value < Conversion cycle x 10 times

EDigital filter setting value < Analog input value fluctuation
When the analog input value fluctuation is larger than or equal to the digital filter setting value, the conversion value following

the analog input value is stored as the digital output and digital operation values.

Analog input value

L The digital output value follows
--------- Digital output value

the analog input value.
Digital filter setting value

V& Digital filter setting value
Converted to a digital output value from which the fluctuation is removed.

(The variation width is less than (conversion cycle x 10 times))
Time

Analog input value

Digital filter requires the A/D conversion values for 23 times to remove the fluctuation which is smaller than the digital filter
setting value. Therefore, when using the digital filter, the first digital output value is updated at the timing when the A/D
conversion values for 23 times are completed.

From the second time on, the digital output value is updated every conversion cycle.

MDigital filter conversion cycle
The digital filter conversion cycle varies depending on the setting value of the digital filter fluctuation range setting. The

conversion cycle of the digital filter in operation is stored in 'CH1 Digital filter conversion cycle monitor' (Un\G411).

Point

After CH1 digital filter conversion cycle monitor (Un\G411) turns on and off the operating condition setting
request, "0" is stored for any of the following states.

» A/D conversion not allowed

» Operates in the A/D conversion method other than the digital filter.

« "Averaging process specification setting range error" (error code: 19100H) occurs

"Time average setting range error" (error code: 1920H) occurs

"Count average setting range error" (error code: 19300H) occurs

"Moving average setting range error" (error code: 19400H) occurs

"Primary delay filter constant setting range error" (error code: 19500H) occur
"Digital filter setting range error" (error code: 19DOH) occur
"Digital filter fluctuation width setting range error" (error code: 19ELOH) occur
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Setting procedure

ESampling processing
Set "Average processing setting" to "Sampling processing".

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] = [Basic
setting] = [A/D conversion method]

BAveraging processing and Primary delay filter

1. Set "Average processing setting" to "Time average", "Count average", "Moving average", or "Primary delay filter".

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] = [Basic
setting] = [A/D conversion method]

2. Set a value for "Time average/Count average/Moving average/Primary delay filter constant setting".

Item Setting range
Time average 2 to 5000 (ms)
Count average 4 to 62500 (counts)
Moving average 2 to 1000 (counts)
Primary delay filter 1 to 500 (times)

EDigital filter
1. Set "Average process specification" to "Digital filter".

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] = [Basic
setting] = [A/D conversion method]

2. Seta value for "Digital filter setting”.

Item Setting range

Digital filter setting 1 to 1600 (digits)

3. set "Digital filter fluctuation range setting".

Item Setting range

Digital filter fluctuation range setting 80 to 200000 (ps)!

*1  For the digital filter fluctuation range setting, set a value equal to or larger than [Number of A/D conversion enabled channels x
Conversion speed].
If a value less than [Number of A/D conversion enabled channels x Conversion speed] is set when the digital filter fluctuation range
setting is within the setting range, it will operate with sampling processing without performing digital filtering.
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« Digital filter conversion cycle

The digital filter conversion cycle varies as follows depending on the setting value of the digital filter fluctuation range setting.

Number of A/D conversion enabled Digital filter fluctuation range setting Conversion cycle

channels

1 80< Fluctuation range <800 Sampling processing conversion processing
800< Fluctuation range < 200000 Time average conversion cycle*2

2 160< Fluctuation range <1600 Sampling processing conversion processing
1600< Fluctuation range < 200000 Time average conversion cycle*2

3 240< Fluctuation range <2400 Sampling processing conversion processing
2400< Fluctuation range < 200000 Time average conversion cycle*2

4 320< Fluctuation range <3200 Sampling processing conversion processing
3200< Fluctuation range < 200000 Time average conversion cycle*2

*2 The time average conversion cycle is as follows.

[Ex]

Time average conversion cycle =
. . Number of A/D conversion Number of A/D conversion
(Variation width + (

enabled channels  ~ Conversion speed x 10))+1) x enabled channels X Conversion speed

Values after the decimal point are omitted

If the above calculation result is smaller than [Minimum acquisition count (4 times) x Number of A/D conversion enabled channels x
Conversion speed], the time average conversion cycle is as follows.

Time average conversion cycle = Minimum acquisition count (4 times) x Number of A/D conversion enabled channels xConversion
speed

If the channel used is only CH1 and the digital filter fluctuation range setting is 50000
Time average conversion cycle = ((50000 + (1 x 80 x 10)) + 1) x 1 x 80 = 5040 (us)
Since the calculation result is larger than or equal to [Minimum acquisition count (4 times) x Number of A/D conversion

enabled channels x Conversion speed], the time average conversion cycle is 5040 ps.

[Ex]

If the channel used is only CH1 and the digital filter fluctuation range setting is 1000
Time average conversion cycle = ((1000 + (1 x 80 x 10)) + 1) x 1 x 80 = 160 (us)
Since the calculation result is smaller than or equal to [Minimum acquisition count (4 times) x Number of A/D conversion

enabled channels x Conversion speed], the time average conversion cycle is 320 ps.
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Scaling function

Performs scale conversion on digital output values within a specified range between a scaling upper limit value and a scaling

lower limit value.
The converted values are stored in 'CH1 Digital operation value' (Un\G402).

Concept of scaling setting

The concepts of each setting item are described below.
* For the scaling upper limit value, set a value corresponding to the upper limit value after the input range conversion.
* For the scaling lower limit value, set a value corresponding to the lower limit value after the input range conversion.

[Ex]

If the input range is 0 to 5 V in voltage and the scaling upper and lower limit values are set to 20000 and 4000, respectively,
4000 will be stored in 'CH1 Digital operation value' (Un\G402) when the voltage input is 0 V and 20000 will be stored there
when the voltage input is 5 V.

Calculating the scaling value

The scale value conversion is based on the following formula. (In scale conversion, values are rounded to the nearest whole

number.)
Range setting Relational expression Element
Current: 0 to 20 mA, 4 to 20 mA, user range setting D, x (Sy-S) D,: Digital output value
X . . . .
Voltage: 0 to 10V, 0to 5 V, 1 to 5 V, user range W +S. DMax: Maximum digital output value of the input range in use
setting DMin: Minimum digital output value of the input range in use
Sy: Scaling upper limit value
Current: -20 to +20 mA D, * (Sy-S.) (Sy+ Sy S,: Scaling lower limit value
Voltage: -10 to +10 V (DMax - DMin) 2

LS
Pomt’

If the calculated digital output value is 32767 or more, 32767 will be set. If it is -32768 or smaller, -32768 will
be stored.

Setting procedure

1. Set "Scaling enable/disable setting" to "Enable".

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] =
[Application setting] = [Scaling function]

2. Set values for "Scaling upper limit value" and "Scaling lower limit value".

Item Setting range

Scaling upper limit value -2147483648 to +2147483647 (practical range: -32000 to +32000)

Scaling lower limit value

Point}s3

* Even when the scaling upper limit value and the scaling lower limit value are set so that the change is
greater than the resolution, the resolution will not increase.

« If the relation between the values is the conversion scaling lower limit value > the conversion scaling upper
limit value, the scale conversion can be performed according to a negative slope.

« Set the scaling with the condition "Scaling upper limit value # Scaling lower limit value".

» When the scaling function is used with the digital clipping function, the scale conversion is performed on the
digital operation values after digital clipping.
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An example of the following settings is shown below.

Range setting

Voltage (0 to 5 V)

Scaling enable/disable setting

Enable

Scaling upper limit value

20000

Scaling lower limit value

4000

Digital value

32000

(Scaling upper limit value 20000 )7

(Scaling lower limit value 4000

S\

(1

Analog input voltage (V)

0 0 4000

1 6400 7200

2 12800 10400

3 19200 13600

4 25600 16800

5 32000 20000
[Ex]

An example of the following settings is shown below.

Range setting

Voltage (-10 to +10 V)

Scaling enable/disable setting Enable
Scaling upper limit value 20000
Scaling lower limit value 4000

Input voltage and scaling value become as follows.

Digital value

+32000 |- - - ===~

Scaling upper limit value 20000? @)

( Scaling lower limit value 4000 h

-32000
-10

Analog input voltage (V)

-10 -32000 4000
-5 -16000 8000
0 0 12000
+5 +16000 16000
+10 +32000 20000
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Shift function

Adds (shifts) a set conversion value shift amount to a digital output value and stores the result as the digital operation value. A

change in conversion value shift amount is reflected to the digital operation value in real time, which facilitates fine adjustment
at system start-up.

Operation

A set conversion value shift amount is added to the digital operation value. The digital operation value with shift addition is
stored in "CH1 Digital operation value' (Un\G402). The conversion value shift amount is added in every sampling cycle for
sampling processing and is added in every averaging process cycle for averaging processing. After that, the added values are
stored in '"CH1 Digital operation value' (Un\G402). If a value is set to the conversion value shift amount, the conversion value
shift amount is added regardless of turning off>on—off 'Operating condition setting request' (Un\G70, b9).

Setting procedure

Set a value for "Conversion value shift amount”.

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] =
[Application setting] = [Shift function]

Item Setting range

Conversion value shift amount -32768 to +32767

Setting example

[Ex]

When the input characteristics is adjusted in a channel where the input range of 0 to 5 V is set by the shift function
(1) 'CH1 Digital output value' (Un\G400): -10 to +31990

Digital value
4 'CH1 Conversion value shift amount' (Un\G472) "+10"
+32000 f----mmmmmmmmmmmmmm o 4 (2) 'CH1 Digital operation value' (Un\G402): 0 to +32000
—(2
+31990 [---------mmmmm e S - @
7
0
’ 1
’
., |
‘ i
T
+. :
’
. |
’ 1
’ 1
’ 1
4 1
’ 1
0 f—+- : Analog input voltage (V)
’/
-10
Voltage input (1) Digital output value (2) Digital operation value
0 -10 0
5 +31990 +32000
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[Ex]

When the input characteristics is adjusted in a channel where the input range of -10 to +10 V is set by the shift function

Digital value

(+52000)

+32767
+32000

-12000

()

'CH1 Digital output value' (Un\G400): -32000 to
+32000

{ 'CH1 Conversion value shift amount' (Un\G472)
"+20000"

'CH1 Digital operation value' (Un\G402): -12000 to
+32767

-32000 Analog input voltage (V)
-10
Voltage input (1) Digital output value (2) Digital operation value
-10 -32000 -12000
-5 -16000 +4000
0 0 +20000
+5 +16000 +32767""
+10 +32000 +32767""

*1 Because the value exceeds the range of -32768 to +32767, the value is fixed to +32767 (the upper limit value).
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[Ex]

If the following are set for a channel for which the input range 0 to 5 V is set

Item Setting
‘CH1 Scaling enable/disable setting’ (Un\G504) Enable (0)
‘CH1 Scaling upper limit value’ (Un\G506) 12000
‘CH1 Scaling lower limit value’ (Un\G508) 2000
‘CH1 Conversion value shift amount’ (Un\G472) 2000
Digital value (1) 'CH1 Digital output value' (Un\G400): 0 to 32000
J Scaling
32000

(2) Value after scaling: 2000 to 12000
4 'CH1 Conversion value shift amount' (Un\G472) "+2000"

(3) 'CH1 Digital operation value' (Un\G402): 4000 to 14000

14000
12000

4000
2000
0 i Analog input voltage (V)
0 5
Voltage input (1) Digital output value (2) Value after scaling (3) Digital operation value
0 0 2000 4000
1 6400 4000 6000
2 12800 6000 8000
3 19200 8000 10000
4 25600 10000 12000
5 32000 12000 14000
Pointp

When the shift function is used with the digital clipping function and scaling function, shift-and-add is
performed on the value obtained after digital clipping and scale conversion. Therefore, the range of the digital
operation value is determined as -32768 to +32767.

For a setting example of when the digital clipping function, scaling function, and shift function are used
together, refer to the following.

[=5~ Page 38 Setting example
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Digital clipping function

This function fixes the range of the digital operation value with the maximum digital output value and the minimum digital

output value when the corresponding current or voltage exceeds the input range.

List of output ranges

The following table lists the output ranges of the digital operation values when the digital clipping function is enabled with each

range.
Input range Output range of digital operation values
Digital clipping function is enabled Digital clipping function is disabled
41020 mA 0 to 32000 -768 to +32767
0to 20 mA
-20 to +20 mA -32000 to +32000 -32768 to +32767
1to5V 0 to 32000 -768 to +32767
Oto5V
0to10V
-10to+10V -32000 to +32000 -32768 to +32767

User range setting

Setting procedure

Set "Digital clipping enable/disable setting" to "Enable".

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter]

=[Application setting] = [Digital clipping function]
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Setting example

[Ex]

If the following are set for a channel for which the input range 0 to 5 V is set

Item Setting
‘CH1 Scaling enable/disable setting’ (Un\G504) Enable (0)
‘CH1 Scaling upper limit value’ (Un\G506, Un\G507) 12000
‘CH1 Scaling lower limit value’ (Un\G508, Un\G509) 2000
‘CH1 Conversion value shift amount’ (Un\G472) 2000

‘CH1 Digital clipping enable/disable setting’ (Un\G510) Enable (0)

Digital value

' (1)
+32767 r--

+32000 7~

+12000
+14000

'CH1 Digital output value' (Un\G400): -768 to +32767
{ Digital clipping

Value after digital clipping: 0 to 32000

{ Scaling

Value after scaling: 2000 to 12000

d 'CH1 Conversion value shift amount' (Un\G472)
"+2000"

'CH1 Digital operation value' (Un\G402): 4000 to 14000

---- Analog input voltage (V)
Input voltage (V) (1) Digital output value | (2) Value after digital (3) Value after scaling (4) Digital operation
clipping value
-0.12 -768 0 2000 4000
0 0 0 2000 4000
+1 +6400 +6400 4000 6000
+2 +12800 +12800 6000 8000
+3 +19200 +19200 8000 10000
+4 +25600 +25600 10000 12000
+5 +32000 +32000 12000 14000
+5.12 +32767 +32000 12000 14000
Pointp
When the digital clipping function is used with the scaling function, shift function, and difference operation
function, scale conversion, shift-and-add, and difference conversion are performed on the value obtained after
digital clipping.
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Difference operation function

The digital operation value at the start of this function is treated as 0 (reference value). Thereafter, values that increased or

decreased from the reference value are stored in the buffer memory.
Digital operation value

10000 [~""""77TTTT T
4100 . (R

5000 [----- e

2500 f--—gf === == ﬁ ----------

0

2500 - mmmmmmm e

|
'CH1 Difference conversion -
trigger' (Un\G470) No request (0) X | Trigger request (1) XI No request (0)
|

I
-}@@

CH1 Digital operation value
before difference conversion

'CH1 Difference conversion
standard value' (Un\G432)

'CH1 Digital operation value'
(Un\G402)

'CH1 Diff i
status flla:'re(zlrjcr:]e\:(;cggé/)ersmn Not converted (0)3§< Converting difference (1) y( Not converted (0)

Operation

The digital operation value at the start of the difference conversion (the data stored inside the analog input module before the

difference conversion starts) is determined as a difference conversion reference value. The value acquired by subtracting the
difference conversion reference value from the digital operation value is stored in 'CH1 Digital operation value' (Un\G402).
At the start of this function, the digital operation value is 0 (because the digital operation value and the difference conversion
reference value have the same value at the start).

« Digital operation value after difference conversion = Digital operation value - Difference conversion reference value

EStarting the difference conversion

1. Change 'CH1 Difference conversion trigger' (Un\G470) from No request (0) to Trigger request (1).

The rise of No request (0) — Trigger request (1) is detected as a trigger. When the trigger is detected, the digital operation
value at the start is output to the difference conversion reference value. The value acquired by subtracting the difference
conversion reference value from the digital operation value is stored in 'CH1 Digital operation value' (Un\G402). After the
value is stored, 'CH1 Difference conversion status flag' (Un\G408) turns to Converting difference (1).

EStopping the difference conversion

1. Change 'CH1 Difference conversion trigger' (Un\G470) from Trigger request (1) to No request (0).

The fall of Trigger request (1) to No request (0) is detected as a trigger. When the trigger is detected, the difference conversion
stops, and 'CH1 Difference conversion status flag' (Un\G408) turns to Not converted (0). Thereafter, the digital operation value
is stored as it is in 'CH1 Digital operation value' (Un\G402).
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HOperations when an input signal error occurs

When an input signal error occurs, even if 'CH1 Difference conversion trigger' (Un\G470) changes from No request (0) to
Trigger request (1), the difference conversion does not start. After the input signal error returns to the normal value, change
'CH1 Difference conversion trigger' (Un\G470) from No request (0) to Trigger request (1) again. If an input signal error occurs
in the status of Trigger request (1), the difference conversion starts at the timing when the input signal error returns to the
normal value, treating the digital operation value as the difference conversion reference value.

Detection range

Outside detection range

[ ] Included

Analog input value (mA)

CH1 Analog input value

e

22 frmmmmme e AN

Input signal error is occurring.

|
|
| |

|
| |
! [
I I
] Time
! \ Timing when input signal returns to

the normal value

ON
'Input signal error detection OFF /

flag' (Un\G40) ON

signal' (Un\G69, b12)

'CH1 Difference conversion -
trigger' (Un\G470) No request (0) X Trigger request\(1)

1
T
1
|
'Input signal error detection OFF |
|
I
I

'CH1 Difference conversion

standard value' (Un\G432) Digital value corresponding to 2.2 mA

'CH1 Difference conversion

status flag' (Un\G408) Not converted (0)

Converting difference (1)
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HOperation performed when the operation condition setting request (Un\G70, b9) is turned

off >on—off
+ During the difference conversion, even when 'Operating condition setting request' (Un\G70, b9) is turned off>on—off, the

difference conversion continues without updating the difference conversion reference value. To update the difference
conversion reference value, restart the difference conversion by changing CH1 Difference conversion trigger (Un\G470)
from Trigger request (1) to No request (0), and Trigger request (1) again.

» CH1 Difference conversion trigger (Un\G470) does not become valid even when the trigger changes from No request (0) to
Trigger request (1) when 'Operating condition setting request' (Un\G70, b9) is turned off—>on. After turning off>on—off
Operating condition setting request (Un\G70, b9), change CH1 Difference conversion trigger (Un\G470) from No request
(0) to Trigger request (1) again.

ON

'Operating condition setting request' | OFF
(Un\G70, b9)
. - . ON
'Operating condition setting completed
flag' (Un\G69, b9) OFF
'CH1 Diffi ion tri !
(Un\G4|7§)rence conversion trigger Trigger request (1) X No request (0) Trigger request (1)

CH1 Digital operation value before
difference conversion

'CH1 Difference conversion standard
value' (Un\G432)

Not updated —
'CH1 Digital operation value'
(Un\e4§2) P (50 X 1 X100 X 10 X 510 Xzoo,é 12100(13250 0 X 310

'CH1 Difference conversion status flag'
(Un\G408) Converting difference (1) \X Not converted (0) X Converting difference (1
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HEOperations of maximum value and minimum value
When the difference conversion starts, the maximum value and the minimum value of the values acquired by the difference

conversion are stored in 'CH1 Maximum value' (Un\G404) and 'CH1 Minimum value' (Un\G406). By turning on 'Maximum
value reset request' (Un\G473) and 'Minimum value reset request' (Un\G474), the maximum and minimum values after the
start of the difference conversion can be checked.

If 'Maximum value reset request' (Un\G473) or 'Minimum value reset request' (Un\G474) is not turned on, the maximum and
minimum values before and after the start of the differential conversion will be mixed.

'CH1 Difference conversion trigger' (Un\G470) No request (o)X Trigger request (1)

g—:}tgggzl operation value before difference @@ 10510><1 20001 3250

'CH1 Difference conversion standard value'
(Un\G432)

'CH1 Digital operation value' (Un\G402)

'CH1 Difference conversion status flag' (Un\G408) Not converted (0) X Converting difference (1)
Maximum value/minimum value Maximum value/minimum value
before starting difference conversion after starting difference conversion

'CH1 Maximum value' (Un\G404) (10001%10001X10001X10001%(10001)(10001Y 2100 3250 X 3250 3250)
'CH1 Minimum value' (Un\G406) X 600 X600 X 0 X 0 X o X o

'CH1 Maximum value reset request' (Un\G473)
'CH1 Minimum value reset request' (Un\G474)

'CH1 Maximum value reset completed flag' (Un\G422)
'CH1 Minimum value reset completed flag' (Un\G423)

HOperation when the averaging processing is set

If the difference conversion starts after the averaging processing is set, the digital operation value at the completion of the
averaging processing is determined as 'CH1 Difference conversion standard value' (Un\G432). 'CH1 Difference conversion
state flag' (Un\G408) turns to Converting difference (1).

Pointp

« The difference operation function can be started at any timing.

» When the difference operation function is used with the digital clipping function, scaling function, and shift
function, each digital operation value is determined as a difference conversion reference value and used for
the difference conversion.

» Even though the digital clipping function, scaling function, and shift function are enabled during the
difference conversion, the value in 'CH1 Difference conversion standard value' (Un\G432) is not updated. To
update the value in 'CH1 Difference conversion standard value' (Un\G432), stop the difference conversion
and restart it again.
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Maximum value/minimum value hold function

Stores the maximum and minimum values of digital operation values to the buffer memory area for each channel.

Resetting the maximum value and the minimum value

The maximum and minimum values can be reset to the current value by performing the following processing.

HResetting the maximum value
When 'CH1 Maximum value reset request' (Un\G473) turns on (1), 'CH1 Maximum value' (Un\G404) is updated with current

value, and 'CH1 Maximum value reset completion flag' (Un\G422) turns on (1).

HResetting the minimum value
When 'CH1 Minimum value reset request' (Un\G474) turns on (1), 'CH1 Minimum value' (Un\G406) is updated with current

value, and 'CH1 Minimum value reset completion flag' (Un\G423) turns on (1).

HResetting the maximum value and the minimum value
The following two types of average processing of the maximum value and minimum value are provided.

» Perform “Reset Maximum value" and "Reset Minimum value" respectively.

* ‘CH1 Maximum value' (Un\G404) and 'CH1 Minimum value' (Un\G406) are updated with the current value when ‘Operating
condition setting request’ (Un\G70, b9) turns on (1). 'CH1 Maximum value reset completion flag' (Un\G422) and 'CH1
Minimum value reset completion flag' (Un\G423) are not ON (1).

Point

If "A/D conversion disable" is set in ‘CH1 A/D conversion enable/disable setting’ (Un\G500), 0O is stored in both
'CH1 Maximum value' (Un\G404) and 'CH1 Minimum value' (Un\G406).

Values to be the maximum value and the minimum value

The maximum and minimum values of digital operation values are stored in the buffer memory.

Using the averaging processing or the digital clipping, scaling, shift, or difference operation function results in storage of the
maximum and minimum values of the digital operation values calculated by each function.
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Alert output function

This section describes process alarms and rate alarms used for the alert output function.

Process alarm

Outputs an alarm when a digital operation value enters the preset alarm output range.

Digital operation value
A

Alert output range

Alert output out of range

®  |ncluded
Alert occurrence
Alert occurrence/
Upper upper
limit value
Upper lower
limit value \ Alert cleared B \ Alert cleared

'CH1 Digital operation — Y
value' (Un\G402)

Lower upper L I Alert cleared
limit value ' N [
'CH2 Digital operation __—¥ . Lo
value' (Un\G602) ' o P
Lower lower T T 'E
limit value ; L Alert occurrence\':\‘ Do
EON b ; Do Time
'CH1 Warning output flag [\ OFF : E ;
(Process alarm upper limit)' AN . ' —
(Un\G36, b0) : ' b
! : ' ON oo
'CH1 Warning output flag ," E oIFF
(Process alarm lower limit)' + : |
(Un\G37, b0) / ; ;
| ON :
'CH2 Warning output flag / l\ OFF
(Process alarm upper limit)’ ,' '
(Un\G36, b1) ; 2
\ ON /’
1

"Warning output signal' . 1
(Un\GB9, b8) J OFF

HEOperation

[Operation performed when an alarm is output]

When a digital operation value is equal to or greater than 'CH1 Process alarm upper upper limit value' (Un\G514), or the value

is equal to or smaller than 'CH1 Process alarm lower lower limit value' (Un\G520) and the value enters the alarm output range,

an alert is output as follows.

» Alarm ON (1) is stored in the bit position corresponding to the channel number of 'Warning output flag (Process alarm upper
limit)' (Un\G36) or 'Warning output flag (Process alarm lower limit)' (Un\G37).

« 'Alarm output signal' (Un\G69, b8) turns on.

* The ALM LED turns on.

* An alarm code is stored in 'Latest alarm code' (Un\G2). (I=>~ Page 108 List of alarm codes)

Point;3

» The A/D conversion on a channel where an alarm was output continues.
» Acycle to output the process alarm is within 2 ms. When the process alarm is detected multiple times within
2 ms, only the first process alarm detected may be notified as an alert.
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[Operation after an alarm was output]

After an alarm was output, if the digital operation value does not satisfy the alarm output condition due to being smaller than
the process alarm upper lower limit value or being greater than the process alarm lower upper limit value, Normal (0) is stored
in a bit position corresponding to the channel number of 'Warning output flag (Process alarm upper limit)' (Un\G36) or

'Warning output flag (Process alarm lower limit)' (Un\G37).

In addition, when all the bits of 'Warning output flag (Process alarm upper limit)' (Un\G36) and 'Warning output flag (Process
alarm lower limit)' (Un\G37) return to Normal (0), 'Alarm output signal' (Un\G69, b8) turns off and the ALM LED turns off.
However, the alarm code stored in 'Latest alarm code' (Un\G2) is not cleared. To clear the alarm code, turn off>on—off 'Error
clear request (Un\G70, b15)" after all the bits of 'Warning output flag (Process alarm upper limit)' (Un\G36) and 'Warning
output flag (Process alarm lower limit)' (Un\G37) return to Normal (0).

EDetection cycle
When time average is specified, the function works at every interval of the time (for averaging). When count average is

specified, the function works at every count (for averaging).
When the sampling processing, moving average, or Primary delay filter is specified, this function works every conversion
cycle.

EDetection target for outputting an alert

When the digital clipping function, scaling function, shift function, or difference operation function is used, the digital operation
value to which digital clipping, scale conversion, shift-and-add, or difference conversion is performed is the detection target for
outputting an alarm. Set values for CH1 Process alarm upper upper limit value (Un\G514), CH1 Process alarm upper lower
limit value (Un\G516), CH1 Process alarm lower upper limit value (Un\G518), and CH1 Process alarm lower lower limit value
(Un\G520) while considering the digital clipping, scale conversion, shift-and-add, and difference conversion.

ESetting procedure

1. Set "Warning output setting (Process alarm)" to "Enable".

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] =
[Application setting] = [Warning output function (Process alarm)]

2. Setvalues for "Process alarm upper upper limit value", "Process alarm upper lower limit value", "Process alarm lower
upper limit value", and "Process alarm lower lower limit value". The setting range is from -32768 to +32767.

Point

Set values within the range satisfying the condition Process alarm upper upper limit value > Process alarm
upper lower limit value > Process alarm lower upper limit value > Process alarm lower lower limit value. If a
value out of the range is set, a process alarm upper lower limit value setting range error (error code: 1BAOH)
occurs.
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Rate alarm

Outputs an alarm when the change rate of a digital output value is equal to or more than the rate alarm upper limit value, or
the rate is equal to or less than the rate alarm lower limit value.

'CH1 Digital output value'
Rate alarm alert (Un\G400)

Digital output value | detection cycle | /

L
'CH2 Digital output value'
(Un\G600)
(1) 2) (3)
1 ' ' T > Time
. | I CH1 Digital output value change rate
Digital output value change rate (%) \
Rate alarm upper limit value
(CH1: Un\G524, CH2: Un\G724)
Rate alarm lower limit value
(CH1: Un\G526, CH2: Un\G726)
CH2 Digital output value change rate
: : : N » Time
1ON | | '
'CH1 Warning output flag (Rate alarm upper limit)' . .
(Un\G38, b0) OFF . : :
\ . \ON .
'CH1 Warning output flag (Rate alarm lower limit)' ) ! .
(Un\G39, b0) OFF / ! :
it 'ON
'CH2 Warning output flag (Rate alarm lower limit)' ! ,/
(Un\G39, b1) OFF . :
" ON \

'Warning output signal' (Un\G69, b8) OFF 4
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HEOperation
[Operation performed when an alarm is output]
Digital output values are monitored on the rate alarm alert detection cycle. When a change rate of a digital output value (from

a previous value) is equal to or more than the rate alarm upper limit value, or the rate is equal to or less than the rate alarm

lower limit value, an alert is output as follows.

» Alarm ON (1) is stored in the bit position corresponding to the channel number of 'Warning output flag (Rate alarm upper
limit)' (Un\G38) or 'Warning output flag (Rate alarm lower limit)' (Un\G39).

« ‘Alarm output signal' (Un\G69, b8) turns on.

* The ALM LED turns on.

* An alarm code is stored in 'Latest alarm code' (Un\G2). (I==~ Page 108 List of alarm codes)

Point

» The A/D conversion on a channel where an alarm was output continues.
* A cycle to output the rate alarm is within 2 ms. When the rate alarm is detected multiple times within 2 ms,
only the first rate alarm detected may be notified as an alert.

[Operation after an alarm was output]

After an alarm was output, if the change rate of a digital output value does not satisfy the alarm output conditions due to being
smaller than the rate alarm upper limit value or being greater than the rate alarm lower limit value, Normal (0) is stored in the
bit position corresponding to the channel number of 'Warning output flag (Rate alarm upper limit)' (Un\G38) or 'Warning output
flag (Rate alarm lower limit)' (Un\G39).

In addition, when all 'Warning output flag (Rate alarm upper limit)' (Un\G38) and 'Warning output flag (Rate alarm lower limit)'
(Un\G39) return to Normal (0), 'Alarm output signal' (Un\G69, b8) turns off and the ALM LED turns off. However, the alarm
code stored in 'Latest alarm code' (Un\G2) is not cleared. To clear the alarm code, turn off >on—off 'Error clear request
(Un\G70, b15)" after all the bits of 'Warning output flag (Rate alarm upper limit)' (Un\G38) and 'Warning output flag (Rate alarm
lower limit)' (Un\G39) return to Normal (0).

EDetection cycle
The rate alarm detection cycle is calculated by the following formula.
+ Rate alarm detection cycle = Conversion cycle x Setting value of 'CH1 Rate alarm detection cycle setting' (Un\G522)

[Ex]

The rate alarm detection cycle under the following conditions

* A/D conversion enable: CH1

» 'CH1 Rate alarm detection cycle setting' (Un\G522): 5 (times)

The rate alarm detection cycle is 400 us (80 ps x 1 (CH) x 5 (times)).

Digital output values are compared in 400 us intervals to check the change rate.

[Ex]

The rate alarm detection cycle under the following conditions

» A/D conversion enable: CH1, CH2

'CH1 Rate alarm detection cycle setting' (Un\G522): 5 (times)

'CH2 Rate alarm detection cycle setting' (Un\G722): 5 (times)

'CH1 Averaging process specification' (Un\G501): Count average (2)

'CH2 Averaging process specification' (Un\G701): Count average (2)

'CH1 Time average/Count average/Moving average/Primary delay filter constant setting' (Un\G502): 100 (counts)
'CH2 Time average/Count average/Moving average/Primary delay filter constant setting' (Un\G702): 100 (counts)
The rate alarm detection cycle is 80 ms. (80 us x 100 (times) x2(CH)x 5 (times)).

Digital output values are compared in 80 ms intervals to check the change rate.
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BJudgment of rate alarm

The rate alarm is judged as follows according to the setting of 'Rate alarm change rate selection' (Un\G299).

* When 'Rate alarm change rate selection' is "Rate specification"

The change rate is judged with 'CH1 Rate alarm upper limit value' (Un\G524) and 'CH1 Rate alarm lower limit value'
(Un\G526) converted to digital values per rate alarm detection cycle.

The following shows the conversion formula™ of judgment values used for the rate alarm detection.

Rate alarm upper limit (lower limit) x 0.1 x 0.01 x Maximum digital output value

*1 Values after the decimal point are omitted.

[Ex]

The judgment value under the following conditions

Setting item

Setting content

Number of A/D conversion enabled channels

CH1

Rate alarm change rate selection

Rate specification

CH1 Average processing specification

Sampling processing

CH1 Rate alarm alert detection cycle setting 5 times
CH1 Rate alarm upper limit value 250 (25.0%)
CH1 Rate alarm lower limit value 50 (5.0%)

In the above case, the current and previous digital output values are compared with each other with a rate alarm warning
detection cycle of 400 ps (conversion cycle 80 us x 5). As a result of the comparison, it is judged whether the increase of the
digital output value is 8000 (= 250 x 0.1 x 0.01 x 32000) digit or more or 1600 (= 50 x 0.1 x 0.01 x 32000) digit or less.

Use the following formula to calculate a change rate to be set based on the change amount of voltage and current to detect an

alarm.

*

Change rate to be set (0.1%) = <

*2 Values after the decimal point are omitted.

Change amount of the voltage (current) to detect an alert (V(mA)) >2
x 1000

Gain voltage (current) (V(mA)) - Offset voltage (current) (V(mA))

» When 'Rate alarm change rate selection' is "Digital output value specification"
It is judged by comparing the difference between the current digital output value and the digital output value in the previous
detection cycle with the 'CH1 Rate alarm upper limit value' (Un\G524) and the 'CH1 Rate alarm lower limit value' (Un\G526).

Alarm occurrence condition Conversion formula

For alert outputting of rate alarm upper limit

Current digital output value - Digital output value at the previous detection cycle > Rate alarm upper limit value

For alert outputting of rate alarm lower limit

Current digital output value - Digital output value at the previous detection cycle < Rate alarm lower limit value

[Ex]

The judgment value under the following conditions

Setting item

Setting content

Number of A/D conversion enabled channels

CH1

Rate alarm change rate selection

Digital output value specification

CH1 Average processing specification

Sampling processing

CH1 Rate alarm alert detection cycle setting 5 times
CH1 Rate alarm upper limit value 10000 (digit)
CH1 Rate alarm lower limit value 3200 (digit)

In the above case, the current and previous digital output values are compared with each other with a rate alarm warning
detection cycle of 400 ps (conversion cycle 80 us x 5 times). From the comparison, it is judged whether or not the increase in

the digital output value is 10000 digits or more, or 3200 or less.
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BApplication examples of rate alarms
A rate alarm serves to monitor that the variation rate of a digital output value lies in a limited range as shown below:

[Ex]

To monitor that a rising rate of a digital output value is within the specified range

Digital output value change rate (%)

4 Rate alarm upper limit value

+30%

+20%

Rate alarm lower limit value

Time

[Ex]

To monitor that a drop rate of a digital output value is within the specified range

Digital output value change rate (%)
A

0 >
Rate alarm upper limit value Time
-20%
-30%

Rate alarm lower limit value

[Ex]

To monitor that a change rate of a digital output value is within the specified range

Digital output value change rate (%)
A

Rate alarm upper limit value

+10%
0 >
Time
-10%

Rate alarm lower limit value
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ESetting procedure
1. Set "Warning output setting (Rate alarm)" to "Enable".

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] =
[Application setting] = [Warning output function (Rate alarm)]

2. Set"Rate alarm change rate selection”.

Item Setting range

Rate alarm change rate selection 0: Rate specification

1: Digital output value specification

3. Set values for "Rate alarm upper limit value" and "Rate alarm lower limit value".

The rate input and the digital output value input vary depending on the rate alarm change rate selection.
* When the rate alarm change rate selection is "Rate specification”

Set it in increments of 0.1% for the width of the analog input range (gain value - offset value).

Item Setting range

Rate alarm upper limit value -32768 to +32767 (-3276.8 to +3276.7%)

Rate alarm lower limit value

* When ‘Rate alarm change rate’ is "Digital output value specification"
Set a value for the range of the digital output value in increments of 1 digits.

Item Setting range

Rate alarm upper limit value -32768 to +32767

Rate alarm lower limit value

Point ;>

Set values within the range satisfying the condition "Rate alarm upper limit value > Rate alarm lower limit
value".

If a value out of the range is set, a rate alarm upper/lower limit setting value inversion error (error code:
1BAOH) occurs.

4. Setan alarm detection cycle of rate alarms.
Set the cycle in "Rate alarm detection cycle setting".

Item Setting range
Rate alarm alert detection cycle setting 1 to 32000 (times)
Point/@

A channel where the set value is out of the above range causes a rate alarm detection cycle setting range
error (error code: 1B9OH).
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Input signal error detection function

Detects an analog input value that is above or below the set range.

Detection range

. Outside detection range
Analog input value

A L4 Included

Input signal error detection - -|- - - - - - - - - < - oo
upper limit value

CH2 Analog
input value

CH1 Analog
input value

Input signal error detection --|----------------- - Q----------- - M- oo

lower limit value |
Error detectiorN

Error
detection

E Time
ON 1
'CH1 Input signal error detection flag' OFF N '
(Un\G40, b0) '
h ON}|
'CH2 Input signal error detection flag' OFF B
(Un\G40, b1)
. ON
'Input signal error detection signal' P

(Un\G69, b12) OFF

'Error clear request' (Un\G70, b15)

--------- » Controlled by the analog input module
— » Controlled by the program

Point}3

Errors can also be cleared with the Input signal error auto-clear enable/disable setting. Refer to the following
sections for details.
(=5~ Page 53 Clearing input signal errors
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Detection method

One of the following detection methods can be selected.

Detection method

Detection condition

0: Disable

Input signal errors are not detected.

1: Upper and lower limit
detection

An input signal error is detected when the
analog input value is equal to or greater
than the input signal error detection upper
limit value, or when the analog input value
is equal to or smaller than the input signal
error detection lower limit value.

Input signal error detection
upper limit value

Input signal error detection
lower limit value

Analog input value
A
Error

detection

Error

detection\q

» Time
2: Lower limit detection An input signal error is detected when the Analog input value
analog input value is equal to or smaller A
than the input signal error detection lower No error
limit value. . . detection
Input signal error detection | "~~~ .
upper limit value
Input signal error detection | o
lower limit value
Error \
detection
» Time
3: Upper limit detection An input signal error is detected when the Analog input value
analog input value is equal to or greater A
than the input signal error detection upper Error /v
limit value. . . detection
Input signal error detection | o~ o
upper limit value
Input signal error detection
lower limit value A -
No error
detection
» Time

4: Simple disconnection
detection

Simple disconnection detection is performed.

=~ Page 52 Simple disconnection detection

For details, refer to the following.

ESimple disconnection detection

Simple disconnection detection is enabled by the range setting. The simple broken wire detection is supported only in the "4
to 20 mA" or "1 to 5 V" range. When an analog input value satisfies either of the following conditions, a disconnection occurs

and 'Input signal error detection flag' (Un\G40) turns on.

Input range Disconnection detection signal
4 to 20 mA Analog input value <2 mA
1to5V Analog input value < 0.5 V

Analog input value
A

2mAor0.5V

Error \

detection

The settings for 'CH1 Input signal error detection lower limit setting value' (Un\G529) and 'CH1 Input signal error detection

» Time

upper limit setting value' (Un\G530) are ignored.
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Notification

When an input signal error is detected, an error is notified as follows.

» The input signal error (1) is stored in the bit position corresponding to the channel number of 'Input signal error detection
flag' (Un\G40).

* 'Input signal error detection signal' (Un\G69, b12) turns on.

» The ALM LED flashes.

» An alarm code is stored in 'Latest alarm code' (Un\G2). Alarm codes are stored whenever the analog input value satisfies

the condition for the input signal error detection. (==~ Page 108 List of alarm codes)

Operation

On the channel where an error is detected, the last digital output value and digital operation value just before the error was

detected are stored.

When the analog input does not satisfy the condition of the input signal error detection, the A/D conversion restarts regardless
of the reset on 'Input signal error detection flag' (Un\G40) or 'Input signal error detection signal' (Un\G69, b12). (The ALM LED
remains flashing.)

Point

* When an input signal error occurs, the digital output value and digital operation value are not updated.

» The A/D conversion continues on the channel where no Input signal error is detected.

» Whether an input signal error occurred is judged with the value when the first A/D conversion is completed.
Thus, A/D conversion completed flag turns on even when an input signal error is detected.

* A cycle to output the input signal error is within 2 ms. When the input signal error is detected multiple times
within 2 ms, only the first input signal error detected may be notified.

Clearing input signal errors

One of the following methods for clearing input signal errors can be selected by setting 'Input signal error auto-clear enable/
disable setting' (Un\G302).

EWhen Input signal error auto-clear enable/disable setting is set to Disable (1)
After the analog input value returns within the set range, turn off>on—off 'Error clear request' (Un\G70, b15).

The analog input module arranges the following status when an input signal error is cleared.
* 'Input signal error detection flag' (Un\G40) is cleared.

* 'Input signal error detection signal' (Un\G69, b12) turns off.

* The ALM LED turns off.

« 'Latest alarm code' (Un\G2) is cleared.

EWhen Input signal error auto-clear enable/disable setting is set to Enable (0)
After the analog input value returns to within the setting range, the analog input module arranges the following status

automatically.

* 'Input signal error detection flag' (Un\G40) is cleared.

* 'Input signal error detection signal' (Un\G69, b12) turns off.
» The ALM LED turns off.

Point ;>

'Latest alarm code' (Un\G2) is not cleared.
After the analog input value returns within the setting range, turn off>on—off 'Error clear request' (Un\G70,
b15) to clear 'Latest alarm code' (Un\G2).
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The following figure shows the operation when an analog input value falls below 2.4 mA and returns within the normal range
under the following condition.

Item Setting

'Input signal error auto-clear enable/disable setting' (Un\G302) Enable (0)

Input range 4 to 20 mA

'CH1 Input signal error detection setting' (Un\G528) Upper and lower limit detection (1)
'CH2 Input signal error detection setting' (Un\G728) Upper and lower limit detection (1)
Input signal error detection lower limit value 2.4 mA

Detection range

. Outside detection range
Analog input value

N ®  ncluded

Input signal error detection
upper limit value

CH2 Analog
input value

CH1 Analog
input value

Input signal error detection
lower limit value (2.4 mA)

Error detectioﬁ\

I Err'or\A

detection

» Time

'CH1 Input signal error detection flag'

(UM\G40, b0) OFF % OFF

h ON

'CH2 Input signal error detection flag'
(Un\G40, b1) OFF

AN

'Input signal error detection signal' OFF 4
(Un\G69, b12)

ON

'CH1 A/D conversion completed flag'
(Un\G42, b0)

'CH2 A/D conversion completed flag'
(Un\G42, b1)

ON \

ALM LED Lights out >< Flashing >< Lights out

--------- » Controlled by the analog input module
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Setting the input signal error detection upper or lower limit setting value

For the input signal error upper and lower values, set the ratio to the analog input range width (gain value - offset value) in

increments of 0.1%.

Item Setting range

Input signal error detection upper limit setting value 0 to 250 (0 to 25.0%)

Input signal error detection lower limit setting value

Hinput signal error detection upper limit setting value
This value is calculated by adding "Analog input range width (Gain value - Offset value) Input signal error detection upper limit

set value (%)" to the gain value. Only a value which is equal to or greater than the gain value can be set.
To calculate the input signal error detection upper limit set value based on the input signal error detection upper limit value,
use the following formula.

Input signal error detection upper limit value - Gain value of each range

Input signal error detection _
upper limit setting value Gain value of each range - Offset value of each range

x 1000

Hinput signal error detection lower limit setting value
This value is calculated by subtracting "Analog input range width (Gain value - Offset value) Input signal error detection lower

limit set value (%)" from the lower limit value of each range. Only the value which is equal to or smaller than the lower limit
value of the range can be set.

To calculate the input signal error detection lower limit set value based on the input signal error detection lower limit value, use
the following formula.

Input signal error detection _ Lower limit value of each range - Input signal error detection lower limit value X 1000

lower limit setting value Gain value of each range - Offset value of each range

Point ;>

* When Input signal error detection setting is set to Upper limit detection, the input signal error detection lower
setting value is disabled.

* When Input signal error detection setting is set to Lower limit detection, the input signal error detection
upper limit setting value is disabled.

The following table lists the lower limit value, offset value, and gain value for each range.

Input range Lower limit value Offset value Gain value
Voltage Oto 10V oV oV 10V
Oto5V oV oV 5V
1to5V 1V 1V 5V
-10to +10 V -10V oV 10V
User range setting Analog input value equivalent to the | Analog input value set as an offset Analog input value set as a gain
digital output value of -32000 value value
Current 0to 20 mA 0mA 0mA 20 mA
4to 20 mA 4 mA 4 mA 20 mA
-20 to +20 mA -20 mA 0mA 20 mA
User range setting Analog input value equivalent to the | Analog input value set as an offset Analog input value set as a gain
digital output value of -32000 value value

Setting procedure

1. Select a detection method in "Input signal error detection setting".

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] =
[Application setting] = [Input signal error detection function]

2. Set values for Input signal error detection upper and lower limit setting values.

Item Setting range

Input signal error detection upper limit setting value 0 to 250 (0.0 to 25.0%)

Input signal error detection lower limit setting value
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Point/®

In the channel where a value out of the range is set, an input signal error detection setting value range error
(error code: 1C10H) occurs.

3. set "Input signal error auto-clear enable/disable setting" to "Enable" or "Disable".

Setting example

ESetting example of the input signal error detection
In the channel where the following values are set, an input error is detected when an analog input value falls below -10.2 V or

exceeds +10.2 V.

Item Setting value

Input range -10to +10 V

'Input signal error auto-clear enable/disable setting' (Un\G304) Disable (1)

'CH1 Input signal error detection setting' (Un\G528) Upper and lower limit detection (1)

Assign the following values in a formula to determine the input signal error detection lower limit set value and input signal error
detection upper limit set value.

* Input signal error detection lower limit value: -10.2 V

* Input signal error detection upper limit value: +10.2 V

* Range lower limit value: -10 V

» Offset value: 0.0 V

» Gain value: 10.0 V

[Calculation of lower limit value]

Input signal error detection lower limit setting value = % x 1000

=20 (2.0%)
Set 'CH1 Input signal error detection lower limit set value' (Un\G529) to 20 (2.0%).

[Calculation of upper limit value]

Input signal error detection upper limit setting value = %x 1000

=20 (2.0%)
Set 'CH1 Input signal error detection upper limit set value' (Un\G530) to 20 (2.0%).
The following figure shows the operation of the input signal error detection.

Detection range

Outside detection range

. ® Included
Analog input value
A
Error detectionf
+102V|f- - - - -~~~ —-"—-"-"—-"—-~"—-~—-"—-~"~- -~ @ - - @~ ~—~"—"~———— — -
Input signal error detection
0.2V

upper limit value
(2.0% of 10 V)

Gain value P10V
10V
\ (Gain value - Offset value)
Offset value _ A _
Range lower | _-10V i
limit value
0.2V
(2.0% of 10 V)
e e (2 -
. . Error
Input signal error detection detection

lower limit value

» Time
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Logging function

This function stores 10000 points of digital output values or digital operation values per channel in the buffer memory area. In

addition, the data collection can be stopped by using the status change of the data as a trigger. This function also helps the

error analysis since the data before and after the occurrence of an error is held.

Logging function

ECollecting logging data

Logging data is collected as follows.

» 10000 points of the latest digital output values or digital operation values can be always collected for each channel.

» The data can be collected at intervals of 80 us at a minimum and of 3600 s at a maximum.
The address where the latest/oldest data is stored can be checked with the latest/head pointer.

Digital output value
or
Digital operation value *

Logging data are stored in
buffer memory areas.

™1

Head pointer

The address of the oldest data in logging data can be checked.
(2) Latest pointer

The address of the latest data in logging data can be checked.

Address 0

Address 1

Address 2

[ Address 3

YYVYYY

Logging cycle Address 4

Address 5

Address 9998
Address 9999 (2)

Pointp

When the number of stored data points is 10001 or greater, data is sequentially overwritten from address 0

with new data.

EStopping the Logging Operation

The logging data is refreshed at high speed during logging. Stop logging when the logging data needs to be referred without

paying attention to the logging cycle.
Logging can be stopped by the hold trigger.

« Ahold trigger allows two options: Logging hold request or Level trigger.

» The number of data points to be collected after a hold trigger occurs can be set.

(M
Logging data are stored in
buffer memory areas.

v
Address 0
Address 1
Address 2
Address 3
Address 4
Address 5

@

Hold trigger

Address 9998
Address 9999

EEEEEEEEEEEEENEEEEEEEEEEEEEEEEEEE

@)

Logging hold request

Ahold trigger is generated from a program at any timing.

Level trigger

A hold trigger is generated when a stored value in a buffer memory area is monitored and
the set condition is satisfied as follows.

Example When the stored value exceeds or falls below the set value, a hold trigger is
generated.

Stored value in buffer memory area to be monitored
A

A trigger A trigger

Trigger setting value

»

—>
Time

Post-trigger logging points
When the set points of data is collected after a hold trigger is generated, the logging
operation is stopped.
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Operation of logging

EStarting logging data collection

Logging data collection starts when 'CH1 Logging enable/disable setting' (Un\G535) is set to Enable (0) and 'Operating
condition setting request' (Un\G70, b9) is turned off»on—off.

The data in 'CH1 Digital output value' (Un\G400) or 'CH1 Digital operation value' (Un\G402) is stored in CH1 Logging data
(Un\G10000 to Un\G19999) on the set logging cycle.

'CH1 Logging enable/disable setting' Disable><
(Un\G535) [0) Enable (0)
ON
'Operating condition setting request’
(Un\G70, b9) OFF
ON K‘ON
'Operating condition setting completed N
flag' (Un\G69, b9) OFF

F——

Logging starts.

HLogging data

Logging data are stored in the following buffer memory areas.

When the number of stored data points is 1001 or greater, the data is overwritten with new data from the head of the storage
area of the corresponding channel.

Channel Storage area for logging data
CH1 Un\G10000 to Un\G19999
CH2 Un\G20000 to Un\G29999
CH3 Un\G30000 to Un\G39999
CH4 Un\G40000 to Un\G49999

If logging has been performed even once, all the logging data above are cleared to 0 at the timing when 'Operating condition
setting request' (Un\G70, b9) is turned off-on.

Logging data setting

Select a data type to be collected with 'CH1 Logging data setting' (Un\G536).
« Digital output value (0)
+ Digital operation value (1)
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Logging cycle

HLogging cycle setting
Set the logging cycle with 'CH1 Logging cycle setting value' (Un\G537) and 'CH1 Logging cycle unit setting' (Un\G538).
The following table lists the setting range for each cycle.

Setting value of CH1 Logging cycle unit setting Setting range of CH1 Logging cycle setting value
ps (0) 80 to 32767

ms (1) 1 to 32767

s (2) 1 to 3600

The logging cycle must be an integral multiple of the conversion cycle. Even if the setting is not an integral multiple, the actual
logging cycle is adjusted to the integral multiple of the conversion cycle within a limit of the set logging cycle.
The following table lists the conversion cycle for each A/D conversion method.

Conversion method | Conversion cycle

Sampling processing Number of conversion enabled channels x Conversion speed
Time average Time set in Time average/Count average/ 1
Moving average/Primary delay filter constant setting x Number of A/D conversion enabled channels

. . x i
Number of conversion enabled channels x Conversion speed Conversion speed

Count average The count set to CH1 Time average/Count average/Moving average/Primary delay filter constant setting (Un\G502)) x (Number of
A/D conversion enabled channels x Conversion speed

Moving average Number of A/D conversion enabled channels x Conversion speed
Primary delay filter Number of A/D conversion enabled channels x Conversion speed
Digital filter For details, refer to the following.

I==~ Page 29 Digital filter

*1 Values after the decimal point are omitted.

With the following settings, the conversion cycle is 320 us and the actual logging cycle is 9.92 ms (integral multiple of 320 ps).

Item Setting

Conversion enabled channels CH1 to CH4
Averaging process specification Sampling processing
Logging cycle setting value 10

Logging cycle unit setting ms

The following values are stored in 'CH1 Logging cycle monitor value' (Un\G441 to Un\G443).

Address Item Stored value
441 CH1 Logging cycle monitor value (Un\G441 to Un\G443) 0 (s)

442 9 (ms)

443 920 (us)

HEWhen the logging function becomes disabled

The logging is not performed when one of the following errors occurs after the logging function is enabled and 'Operating

condition setting request' (Un\G70, b9) is off>on—off.

* Error code (1910H): Setting errors of 'CH1 Averaging process specification' (Un\G501)

« Error code (1920H to 19500H): Setting errors of 'CH1 Time average/Count average/Moving average/Primary delay filter
constant setting' (Un\G502)

* Error code (19DOH): Setting error of 'CH1 Digital filter setting' (Un\G570)

* Error code (19EOH): Setting error of 'CH1 Digital filter fluctuation width setting' (Un\G572, Un\G573)

* Error code (1DOOH to 1D60H): Setting errors of the logging function

* Error code (1D80OH, 1D9OH): Setting errors of the logging read function
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Point/©

When 'Operating condition setting request' (Un\G70, b9) is turned off>on—off on the condition that the
logging cycle determined by 'CH1 Logging cycle setting value' (Un\G537) and 'CH1 Logging cycle unit setting'
(Un\G538) is shorter than the conversion cycle, an error occurs and logging does not start. A logging cycle
setting disable error (error code: 1D200H) is stored in 'Latest error code' (Un\GO), 'Error flag' (Un\G69, b15)
and the ERROR LED turn on.

ENumber of logging data
With 'CH1 Number of logging data' (Un\G436), the number of valid data in 'CH1 Logging data' (Un\G10000 to Un\G19999)

can be checked.
When the number of collected data points is less than 10000 When the number of collected data points is 10001 or greater

v - :

Addresso | 4 Valid data Address 0 t '
Address 1 L L EETCEECEEN . Address 1 Valid data .
Address 2 ! N Address 2 | | e .
Address 3 :, CHOI Logging data points =5 E Address 3 ."‘ . :
Address 4 e g Address 4 i CHO Logging data points = 10000 i .
Address 5 S Address 5 e e <

! : ! E Invalid data ' : ' .
Address 9998 ' (Data stored in these areas are not reliable.) Address 9998 :
Address 9999 . _Y: ) Address 9999  [...¥._ .
leecmecssssssssssssssssssssssssss

The number of logging data increases by one each time new data is stored.

When CH1 Logging data (Un\G10000 to Un\G19999) becomes full (Number of logging data = 10000), the next data is stored
in the head address of CH1 Logging data (Un\G10000 to Un\G19999), and the logging operation continues overwriting the
existing data. In this case, the number of logging data is fixed to 10000.

BHead pointer and latest pointer
The storage location of the oldest data and the latest data in CH1 Logging data (Un\G10000 to Un\G19999) can be checked

with the following buffer memory areas.

Buffer Memory Areas Description

CH1 Head pointer (Un\G434) The buffer memory address of the oldest data in CH1 Logging data (Un\G10000 to Un\G19999) can be checked
with this buffer memory area. The offset value (0 to 9999) counted from the start address of CH1 Logging data
(Un\G10000 to Un\G19999) is stored.

CH1 Latest pointer (Un\G435) The buffer memory address of the latest data in CH1 Logging data (Un\G10000 to Un\G19999) can be checked
with this buffer memory area. The offset value (0 to 9999) counted from the start address of CH1 Logging data
(Un\G10000 to Un\G19999) is stored.

When the number of collected data points is less than 10000 When the number of collected data points is 10001 or greater

________________ -
: o 4 :
E SI(—)ID Head pointer 1 > Address 0 Oldest Address 0 .
I‘. ________________ ." Address 1 RO . Address 1 .

Address 2 1+ CHO Latest pointer Address 2 '

ST * Address 3 | =4 ,:\ Address 3 .
E SED Latest pointer :'—’ Address 4 Latest Rl ’ Address 4 Latest :
N o: Address 5 R . /v Address 5 Oldest .
' ' i CHO Head pointer ' ' .

Address 9998 2 =0 Address 9998 .

Address9999 | TTmrmmmmmmeens Address 9999 '

tmeemsssmmmaaa.

The head pointer does not change (fixed to 0) until CH1 Logging data (Un\G10000 to Un\G19999) becomes full after the

logging start. (fixed to 0).
The head pointer moves by one point when CH1 Logging data (Un\G10000 to Un\G19999) becomes full and overwriting the

data starts from the head address.
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EChecking logging data without stopping the logging operation

Logging data can be checked during the logging operation with 'CH1 Head pointer' (Un\G434), 'CH1 Latest pointer'
(Un\G435), and 'CH1 Number of logging data' (Un\G436).

To check logging data during logging operation, follow the precautions below because logging data may be refreshed while
data is being read out.

» Set the cycle to 'CH1 Logging cycle setting value' (Un\G537) so that data checking and reading surely complete before
logging data is refreshed. If the logging cycle is short, logging data may be refreshed during data checking and reading.

« After obtaining the logging data which needs to be checked, monitor the variation of the head pointer and the number of
logging data, and obtain logging data just after the stored value has changed.

« If the data refreshed and the data being checked do not synchronize due to the relationship between the logging cycle and
the scan time of the CPU module, adjust the logging cycle.

Stop the logging operation when the logging data needs to be checked without paying attention to the logging cycle. (==~

Page 62 Stopping the Logging Operation)
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Stopping the Logging Operation

Logging operation stops (holds) when the preset trigger condition is satisfied and the set points of the data are collected.

A trigger that is generated when the condition is satisfied is called a hold trigger.

To generate a hold trigger, the following two methods are available.

(=5~ Page 65 Logging hold request

(=5~ Page 66 Level trigger

When a hold trigger is detected during data collection, the logging operation stops after the points of the data set in 'CH1 Post-
trigger logging points' (Un\G539) are collected.

'CH1 Logging enable/disable setting'

(Un\G535) Enable (0)
ON
'Operating condition setting request’ )
(Un\G70, b9) OFF v
ON
'Operating condition setting completed ‘al
flag' (Un\G69, b9) OFF
Hold trigger 'CH1 Logging points after trigger'

1 The data corresponding to the points set in
| 'CH1 Post-trigger logging points' (Un\G539) is collected.

« »ON

Logging hold flag  OFF

HPost-trigger logging points
Set the number of data collected in the period from the detection of a hold trigger to logging operation stop to 'CH1 Post-
trigger logging points' (Un\G539).

EChecking that the logging has stopped
Check that 'CH1 Logging hold flag' (Un\G409) is ON (1).

BEChecking data when a hold trigger has occurred
The storage location of the data when a hold trigger has occurred can be checked with 'CH1 Trigger pointer' (Un\G437). The

offset value counted from the start address of CH1 Logging data (Un\G10000 to Un\G19999) is stored in 'CH1 Trigger pointer’
(Un\G437).

[Ex]

The value stored in Trigger pointer when the logging operation stops under the following conditions
» 'CH1 Post-trigger logging points' (Un\G539): 6505 points
» The data location where a hold trigger has occurred: At the 3500th point.

Address 0
pemmmmmmmmmmmssmmesmeemee Address 1
H : Address 2

\ '\A Address 3
R ‘ Address 4 Latest
Rt s‘l/v Address 5 Oldest

H CH1 Head pointer =5 v ! L emmmmmmmmmmmemmee——————— .
' ’,' Address 3499 ’ B
Termmmmeemmmsmmeesnenoet Address 3500 |€—  CH1 Trigger pointer = 3500 |
Address 3501 e S
Address 9998
Address 9999
.
B E EEEEEEE S S S S S S S S S S S S S S E S ... ..
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» Checking the trigger generation time

The trigger generation time can be checked with 'CH1 Trigger generation time' (Un\G444 to Un\G448).
Even when the logging cycle is set to a period less than 1 millisecond (Example: 80 us), the minimum time unit recorded in
'CH1 Trigger generation time' (Un\G444 to Un\G4438) is millisecond. Use the trigger generation time as an indication to refer to

the logging data.

When 'CH1 Trigger generation time' (Un\G444 to Un\G448) is monitored

'CH1 Trigger generation time (First/Last two digits of the year)' (Un\G444)
'CH1 Trigger generation time (Month/Day)' (Un\G445)

'CH1 Trigger generation time (Hour/Minute)' (Un\G446)

'CH1 Trigger generation time (Second/Day of the week)' (Un\G447)
‘CH1 Trigger generation time (Millisecond)' (Un\G4438)

b15 to

b8 b7 to b0
First two digits of the year Last two digits of the year
Month Day
Hour Minute
Second Day of the week
Millisecond (upper) Millisecond (lower)

Item

Storage contents

Storage example™

First two digits of the year/Last two digits of the
year

Stored in BCD code.

2017H

Month/Day 0130H
Hour/Minute 1035H
Second 40H
Day of the week One of the following values is stored in BCD code. 01H
« Sunday: 00H
« Monday: 01H
« Tuesday: 02H
* Wednesday: 03H
* Thursday: 04H
« Friday: 05H
« Saturday: 06H
Millisecond (higher-order digits)/Millisecond Stored in BCD code. 0628H
(lower-order digits)
*1 These values assume that a trigger is generated at 10:35 and 40.628 seconds on Monday, January 30th, 2017.
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HEResuming the logging

It may take time until ON (1) is stored in 'CH1 Logging hold flag' (Un\G409) after 'CH1 Logging hold request' (Un\G471) is
changed off—»on.

To resume logging, check that ON (1) is stored in 'CH1 Logging hold flag' (Un\G409) and 'CH1 Logging hold request'
(Un\G471) is changed from on—off. After logging resumes, the value is stored from the head buffer memory area of CH1
Logging data (Un\G10000 to Un\G19999).

In addition, OFF (0) is stored in 'CH1 Logging hold flag' (Un\G409).

——————— - Controlled by the analog input module
— > Controlled by the program

'CH1 Logging hold request' OFF(0) >E<\\

(Un\G471) . ON(1) f%\\ OFF(0)
1 /’ /I \\
1 7 7/ \
v, /
'CH1 Logging hold flag' )% OFF(0 . oNeY /7 OFF(0
(Un\G409) . ©) ™ ¢ ©)
[ | ] s
I\ : \E‘\ (/ E
Logging status Logging >< Z?:rl?r?é’gl;g? >< Logging held >< Logging

Logging does not stop when 'CH1 Logging hold request' (Un\G471) is changed on—off before ON (1) is stored in 'CH1
Logging hold flag' (Un\G409).

——————— - Controlled by the analog input module
— > Controlled by the program

'CH1 Logging hold request' OFF(0) >:< ON(1) >< OFF(0)
(Un\G471) N\ o>
! ,’I N The logging does not stop.
v, \
1 1
'CH1 Logging hold flag' s / e
(Un\G409) 1+ OFF(0) /4
K II !
1 1 \
L L X
S\ \\
Logging status Logging >£< Data logging after trigger ‘>< Logging

» Buffer memory area status when logging resumes
The following table shows the buffer memory area status when logging resumes.

Buffer Memory Areas Value status

CH1 Head pointer (Un\G434) Values are initialized.
CH1 Latest pointer (Un\G435)

CH1 Number of logging data (Un\G436)

CH1 Trigger pointer (Un\G437)

CH1 Trigger generation time (Un\G444 to Un\G448)

CH1 Logging data (Un\G10000 to Un\G19999) The values before logging resumes are not initialized.

After logging resumes, values are stored from the start address of CH1
Logging data (Un\G10000 to Un\G19999). To refer to the logging data, check
which area has valid data with CH1 Number of logging data (Un\G436).
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Logging hold request

A hold trigger is generated from a program at any timing.
Logging starts when ON (1) is set to 'CH1 Logging hold request' (Un\G471) and stops after a preset number of the data is

collected.

----- “ Controlled by the analog input module

'CH1 Logging hold request'
(UN\G471) OFF(0) >< ON(1)

,"A hold trigger occurs

/ The logging is held
______________ \ v y
CH1 Logging data E ‘a
(Un\G10000 to Un\G19999)
The data before the last ' - - '
10000 points are discarded. ! CH1 Logging .
\ points after trigger'
' (Un\G539) :

""CH1 Number of logging data' (Un\G436) < 10000 points

Point ;>

» The following delay time occurs until an analog input module receives a hold trigger after the value in 'CH1
Logging hold request' (Un\G471) is turned OFF (0) — ON (1).

Trigger delay = Logging cycle (Cycle at which logging is actually performed) + Scan time of the CPU module

* When 'CH1 Logging hold request' (Un\G471) is turned ON (1)—OFF (0) before 'CH1 Logging hold flag'
(Un\G409) turns to ON (1), the data set in 'CH1 Post-trigger logging points' (Un\G539) is not held after
logging, and logging resumes soon.

EChecking that the logging has stopped
Check that 'CH1 Logging hold flag' (Un\G409) is ON (1).
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Level trigger

When a value in the monitored buffer memory area of an analog input module satisfies a preset condition, a hold trigger is
generated.
A level trigger is monitored on the refreshing cycle of the digital output value or the digital operation value.

HInitial setting of a level trigger
[Setting a target to be monitored]

As a condition to generate a hold trigger, set the buffer memory address to be monitored to 'CH1 Trigger data' (Un\G541).

Item Setting range

CH1 Trigger data (Un\G541) 0 to 9999

To monitor a device value of a module other than an analog input module such as a device of the CPU module, set as follows.
+ Set a value between 90 and 99 (Level datall (Un\G90 to Un\G99)) to 'CH1 Trigger data' (Un\G541).
» Write a value of the monitored device to Level datall (Un\G90 to Un\G99) by using the MOV instruction.

Item Setting range

Level datall (Un\G90 to Un\G99)™! -32768 to +32767

*1 O represents a number from 0 to 9.

Application example of Level datald (Un\G90 to Un\G99)

To monitor the data register D100 in the CPU module and generate the level trigger in CH1, create a program as follows.
» Set 'CH1 Trigger data' (Un\G541) to 91 (buffer memory address of Level data 1) (when Level data 1 is used).

« Store the storage data of D100 in 'Level data 1' (Un\G91) by the program continuously.

SM400
f——— mMov D100 UNn\Go1

Point
 Specify an appropriate data such as 'CH1 Digital output value' (Un\G400), 'CH1 Digital operation value'

(Un\G402), or Level datall (Un\G90 to Un\G99) to 'CH1 Trigger data' (Un\G541). When a setting area or a
system area is specified, the normal operation is not guaranteed.

« If other than 0 to 9999 is set for 'CH1 Trigger data' (Un\G541), an error occurs. A trigger data setting range
error (error code: 1D600H) is stored in 'Latest error code' (Un\GO), 'Error flag' (Un\G69, b15) and the
ERROR LED turns on.

[Setting the monitoring condition]
Set a condition to generate a hold trigger in 'CH1 Hold trigger condition setting' (Un\G540).

Setting value Description

Rise (1) Stored value in buffer memory A hold trigger is generated under the condition
area to be monitored (a).

Fall (2) 4 A hold trigger is generated under the condition

(b).

Rise and fall (3) A hold trigger is generated under the condition

Trigger setting value (a) or (b).

4

Ll
Time

(a) A hold trigger is generated when the relation between the values
changes from "Stored value of a buffer memory area to be monitored <
Trigger setting value" to "Stored value of a buffer memory area to be
monitored > Trigger setting value".

(b) A hold trigger is generated when the relation between the values
changes from "Stored value of a buffer memory area to be monitored >
Trigger setting value" to "Stored value of a buffer memory area to be
monitored < Trigger setting value".
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+ Set a value where a hold trigger is generated to 'CH1 Trigger setting value' (Un\G542).

Item

Setting range

CH1 Trigger setting value (Un\G542)

-32768 to +32767

Point}3

The following figure shows the relation between setting items to be configured for the initial setting of a level

trigger.

CHO Hold trigger
condition setting

CHO Trigger data

Set a buffer memory address to be monitored.

CHO Digital
operation value

~

CHO Digital output value

Level data O

(Rise (1))

<
(Fall (2))

>or <

2

~/

The condition is established.

Set the
condition.

CHO Trigger setting value

(Rise and fall (3))

N —

Set a reference value to generate a trigger.

-32768 to +32767

For example, to generate a hold trigger when a value in CH1 Digital output value exceeds 10000, set it as

follows.
* 'CH1 Level trigger condition setting' (Un\G540): Rise (1)
« 'CH1 Trigger data' (Un\G541): 400

« 'CH1 Trigger setting value' (Un\G542): 10000
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HOperation of a level trigger

To use a level trigger, set ON (1) to 'CH1 Logging hold request' (Un\G471) in advance. At the point where ON (1) has been set

to 'CH1 Logging hold request' (Un\G471), the module becomes the trigger condition wait status.

After the trigger condition has been satisfied, and the set points of the

data have been collected from that point, the logging

stops.
----- ¥ Controlled by the analog input module
'CH1 Logging hold request'
(Un\G471) OFF(0) ON(1)
Trigger condition Unestablished >< Established

established/unestablished

/"Ahold

N 4

trigger occurs
The logging is held
A

CH1 Logging data ] P
(Un\G10000 to Un\G19999) .

>
'CH1 Logging !

10000 points are discarded.

The data before the last E points after trigger' ;|

(Un\G539) !

'
'
'
!

'CH1 Number of logging data’ (Un\G436) < 10000 points

Point/@

A level trigger is detected on the refreshing cycle of the digital output value or the digital operation value.

Therefore, the data when a hold trigger is generated may not be stored in CH1 Logging data (Un\G10000 to

Un\G19999) depending on the setting of the logging cycle. To store the data at the timing when a hold trigger
is generated in CH1 Logging data (Un\G10000 to Un\G19999), arrange related settings so that the conversion
cycle of the monitoring target value (a trigger data) and the logging cycle (actual logging cycle) have the same

time period.

Stored value of a buffer memory

area to be monitored

A .
Logging cycle

Conversion Conversion
cycle .} cycle

4—P

occurs

e M
Trigger setting value [------- } ----- el
A trigger E

Data are collected.

Data are collected.

(1) The data at the timing when a trigger is generated

is not stored in the buffer memory area.

» Checking that the logging has stopped
Check that 'CH1 Logging hold flag' (Un\G409) is ON (1).
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Initial settings of the logging function

The following describes the initial setting procedure to use the logging function.

ESetting procedure
1. Set"A/D conversion enable/disable setting" to "A/D conversion enable".

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] = [Basic
setting] = [A/D conversion enable/disable setting]

2. Set "Logging enable/disable setting" to "Enable".

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] =
[Application setting] = [Logging function]

3. Setthe target data to be logged in "Logging data setting". Set either of "Digital output value" or "Digital operation value"
for each channel.

4. Setthe cycle to store the logging data to "Logging cycle setting value".
5. Sselect a unit of the logging cycle setting value in "Logging cycle unit setting".

6. Set a condition to generate a hold trigger in "Level trigger condition setting". To use 'CH1 Logging hold request'
(Un\G471), set "Disable". To use the level trigger, set it to "Level trigger (Condition: Rise)", "Level trigger (Condition:
Fall)" or "Level trigger (Condition: Rise and fall)".

7. Setanumber of the data points to be collected for the time period from the occurrence of a hold trigger to logging stop in
"Post-trigger logging points".

8. Set a buffer memory address to be monitored for a level trigger to "Trigger data".
9. Set whether to enable or disable the logging read function in "Logging loading enable/disable setting".

10. Set a level where a level trigger operates for "Trigger setting value".
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Logging read function

After logging starts, an interrupt request is sent to the CPU module and an interrupt program is executed every time the preset
number of data to be read is logged.

An analog input module has 16 points of the interrupt factor to correspond to the logging reading of each channel.

For the setting of interrupt pointers, refer to the following.

(==~ Page 70 Setting interrupt pointers

Point )’

More than 10000 points of logging data can be stored by transferring the device data to the data register of the
CPU module without stopping logging.

ESetting interrupt pointers
Assign the interrupt factors of an analog input module and interrupt pointers of the CPU module using the GX Works3

interrupt pointer setting.
The interrupt function must be set when the logging read function is used.

EStarting the logging read function

To use the logging read function, set 'CH1 Logging loading enable/disable setting' (Un\G544) to Enable (0) and set a number
of logging points to generate an interrupt in 'CH1 Logging load points setting value' (Un\G545). This function starts when
'Operating condition setting request' (Un\G70, b9) is turned off>on—off.

* The number of logging read points

Set a value whose integral multiple is 10000 in 'CH1 Logging load points setting value' (Un\G545). The setting range is from
10 to 10000.

When a value whose integral multiple is not 10000 is set, the number of the actual logging read points is forced to become a
maximum value whose integral multiple is 10000 within the set value. The value of the number of logging read points is stored
in 'CH1 Logging read points monitor value' (Un\G440).

The number of logging read points Logging read points monitor value
100 100

90 80

110 100

650 625

4000 2500

EData checking method

[Current logging read pointer]

» The head pointer read from CH1 Logging data (Un\G10000 to Un\G19999) with the interrupt processing is stored in 'CH1

Current logging read pointer' (Un\G438).

» The default value of 'CH1 Current logging read pointer' (Un\G438) is -1.

» Every time the same number of data as the value stored in CH1 Logging read points monitor value (Un\G440) is logged, a

value calculated by the following formula is stored in 'CH1 Current logging read pointer' (Un\G438).

CH1 Current logging read pointer = CH1 Latest pointer - CH1 Logging read points monitor value + 1

[Previous logging read pointer]

» 'CH1 Current logging read pointer' (Un\G438) at the timing when the previous read pointer detection interrupt occurs is

stored in '"CH1 Previous logging read pointer' (Un\G439).

» The default value of 'CH1 Previous logging read pointer' (Un\G439) is -1.

+ 'CH1 Previous logging read pointer' (Un\G439) is used to detect the overlap of the logging read pointer detection interrupt

processing.
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[Ex]

The values to be stored in each pointer at every detection interrupt when the logging read detection starts with 'CH1 Logging
load points setting value' (Un\G545) being set to 1000

Occurrence of read Previous logging read | Current logging read Latest pointer Buffer memory areas
pointer detection pointer pointer

interrupts

Default value -1 -1 0 1st data

1st time -1 0 999

2nd time 0 1000 1999 1000th data

3rd time 1000 2000 2999 1001st data

2000th data

10th time 8000 9000 9999 2001st data

11th time 9000 0 999

12th time 0 1000 1999 10000th data
EOperation

The logging read function starts by setting interrupt pointers and turning off>on—off 'Operating condition setting request’
(Un\G70, b9). This function repeats its operation every time the same number of data as the logging read points monitor value
is logged.

The following figure shows the operation when the logging read function is used under the following conditions.
» A/D conversion enable: CH1
* Logging load points setting value: 1000 points

I
'CH1 Latest pointer' (Un\G435) 0 >< 0 >< >< 999 >'< 1ooo>< >< 1999>:<2000>< ><2999

'CH1 Current logging read pointer'
(Un\G438)

i Logging Data Data Data Data Data Data Data
LOggmg status stopped stored stored /I\ stored stored /I\ stored stored /I\ stored

3000 ><

2000

1 1000

'Interrupt factor detection flag [n]' 0
(Un\G4 to Un\G19)

______><____><___

'Interrupt factor reset request [n]' 0
(Un\G156 to Un\G171)

CPU module

(Scan execution type program) Normal control program

CPU module (interrupt program)

Interrupt
program

[P R P .___________><____><___

(1

In response to a logging read interrupt,
the CPU module reads the logging data
corresponding to the set number of
logging read points from the logging read
start address.

(1) The timing that the 1st interrupt processing occurs
(2) The timing that the 2nd interrupt processing occurs

(3) The timing that the 3rd interrupt processing occurs
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ESetting procedure

To use the logging read function, both the logging read function and the interrupt setting must be set.
1. Set "Condition target setting" to "Logging read".

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] = [Interrupt
setting]

2. Set"A/D conversion enable/disable setting" to "A/D conversion enable".

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] = [Basic
setting] = [A/D conversion enable/disable setting]

3. set "Logging enable/disable setting" to "Enable".

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] =
[Application setting] = [Logging function]

4. Setthe target data to be logged in "Logging data setting".
5. setthe cycle to store the logging data to "Logging cycle setting value".
6. Set'Read interrupt enable/disable setting" to "Enable".

7. Setthe number of logging points that generate a read interrupt in "Logging load points setting value".

ESetting example

[Ex]

When an interrupt program that is executed when the logged data of CH1 Logging read points monitor value is assigned to
the interrupt pointer 150
* Label settings

Classification Device Description Device
Module label FX5_4AD_1.uninterruptFactorMask_DI[0] Interrupt factor mask UNG124
FX5_4AD_1.uninterruptFactorDetectionFlag_D[0] Interrupt factor detection flag UN\G4
FX5_4AD_1.unInterruptFactorResetRequest_D[0] Interrupt factor reset request UN\G156
FX5_4AD_1.stnMonitor_D[0].wThisLoggingLoadPointer_D CH1 Current logging read pointer U1N\G438
FX5_4AD_1.stnMonitor_D[0].uLoggingLoadPointsMonitorValue_D | CH1 Logging read points monitor U1N1\G440
value

Labels to be defined | Define global labels as shown below:

Label Mame Crata Type Clazs Axzsign (Device FLabel)
GuLoegingReadPoints ‘Word [Unsigne d]/Bit String [16-hit] .. |wARGLOEAL -~ D10
GudLoggingReadPoin tsTemporary Double Word [Unzigned] /Bit 5 tring [32-bit] .. |vARGLOBAL - D172
G udWrite Fosition Couble Word [Unzigned]/Bit 5 tring [32—bit] .. |wARGLOEAL - |D20
G udSaveFileRe gisteriaxivalue Couble Word [Unsiened] /Eit S tring [32-hit] .. |WARGLOBAL - |D30
G_wThisTime LoegingRe adFaintinde x ‘Word [Signed] .. |[WARGLOBAL - |20
G _udWrite Position|nde s Drouble Ward [Unziened]/Bit S tring [22-bit] .. |[vWARGLOEAL - |24
G_wLogeingRe adhonitaraluePlusnde s Word [Signad] .. |vARGLOBAL ~ |LN1 #0351 000020
GwSaveFileRegisterPlusindes ‘Word [Signed] w |WARGLOEAL - |[ROZ4
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* Program example

Shadoz 5 =
(o) SIS
e
EI
e
KO G ulogzingReadPaints
hAC
e o
KO Gi_udWr itePosition
DOV
s bz
30000 G udSaveFileRezisteriaxValue
DOV
e pse
FH5 4AD 1 unlnterruptFactorhd
SET ask DIO].O
- UiseT2a0
(179} FEMD
e
ite]
G udSaveFileRezister G udWritePosition Fx5_4AD 1 strhonitor D G _wThisTimelozegingReadPaint]
{1800 D> U Maxcalue O [0]wThisLozzineLoadPainter D ndex
e peo b= _ Ve 0
Fx5_4AD 1 strbdonitor D G uloggingReadPoints
rACY [0]uLogzireloadPointsManitorValue
_ Va0 pie
Gi_udWritePosition G udWritePositionhdex
DO
(S o2 2
G wlogzineReadhio G wZaveFileRegisterPlusindex G_uLogzineReadPaoints
B0V nitorvalueP lusinde:x
| UT¥GTO000Z0 ROZ4 D10
G_uLogzineReadPaints G udLoggingRead PointsTempar
UNTZUDINT ary
[ ks bz
G udlLogzingReadPaints Temparary Gi_udWritePosition
D+l
[ ki b2o
FRE 440D 1 unlnterrup tFactor
DetectionFlaz_Dl0] 0 FX5_ 440 _1 unlnterruptFactorRe
(464) SET setRequest D010
- UIse1Seo
1=l RET
e
t43] END
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Interrupt function

Executes an interrupt program of the CPU module when an interrupt factor such as an input signal error or alarm output is

detected.
The number of available interrupt pointers per analog input module is up to 16.

Operation

EDetecting an interrupt factor
When an interrupt factor occurs, an interrupt request is sent to the CPU module at the same time as 'Interrupt factor detection

flag [n]' (Un\G4 to Un\G19) turns to Interrupt factor (1).

HHow to reset an interrupt factor
When Reset request (1) is set to 'Interrupt factor reset request [n]' (Un\G156 to Un\G171) corresponding to the interrupt factor,

the specified interrupt factor is reset and 'Interrupt factor detection flag [n]' (Un\G4 to Un\G19) changes to No interrupt factor

(0).

Setting procedure

To use the interrupt function, set "Condition target setting", "Condition target channel setting", "Interrupt factor transaction

setting"”, and "Interrupt pointer" in GX Works3.

O [Navigation window] = [Parameter] = [Module Information] = Module name = [Module Parameter] = [Interrupt setting]
The following table shows the setting items on the interrupt setting window.

Item Description
Condition target setting Select a factor of the target for the interrupt detection.
Condition target channel setting Select a target channel when the condition target setting for the interrupt

detection is channel specification.

Interrupt factor transaction setting Set an interrupt request for when the same interrupt factor occurs during the
interrupt factor detection.

Interrupt pointer Specify the number of an interrupt pointer that is initiated at the detection of an
interrupt factor.

ECondition target setting

Select a factor of the condition target setting for the interrupt detection.
For details on the factors to be detected, refer to the following.

[Z=~ Page 139 Condition target setting [n]

ECondition target channel setting
Select a target channel when the condition target setting for the interrupt detection is channel specification.

Item Setting value
Condition target channel setting 0: All channels | 1: CH1 2: CH2 3: CH3 4: CH4

Hinterrupt factor transaction setting
Set an interrupt request for when the same interrupt factor occurs during the interrupt factor detection.

« With "Interrupt reissue requests (0)", if the same interrupt factor occurs during the interrupt factor detection, an interrupt
request is sent to the CPU module again.

» With "No interrupt reissue request (1)", if the same interrupt factor occurs during the interrupt factor detection, an interrupt
request is not sent to the CPU module.

Hinterrupt pointer
Specify the number of an interrupt pointer that is initiated at the detection of an interrupt factor. For details on the interrupt

pointers, refer to the following.
[TIMELSEC iQ-F FX5 User's Manual (Application)
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Point/©

« If 'Condition target setting [n]' (Un\G232 to Un\G247) is Disable (0), an interrupt request is not sent to the
CPU module.

« To reset the interrupt factor, set Reset request (1) until 'Interrupt factor detection flag [n]' (Un\G4 to Un\G19)
changes to No interrupt factor (0).

» Resetting interrupt factors is executed only when 'Interrupt factor reset request [n]' (Un\G156 to Un\G171)
changes from No reset request (0) to Reset request (1).

» Multiple interrupt pointers can also share the same setting of 'Condition target setting [n]' (Un\G232 to
Un\G247). When interrupts with the same settings in 'Condition target setting [n]' (Un\G232 to Un\G247)
occur, the interrupt program is executed in order of the priority of the interrupt pointers. For the priority of the
interrupt pointers, refer to the following.

[TIMELSEC iQ-F FX5 User's Manual (Application)

* When All channels (0) is set for 'Condition target channel setting [n]' (Un\G264 to Un\G279) and an interrupt
detection target is set for each channel of 'Condition target setting [n]' (Un\G232 to Un\G247), the interrupt
requests that have the same interrupt factor are sent to the CPU module if alarms are issued in multiple
channels. In this case, the CPU module executes multiple interrupt programs and judges that the program
cannot be normally finished due to the scan monitoring function, and a CPU module error may occur. When
a CPU module error occurs, review the CPU module parameter setting and the program.
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Setting example

[Ex]

If the interrupt program (151) is executed when an error occurs in any channel
« Parameter settings
Set "Interrupt setting" of [Module Parameter] as follows.

No. Condition target setting Condition target channel setting Interrupt pointer

2 Error flag All channels 151

* Label settings

Classification Device Description Device
Module label FX5CPU.stSM.bAlways_ON Always ON SM400
FX5_4AD_1.unInterruptFactorMask_D[1] Interrupt factor mask U1\G125.0
FX5_4AD_1.uninterruptFactorResetRequest_D[1] Interrupt factor reset request UN\G157.0
Labels to be defined Define global labels as shown below:
Label Mame Drata Type Clazs Assign (Device /Label)
G bErrorDetection |Bit | |VAR_GLDBAL - |FO
SMA0Z
(o) . | SMask Bl K
| EI
. — F5 4401 unhﬁgg:;?gmmnask,D[w] ]
[E5)] | FEND!
B FXSCPLU st3Mbalways ON
- sru:a}oo | — FxE_ 450 1 unmerrbpgg?tsn_"rﬁesetﬁaquest_D[1] 0
! SET G bErrorDetection
(138) | RET
(1368) EMDy

76 1 FX5-4AD
1.4 Functions




Error history function

Records up to 16 errors and alarms that occurred in an analog input module to store them in the buffer memory areas.

Operation

When an error occurs, the error code and the error time are stored from Error history No. 1 (Un\G3600 to Un\G3609) in order.
When an alarm occurs, the alarm code and the alarm time are stored from Alarm history No. 1 (Un\G3760 to Un\G3769) in

order.

+ Detail of the error code assignment

b15 to b8 b7 to b0
Un\G3600 Error code
Un\G3601 First two digits of the year Last two digits of the year
Un\G3602 Month Day
Un\G3603 Hour Minute
Un\G3604 Second Day of the week
Un\G3605 Millisecond (upper) Millisecond (lower)
Un\G3606

System area

Un\G3609

* Detail of the alarm code assignment

b15 to b8 b7 to b0
Un\G3760 Alarm code
Un\G3761 First two digits of the year Last two digits of the year
Un\G3762 Month Day
Un\G3763 Hour Minute
Un\G3764 Second Day of the week
Un\G3765 Millisecond (upper) Millisecond (lower)
Un\G3766

System area

Un\G3769

[Ex]

Example of error history and alarm history storage

Item Storage contents Storage example”!
First two digits of the year/Last two digits | Stored in BCD code. 2017H
of the year
Month/Day 0130H
Hour/Minute 1035H
Second 40H
Day of the week One of the following values is stored in BCD code. 1H
Sunday: 0, Monday: 1, Tuesday: 2, Wednesday: 3, Thursday: 4, Friday: 5, Saturday: 6
Millisecond (upper) Stored in BCD code. 06H
Millisecond (lower) 28H

*1 These values assume that an error occurs at 10:35 and 40.628 seconds on Monday, January 30th, 2017.
The start address of Error history where the latest error is stored, can be found in 'Latest address of error history' (Un\G1).

The start address of Alarm history where the latest alarm is stored, can be found in 'Latest address of alarm history' (Un\G3).
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When the 3rd error occurs:
The 3rd error is stored in Error history No. 3, and the value 3620 (start address of Error history No. 3) is stored to Latest
address of error history.

'Latest address of error history'
(Un\G1): 3620

Un\G3600 | Error history 1

1st error '

Error history 2
E=E)

Un\G3620 || Error history 3
Ee)

Un\G3610

(Empty)

Un\G3750 Error history 16

(Empty)
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When the 17th error occurs:
The 17th error is stored in Error history No. 1, and the value 3600 (start address of Error history No. 1) is stored to Latest
address of error history.

'Latest address of error history"

(Un\G1): 3600
Un\G3600 || Error history 1 !
. 17th error
1st ec=>» : :ZI ’

Error history 2

)

Un\G3610

2nd error

[

Un\G3620 | Error history 3

3rd error '

Un\G3750 Error history 16

16th error '

Point;§

» Once the error history storage area becomes full, subsequent error information will overwrite the existing
data, starting from Error history No. 1 (Un\G3600 to Un\G3609), and continues sequentially thereafter. The
overwritten history is deleted.

» The same processing is performed for Alarm history when an alarm occurs.

» The stored error history is cleared when an analog input module is powered off or the CPU module is reset.

Offset/gain initialization function

Offset/gain initialization

This function initializes the offset and gain values adjusted by the offset/gain setting to the factory defaults.

1. Set the mode to the “Normal mode”.

2. Forall channels, set A/D conversion enable/disable setting to A/D conversion disable (1) and turn off>on—off
‘Operating condition setting request’ (Un\G70, b9).

3. Set"E20FH"in 'Offset/gain initialization enabled code' (Un\G305).
4. Turn ON (1) 'Offset/gain initialization request' (Un\G70, b5).

Precautions

* The channels for which the offset and gain have been set are initialized to the factory defaults of the execution-time range
type (voltage or current).
» The channels for which the offset and gain have not been set are initialized to the current range.
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FX3 allocation mode function

This function operates the buffer memory areas of the analog input module with the same layout as the buffer memory

addresses equivalent to FX3U-4AD.

Operation

In FX3 allocation mode, only allocation of buffer memory area is changed. The following buffer memory area is allocated the

same as FX3U-4AD.

Buffer memory areas

Buffer memory area name

Un\G10to 13

CH1 to 4 Digital operation value

Un\G26 Warning output flag (Process alarm upper limit/lower limit)
uUn\G27 Warning output flag (Rate alarm upper limit/lower limit)
Un\G30 Type code

Un\G61 to 64

CH1 to 4 Conversion value shift amount

Un\G101 to 104

CH1 to 4 Minimum value

Un\G109

Minimum value reset request

Un\G111 to 114

CH1 to 4 Maximum value

uUn\G119

Maximum value reset request

For buffer memories with different allocations from FX3U-4AD, it can be used by changing the program. For buffer memory in
FX3 allocation mode, refer to the following.

[=5~ Page 119 In FX3 allocation function mode

When reusing the program used by FX3U-4AD, delete the initial setting process and set the module

parameters with GX Works3.

When performing the same operation as FX3U-4AD, it can be executed by the following function.

FX3U-4AD FX5-4AD Reference
Input mode specification Range switching function Page 25
Average count A/D conversion method Page 26

Digital filter function

Setting change disabled

It is unnecessary because the setting is
reflected in the operating condition setting
request, and erroneous setting is prevented.

Input characteristics adjustment Offset/gain setting function Page 90
Data addition function Shift function Page 34
Upper lower limit value detection function Alarm output function (process alarm) Page 44
Sudden change detection function Alarm output function (rate alarm) Page 46
Peak value hold function Maximum value/Minimum value hold function Page 43
Scale over detection function Input signal error detection function Page 51
Data history function Logging function Page 57
Initialization function Offset/gain initialization function Page 79
Auto transfer function Auto refresh Page 89
Upper/lower limit error status auto transfer function Auto refresh Page 89
Sudden change detection status auto transfer Auto refresh Page 89
function

Scale over status auto transfer function Auto refresh Page 89
Error status auto transfer function Auto refresh Page 89
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Setting procedure

1. When adding a new module, select the module whose module model name has "(FX3)" at the end.

O [Navigation window] = [Parameter] = [Module Information] = Right-click = [Add New Module]

2. Configure the same parameter setting as the one of when the Normal mode is used.

3. Atter writing the module parameter, turn off>on or reset the CPU module.

Pointp

Switching between normal mode and FX3 allocation mode is not possible during operation.

1.5 System Configuration

The following shows a system configuration using the analog input module.
« System configuration example

M )

3) @)

4) ®)

(1) FX5 CPU module

(2) Analog input module (FX5-4AD)
(3) Analog device connection cable
(4) Current sensor

(

5) Voltage sensor
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1.6  Wiring

This section describes the temperature input module wiring.

Spring clamp terminal block

Suitable wiring

The wires to connect the spring clamp terminal block are described below.

No. of wire per terminal Wire size

Single wire, strand wire Ferrule with insulation sleeve

AWG24 to 16
(0.2 to 1.5 mm?)

AWG23 to 19
(0.25 to 0.75 mm?)

Single wiring

Wire end treatment

When not using a ferrule, strip the cable about 10 mm from the tip and connect it as a strand wire so that the wires do not
separate. When using a ferrule, strip the cable about 10 mm from the tip to connect a wire ferrule at the striped area. Failure
to do so may result in electric shock or short circuit between adjacent terminals because of the conductive part. If the wire strip
length is too short, it may result in the poor contact to the spring clamp terminal part.

Depending on the thickness of the sheath, it may be difficult to insert into the insulation sleeve, so select the wires by referring
to the appearance diagram.

Strand wire/single wire Ferrule with insulation sleeve

Insulation sleeve Contact area
(Crimp area)
10 mm
L 10 mm
2102.8 mm 16 to 18 mm

Check the shape of the wire insertion opening with the following chart, and use the smaller wire ferrule than the described
size. Also, insert the wire with care so that the wire ferrule is in proper orientation. Failure to do so may cause the bite of the
terminal and the damage of the terminal block.

Shape of the wire
insertion opening

Sectional shape of a wire ferrule

il

When using a tool of the reference product,
the sectional shape becomes a trapezoid

close to a rectangle. %
Terminal block

The following table shows wire ferrules and its associated tools compatible with the terminal block. The shape of the wire

ferrule differs depending on the crimp tool to be used, use the reference product. If the product other than referenced products
is used, the wire ferrule cannot be removed. Sufficiently confirm that the wire ferrule can be removed before use.
<Reference product>

Manufacturer Model Wire size Crimp tool
PHOENIX-CONTACT GmbH & Co. KG Al 0.5-10 WH 0.5mm? CRIMPFOX 6
Al 0.75-10 GY 0.75mm?
A1.0-10 1.0mm?
A1.5-10 1.5mm?
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Removing and installing the terminal block

The following shows how to remove and install the terminal block.

HLever position to lock and release
A 3-step stopper is attached to prevent the lever from rotating, facilitating installation and removal of the terminal block.

When removing or installing the terminal block, move the lever to the corresponding position.

HLever position to release

The figure left shows the lever position when the terminal block has been completely removed
from the module. Rotate the lever from the lock position to the release position, and lift the
terminal block from the module.

Lever position to
release

HLever position to lock
The figure left shows the lever position when the terminal block is completely engaged with the
module. Check that the lever is at the lock position, and pull the terminal block slightly to check

Lever position to that the module and terminal block are completely engaged.

lock

HERemoval procedure
Rotate the lever to the release position, and remove the terminal block from the module.

Hinstallation procedure
Move the lever to the release position, and insert the terminal block. When the terminal block is inserted sufficiently, the lever

latch engages with the module and the terminal block is engaged with the module.

Point/@

After inserting the terminal block, check that the lever is at the lock position.

Precautions

When installing the terminal block, check that the lever is in the release position. If installation is performed while the lever is
in the lock position, it may cause damage to the lever.
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Connection and disconnection of the cable

EConnection of the cable

Fully insert a cable whose end has been properly processed into the wire insertion opening.

If the cable cannot be inserted with this procedure, fully insert the cable while pushing the open/close button with a flathead
screwdriver having a tip width of 2.0 to 2.5 mm. After fully inserting the cable, remove the screwdriver.

Open/close button

Wire insertion opening

<Reference>
Manufacturer Model
PHOENIX-CONTACT GmbH & Co. KG $Z7S 0.4 x 2.5 VDE
Precautions

Pull the cable or wire ferrule slightly to check that the cable is securely clamped.

EDisconnection of the cable
While pushing the open/close button with a flathead screwdriver having a tip width of 2.0 to 2.5 mm, disconnect the cable.

Terminal arrangement

+  \OOQL| ™
COM I@@I COM
[ v+ [ [IOQOL]| v+ ]
CH2 CH4

CH1|: " I@G:DI " ]CH3

= OO *
com | TTOQOL]| com

F.G TOQOI] F.G
Fe |[JOQL]| Fe

Left side of terminal arrangement Right side of terminal arrangement

Display name Description Display name Description

V+ CH1 Voltage input V+ CH3 Voltage input

I+ CH1 Current input I+ CH3 Current input

COM CH1 COM COM CH3 COM

V+ CH2 Voltage input V+ CH4 Voltage input

I+ CH2 Current input I+ CH4 Current input

COM CH2 COM COM CH4 COM
Unused Unused

FG Frame ground FG Frame ground

FG Frame ground FG Frame ground
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Ground wiring

Grounding

Perform the following.
» Perform class D grounding (Grounding resistance: 100 Q or less).

» Ground the programmable controller independently when possible.
« If the programmable controller cannot be grounded independently, perform the "Shared grounding" shown below.

Other Other Other
PE\C equipment PLC equipment FLe equipment

Common grounding

Independent grounding Shared grounding
(Good condition) (Not allowed)

(Best condition)
* Bring the grounding point close to the PLC as much as possible so that the ground cable can be shortened.

External wiring example

The followings show the examples of external wiring.

For the voltage input

| Analog input module

V+

In O of CHO, the CH number is entered.

For the current input

Analog input module

i {
oo _Re

In O of CHO, the CH number is entered.

Precautions
Use a two-conductor shielded twisted pair cable for analog input lines and carry out the wiring while separating them from

other power lines and lines susceptible to induction.
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1.7  Parameter Settings

Set the parameters of each channel.

Setting parameters here eliminates the need to program them.

Point}3

When adding a new analog input module, if selecting the module whose module model name has "(FX3)" at
the end, it can be used as FX3 allocation mode.

* FX5-4AD: Normal mode

* FX5-4AD(FX3): FX3 allocation mode

For details on the FX3 allocation mode function, refer to [==~ Page 80 FX3 allocation mode function.

This section describes the case in a normal mode..

Basic setting

Setting procedure
Open "Basic setting" of GX Works3.

1. Starta module parameter.

O [Navigation window] = [Parameter] = [Module Information] => Module model name= [Module Parameter] = [Basic
setting]

1[U1]:FX5-4AD Module Parameter

ing Item List
[Foput the Setting Trem o Sssrch \
o B2 Fem THI CH2 G Chd
= Ramge swrtchmg fumctk The input ranee o The analog input can be set for each channel o
ad@ Bas::e“‘”gt T Input range setting €10 20mA 1o 20ma Tt BlimA §50 Sim
% OD:;;‘:‘:éfQ’:;:?ummn - Operation mode setting function The twooperation mades, * Normal mode* to execute the normal
B A/D conversion enable/disable setting function Operation mode setting Normal made
& AD conversion method = A/D conversionenable /disable setting function Set to enable or disable th of the A/D vake
@) Application setting /D corversion snsble/dissble sstting A/D conwersion A/ conversion A/D conversion | A/ corwersion sr

il Interrupt setting = A/D conversion method Set the A/D conversion control method.
{8y Refrash settings

Average processing setting Sampling proces: Sampling proces: Sampling proces: Sampling processit

Time average/Count average/Moving averags.Primary delay filter con /0 0 0 0
Digital filter sstting 0 digit 0 digit 0 digit 0 digit
Digital filter time fluctustion ranee setting 0 ms 0 us 0 as 0 as

The input rangs of the analog input can be set for sach channel and the input conversion attribute can be changed

< n ¥

Hem List [Frd R [ Check l i Restore the Defaull Settings l

2. Click the item to be changed to enter the setting value.

* Item where a value is selected from the pull-down list

Click [¥] button of the item to be set, and from the pull-down list that appears, select the value.
* Item where a value is entered into the text box

Double-click the item to be set to enter the numeric value.
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Application setting

Setting procedure

Open "Application setting" of GX Works3.

1. Starta module parameter.

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] =

[Application setting]

1[U1]:FX5-4AD Module Parameter

|Ir|pul the Setting Item to Search |

S &2

-y Basic setting

=] b Application setting

il Scaling function

B Shift function

) Digitalclip function

{B Warning autput function (Pracess alarm)
) Warning output function (Rate alarm)
& Input signal error detection function

B Ihput sienal error sutomatic clear enable/disabl
-y Logging function

iy Tterrupt setting

-y Refresh settings

< | I C

-] Input signal error automatic clear enable/disable settine

Input signal errar automatic clear enable/disable setting
- Logeine function

Logging enable/disable setting

Logging data setting

Loegine cyvcle setting value

Loegine cycle unit =etting

Level frigger condition setting

Logeing points after trigger

Trigger data

Trigger setting value

Read interrupt enable/disable sstting

Logeine load points setting value

Ttem GHI GH2 CGH3 CGHY
= Scaling fiarctior GConfigure the settine for the scalne at the conversion.
Scaling enable/disable setting Dizable Dizable Dizable Dizable
Scaling upper limit value 0 1] 0 1]
Graling lower limit value 0 1] 0 1]
= Shift function Gonfigure the setting for the shift function at the conversion.
Conwersion value shift amaunt 0 1] i 1]
-1 Digitalclip function Configure the setting for the digital clippine function at the convers
Digitalclip enable/disable setting Digable Dizable Dizable Dizable
-] Warning output function (Process alarm} Set an alert at the conversion.
Warning output function (Process alarm) Diigable Dizable [Dizable Dizable
Process alarm upper upper limit value 0 1] 0 1]
Process alarm upper lower limit value 0 1] 0 1]
Process alarm lower upper limit value 0 1] 0 1]
Process alarm lower lower limit value 0 1] 0 1]
=] Warning output function (Rate alarm) Setan alert at the conversion.
Warning output function (Rate alarm) Dizable Dizable Disable Dizable
Rate alarm chanee rate selection Digital output value specification
Rate alarm detection cycle satting 0 times 0 times 0 times 0 times
Rate alarm upper limit value 0 1] 0 1]
Rate alarm lomer limit value 0 I} 0 I}
=) Input gignal error detection function Gonfigure the setting for the input sienal at the conversion.
Input sienal error detection setting Digable Dizable Digable Dizable
Input sienal error detection lower limit setting value 50% 50 % 50 % B0%
Input signal error detection upper limit setting value 50% 50 % 50 % B0%

Set to enable or disable to auto clear of input sienal error detectio
Dizable
Configure the setting for the logeing function at the conversion.

Dizable Dizablz Digable Dizablz

Digital operation Digital operation Digital operation Digital operation v
4 ms i ms 4 ms 4 ms

ms ms ms ms

Digable Digable Digable Digable

5000 5000 5000 s000

402 602 802 1002

0 1] 0 1]

Dizable Disable Digable Disable

1000 1000 1000 000

Gontigure the setting for the scaling at the conversion

Ttem List | Find Result

Check l l Restare the Default Settings

2. Click the item to be changed to enter the setting value.

* Item where a value is selected from the pull-down list

Click [¥] button of the item to be set, and from the pull-down list that appears, select the value.

* |ltem where a value is entered into the text box

Double-click the item to be set to enter the numeric value.
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Interrupt setting

Setting procedure

Open "Interrupt setting" of GX Works3.

1. Start a module parameter.

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] = [Interrupt
setting]

|Ir|pul the Setting Item to Search | @
EE % MNo. dition target selllm target channel| factor transactio Interrupt pointer
7 Dizable M ALL channe! Interrupt reizzue
- Basic seltng 2 Dizabie ALL charnel  Tnterrupt reissue
% Q?:::i‘;‘tlo;it::mg 3 Dizable ALL channel Interrupt reissue
@ Refresh settings 4 Dizable ALL channel Interrupt reissue
B Dizable ALL channel Interrupt reizsue
(] Dizable ALL channel Interrupt reizsue
7 Dizable ALL channel Interrupt reizsue
8 Dizable ALL channel Interrupt reizsue
] [Dizable ALL channel Interrupt reizsue
1n [Dizable ALL channel Interrupt reizsue
11 Digable ALL channel Interrupt reissue
12 Dizable ALL channel Interrupt reissue
13 Dizable ALL channel Interrupt reissue
14 Dizable ALL channel Interrupt reizsue
15 Dizable ALL channel Interrupt reizsue
16 Dizable ALL channel Interrupt reizsue

(1) Set an interrupt factor to be detected &
- Dizable
* Error flag
*Warning output flag (Process alarm)
-Warning output flag {Rate alarm)
-Input signal error detection flag
+ &/D conversion completed
*Logeing hald flag
- Loeging read
(2} If buffer memory et in Condition tareet setting iz turned off and on, an interrupt request is izsued to the GPL.

Ttem Ligt | Find Result l Check l l Restore the Default Settines

2. Click the interrupt setting number (No. 1 to 16) to be changed to enter the setting value.

* Item where a value is selected from the pull-down list

Click [¥] button of the item to be set, and from the pull-down list that appears, select the value.
* Item where a value is entered into the text box

Double-click the item to be set to enter the numeric value.
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Refresh setting

Setting procedure

Set the buffer memory area of an analog input module to be refreshed.
This refresh setting eliminates the need for reading/writing data by programming.

1. Starta module parameter.

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] = [Refresh
settings]

|Ir|pul the Setting Item to Search

| @ = Mumber of transfers to intelligent function module
Tareet | Device - |

Humber of transfers to GPU

B Ex Ltem GH1 CGH2 GHI CGHY -
= at the 5ot thmng.
@ Basl.c se.lllng . -=) Transfer to the intelligent function module. .Transfer the buffer me mory data to the specified device.
@ Application setting
i) Interrupt setting = EEEa
Elfly Refresh settings o locdan i
i) Refrech at the set timing. - leveldata 2
-y Refresh Timing o Level data 3
iy Refresh Timing (A0 Level data 4
Level data &
Level data &
- Leveldata 7
- Level data 8
- Level data 9
- Difference corversion trigger

m

- Logeging hold request
- Gonversion value shift amourt
Maximum value reset request
Minimum value reset request
=] Transfer to the CPU. Transfer the buffer me mory data to the specified device.

- Latest error code

- Latest address of errar history

- Latest alarm code

- Latest address of alarm history

- Interrupt factor detection flag 1 -

4 {11} +

ltem Lict | Find Fasult Check ] I Restore the Default Settings
em Lis

2. Double-click the item to be set to enter the device of refresh destination.

1 FX5-4AD
1.7 Parameter Settings 89



90

1.8  Offset/Gain Setting

Using the user range setting requires setting the offset and gain values.

The offset/gain setting can be performed by the following two methods.

+ Settings from the module tool of GX Works3

* Setting from the program

The set offset/gain values are saved in the flash memory of the analog input module.

Setting example

An example of offset/gain setting is shown below.

Input conversion characteristics

[Ex]

When CH1 is set to 0V, offset is set to 0, and when set to 5V, gain is set to 32000

----- -10to +10V
- Offset/gain setting

+32000 -
“‘
Digital
output value 0 ®
-32000 .
-10 -5 0 +5 +10

Analog input voltage (V)

User range Digital output value | Resolution Remarks

-5to+5V -32000 to +32000 156.25 nv (Gain value - Offset value) =5V
As the result of (Gain value - Offset value) is not < 4 V, the calculated
resolution is applied.

Module parameters

The module parameters used for CH1 are as follows. Parameters other than the following are defaults.

Item Set conditions

Input range setting User range

Operation mode setting Normal mode

A/D conversion enable/disable setting A/D conversion enable
1 FX5-4AD
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Settings from the module tool of GX Works3

The following shows the procedure for setting the offset and gain from the module tool of GX Works3. (For CH1)

ESetting procedure

O [Tool] = [Module Tool List]

TR = 1. n "Analog Input”, select "Offset/gain setting" and click
Start the selected module tool. the [OK] button.

Module Series Selection

[iQF Series -

Analog Adapter

B Analog Input

Analog Output
Temperature Control
Multiple Input

Pulse I/0 and Positioning

2. Selectthe target module for the offset/gain setting, and
click the [OK] button.

Module Selection(Offset/Gain Setting) (=34

Module Selection

[ 1u1]:Fxs44D -

[ OK J[ Cancel ]

ke = 3. Click [Yes] button.

. Do you want to switch over from normal setting mode to offset/gain
I L setting mode?

Caution:

- A/D conversion will be cancelled when switching over to offset/gain
setting mode.

- In case of error occurrence at the target module, the error will be
cleared when switching over to offset/gain setting mode.

o

4. Mark the checkbox of the channel (CH1) where offset

Offset/Gain Setti .
St — and gain values are to be set.

Sat offsat{gain setfings.

Object Module 1[ULEFXE4AD Error Code o

5. selectthe voltage and click the [Offset Setting] button.

Offset{Gain Setting

ChSelection  Current [ Voltage Offst Status Gain Status
selection

CHL
[F] cHz
[ cH3

[ cHa Current

Plaase select a target channel and Current | Voltage sslection for the offset/gain stting
and press Offset Sefting or Gain Sefting.

Pressing Close registers to the module.
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6. Input the offset value voltage "0 V" to the terminal of the
target channel (CH1) and click the [Yes] button.

MELSOFT GX Works3

Executes the offset settings.

. l . Please press the Yes button after setting the voltage/current to the
target channel.

7. Check that "Offset Status" has changed to "Changed",
Gl and click [Gain Setting] button.
Set offset{gain settings.

Object Module 1[Utl:PG4AD Error Code

Offset/Gain Setting

ChSelecion  Current/ Vokege  Offset Status Gain Status

selection
] cH1 Vohage Changed Offset Setting
Aoe
[F] cH3 warent
[ cHa Cument

Plazse select a target channel and Current | Voltage sslection for the offsst/gain setting
and press Offset Setting or Gain Setting.
Pressing Close registers to the module.

8. Input the Gain value voltage "5 V" to the terminal of the
target channel (CH1) and click the [Yes] button.

MELSOFT GX Works3

Executes the gain settings.

r ! % Please press the Yes button after setting the voltage/current to the
target channel.

o

9. Check that "Gain Status" has changed to "Changed",
i = and click [Close] button.
Set offset{gain settings.
Object Module 1[UI]:FXS4AD Error Code =

Offset/Gain Setting

Ch Selection Current { Voltage Offset Status Gain Status

selection

[@] cH1 Vohsge Changed Changed Offset Setting

[F] cH3 C

[[] cHa G

Plaase select a target channel and Current { Voltage selaction for the offsst/gain sstting
and press Offsst Sefting or Gain Setting.
Prassing Closs registers to the module.

10. Click [Yes] button.
MELSOFT GX Works3

Do you want to register the offset/gain setting and exit?
! % The mode will be switched over to normal mode from offset/gain
setting mode after ending.

- Click Yes to exit registration.
- Click Mo to exit without registration.

Caution

- The offset/gain setting is not active until the registration is executed.
- The registration cannot be executed in case of error occurrence at the
target module.

- The mode will not be switched over to normal mode when the
offset/gain mode is selected in the operation mode setting.

ves |[  No | [ Cancel
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Point/©

« All channels must satisfy the offset value < gain value.
« If there is a channel that does not satisfy the offset value < gain value, an offset/gain value inversion error

(error code: 1E70) occurs. Settings are not saved.

« Set the offset value and gain value in the user range setting within a range satisfying the following
conditions. Failure to satisfy the conditions may not result in proper A/D conversion.

[Voltage]

Setting range of the offset value and gain value: -10 to +10 V

((Gain value) - (Offset value)) > 2.0 V

[Current]

Setting range of the offset value and gain value: 0 to 20 mA

((Gain value) - (Offset value)) > 6.0 mA
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Setting from the program

The procedure for offset/gain setting from a program is shown below.

ESetting procedure

| Mode transition ‘

'
| Set offset/gain value ‘
'

| Save offset/gain value settings ‘
{
| Mode transition ‘

End

ESTEP 1 Mode transition

Transition from normal mode to offset/gain setting mode.

1. Set"4144H" to 'Mode switching setting' (Un\G296) and "4658H" to 'Mode switching setting' (Un\G297).
2. Turnon 'Operating condition setting request' (Un\G70, b9).

3. Confirm that the 'Operating condition setting completed flag' (Un\G69, b9) is OFF and turn off 'Operating condition
setting request’' (Un\G70, b9).
When the transition to the offset/gain setting mode is completed, the RUN LED flashes.

ESTEP 2 Set offset/gain value
Set the voltage or current input to the pin as an offset/gain value.
« Selection of voltage or current

1. Set voltage (0) to 'CH1 offset/gain setting mode (range specification)' (Un\G4164).
2. Turnon 'Range switching request' (Un\G70, b13).
3.

Check that the 'Range switching completion flag' (Un\G69, b13) is ON, and turn off the 'Range switching request'
(Un\G70, b13).
» Offset setting

4. Input the offset value voltage "0 V" to the CH1 terminal.

5. set'cH1 offset/gain setting mode (offset specification)' (Un\G4132) to set channel (1), and set 'CH1 offset/gain setting
mode (gain specification)' (Un\G4133) to invalid (0).

6. Turn on'Channel change request' (Un\G70, b11).

7. Confirm that 'Channel change completed flag' (Un\G69, b11) is ON, and turn off 'Channel change request' (Un\G70, b11).
+ Gain setting

8. Input the gain value voltage "5 V" to the CH1 terminal.

9. Set'CH1 offset/gain setting mode (offset specification)' (Un\G4132) to invalid (0), and set 'CH1 offset/gain setting mode
(gain specification)' (Un\G4133) to set channel (1).

10. Turn on 'Channel change request' (Un\G70, b11).
11. Confirm that 'Channel change completed flag' (Un\G69, b11) is ON, and turn off 'Channel change request' (Un\G70, b11).

12. Set'CH1 offset/gain setting mode (offset specification)' (Un\G4132) to invalid (0), and set 'CH1 offset/gain setting mode
(gain specification)' (Un\G4133) to invalid (0).
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ESTEP 3 Save offset/gain value settings

Save the set offset/gain values in the flash memory of the module.
1. Turnon'User range write request' (Un\G70, b10).
2. Check that 'Offset/gain setting mode status flag' (Un\G69, b10) is off and turn off 'User range write request' (Un\G70,

b10).
Point

« All channels must satisfy the offset value < gain value.

« If there is a channel that does not satisfy the offset value < gain value, an offset/gain value inversion error
(error code: 1E70) occurs. Settings are not saved.

« Set the offset value and gain value in the user range setting within a range satisfying the following
conditions. Failure to satisfy the conditions may not result in proper A/D conversion.

[Voltage]

Setting range of the offset value and gain value: -10 to +10 V

((Gain value) - (Offset value)) > 2.0 V

[Current]

Setting range of the offset value and gain value: 0 to 20 mA

((Gain value) - (Offset value)) > 6.0 mA

ESTEP 4 Mode transition

Shift from offset/gain setting mode to normal mode.

1.
2.
3.

Set "4658H" to 'Mode switching setting' (Un\G296) and "4144H" to 'Mode switching setting' (Un\G297).

Turn on 'Operating condition setting request' (Un\G70, b9).

Confirm that the 'Operating condition setting completed flag' (Un\G69, b9) is OFF and turn off '‘Operating condition
setting request’ (Un\G70, b9).
When the transition to the normal mode is completed, the RUN LED lights.
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1.9 Programming

This section describes the programming procedure and the basic program of an analog input module.

Programming procedure

Take the following steps to create a program for running an analog input module:
1. Set parameters.

2. Createa program.

System configuration example

BSystem configuration
(1 2)

N =, N 7

(1) CPU module (FX5U CPU module)
(2) Analog input module (FX5-4AD)

1 FX5-4AD
96 1.9 Programming



HEParameter settings

Perform an initial setting in the module parameter of GX Works3. The refresh settings do not need to be changed here.
For details on the parameter settings, refer to [~ Page 86 Parameter Settings.

[Basic setting]

Setting Item List etting Item

|Input the Setting Ttem to Search ‘ @

5 Bz Ttem GH1 GHZ GH3 CGHY
£l Range switcling furrctior e input ranee of the analoe input canbe set for each channeland :
9 Basi setting * bput ranse setting e T A T R [ A T R T A TR T

i@ Range switching function

m Operation mode setting func = Operation mode settine function The two operation modes. “ Normal mode” to execute the normalcol
B A/D conversion ensble/disa * Operation mode setting Hormal mode
B A/D conversion method =1 A/D conversion enable/disable setting function Set to enable or disable the output of the A/D conversion vahe for e

% #Application setting £/D conversion enable/disable setting A/D canversion A/D conversion A/D conversion A/D conversion enab
1y Interrupt setting = A/D conversion method Set the A/D conversion control method.
m Refresh settings Average processing setting Sampling proces: Sampling proces: Sampling proces: Sampling processing
Time averaze/Count average, Moving averase/Primary delay filter constal 0 1] 1] 1]
Digital filter setting 0 dieit 0 dieit 0 dieit 0 dieit
Digital filter time fluctuation range setting UFTE UFTE UFTE UFTE

The input range of the analoe input can be et for each channel and the input conversion attribute can be chaneed. A

4 L 3

Tem List |Fmd Flesu\t‘ I Check l l Restore the Default Settings

[Application setting]

|Input the Setting Ttem to Search ‘ @
5 Bz Ttem GH1 GHZ GH3 CGHY
=) Scaffng fasctior iGonfigure the setting for the scalne at the conversion.
% iss;'\:c:::r‘lnseltmg - Sealing enable/disable setting Enable Enable Enable Enable
@ Sealing function Scaling upper limit value 16000 16000 16000 16000
i Shift function - Scaling lower limit value = 16000 = 16000 = 16000 = 16000
il Dieitalclip function =2 Shift function Gonfigure the setting for the shift function at the conversion.
i Warning output function (Pro ‘- Conversion value shift amount 1] 1] 1] 1]
m ‘Wiarning output function (Ral = Digitalchp function Gonfigure the setting for the digital clippme function at the conversior
m Input signal error detection f Dieitalclip enable/disable setting Digable Digable Dizable Dizable
i ]nput.signal error automatic [ Warning output function (Process alarm} Set analert at the conversion.
@merﬁ'?.lgpgtlrs‘getft:l::mn - Warnine output function (Process alarm) Dizable Dizable Dizable Dizable
ﬂ Refrosh settings - Procesz alarm upper upper limit value 1} 1} 1} 1}
- Procesz alarm upper lower limit walue 1} 1} 1} 1}
- Procesz alarm lower upper limit walue 1} 1} 1} 1}
- Process alarm lower lower limit value 1] 1] 1] 1]
[=] Warning output function (Rate alarm) Setanalert at the conversion.
- Warnine autput function (Rate alarm) Dizable Dizable Dizable Dizable
- Rate alarm chanee rate selection Digital output value specification
- Rate alarm detection cvcle setting 0 timesz 0 timesz 0 timesz 0 timesz
- Rate alarm upper limit value 1} 1} 1} 1}
- Rate alarm lower limit value 1] 1] 1] 1]
= Inpul signal error detection function Gonfigure the setting for the input sienal at the conversion.
Ihput gienal errar detection setting Dizable Dizable Dizable Dizable
. Input sienal errar detection lower limit zetting walue 50 % 50 % B0% B0%
- Input signal error detection upper limit setting value 50 % B0% B0% B0%
(= Input signal error automatic clear enable/disable setting Set to enable or disable to auto clear of input sienal error detection fi
Thput sienal errar automatic clear enable/dizable setting Dizable
Logging function Ganfigure the setting for the logeine function at the conversion.
- Logeing enable/disable setting Dizable Dizable Dizable Dizable
- Loegine data setting Digital operation Digital operation Digital aperation Digital operation walu
- Loegine cwecle zettine value 4 ms 4 ms 4 mz 4 mz
- Loegine cwele unit zetting ms ms ms ms
- Level trigger condition setting Dizable Dizable Dizable Dizable
- Logging points after trigeer ] ] 5000 5000
Trigeer data 402 fil2 402 o2
- Trigeer setting walue 1] 1] 1] 1]
- Read interrupt enable/disable setting Dizable Dizable Dizable Dizable
- Logeing Ioad paoints setting value foon foon 1non 1non
Gonfigure the setting for the scaling at the conversion. -
4 n 3
Tom List |Fmd Resu\t‘ Check l l Restore the Default Settings
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EProgram example

Classification Device Description Device

Module label FX5_4AD_1.bA_D_conversionCompletedFlag_D A/D conversion completed flag UN\G69.E
FX5_4AD_1.bErrorFlag_DI Error flag UN\G69.F
FX5_4AD_1.blnputSignalErrorDetectionSignal_D Input signal error detection signal U1\G69.C
FX5_4AD_1.bModuleREADY_D Module READY U1\G69.0
FX5_4AD_1.bOperatingConditionSettingCompletedFlag_D Operating condition setting completed flag U1N1\G69.9
FX5_4AD_1.stnControl_D[1].uMaxResetReq_D.0 Maximum value reset completed flag UN\G673.0
FX5_4AD_1.stnControl_D[1].uMinResetReq_D.0 Minimum value reset completed flag UN\G674.0
FX5_4AD_1.stnMonitor_D[0].wDigitalOutputValue_D Digital output value UN\G400
FX5_4AD_1.stnMonitor_D[1].uMaxResetCmpFlg_D.0 Maximum value reset completed flag U1\G622.0
FX5_4AD_1.stnMonitor_D[1].uMinResetCmpFig_D.0 Minimum value reset completed flag U1\G623.0
FX5_4AD_1.stnMonitor_D[1].wDigitalOutputValue_D Digital output value UN\G600
FX5_4AD_1.stnMonitor_D[1].wMaxValue_D Maximum value UN1\G604
FX5_4AD_1.stnMonitor_D[1].wMinValue_D Minimum value U1N1\G606
FX5_4AD_1.stnMonitor_D[2].wDigitalOperationValue_D Digital operation value U1N1\G802
FX5_4AD_1.stnMonitor_D[3].wDigitalOutputValue_D Digital output value UN1\G1000
FX5_4AD_1.uA_D_conversionCompletedFlag_D.0 A/D conversion completed flag UN\G42.0
FX5_4AD_1.uA_D_conversionCompletedFlag_D.1 A/D conversion completed flag UN\G42.1
FX5_4AD_1.uA_D_conversionCompletedFlag_D.2 A/D conversion completed flag UN\G42.2
FX5_4AD_1.uA_D_conversionCompletedFlag_D.3 A/D conversion completed flag U1N\G42.3
FX5_4AD_1.ulnputSignalErrorDetectionFlag_D.0 Input signal error detection flag U1\G40.0
FX5_4AD_1.uWarningOutputFlagProcessAlarmLowerLimit_D.1 | Warning output flag (Process alarm lower UNG37.1

limit)
FX5_4AD_1.uWarningOutputFlagProcessAlarmUpperLimit_D.1 | Warning output flag (Process alarm upper U1\G36.1
limit)

FX5_4AD_1.uWarningOutputFlagRateAlarmLowerLimit_D.0 Warning output flag (Rate alarm lower limit) U1\G39.0
FX5_4AD_1.uWarningOutputFlagRateAlarmUpperLimit_D.0 Warning output flag (Rate alarm upper limit) UN\G38.0

Labels to be defined

Define global labels as shown below:

Label Mame Crata Type Clazs Assign (Device Label)

CHI DigOutval Word [Signed] .. |vARGLOEAL - |D11
CH? DigOutyal ‘Word [Signad] .. |vARGLOEAL - |D12
CH3 DigCalcal Word [Signed] .. |vARGLOEAL - |D13
CH4 DigQutyal ‘Ward [Signed] . |VARGLOEBAL - D14
CH? Dighlaxal Word [Signed] .. |vARGLOEAL - |[D15
CH? Drighdin al ‘Word [Signad] .. |vARGLOEAL - |D16
CH?_ProcAlmlpLimit |E|t .. |vwARGLOBAL - |FD
CH2 _ProcAlmLowLimit Eit .. |vARGLOBEAL - |F1
CH1 Rate AlmUpLimit Eit .. |wARGLOEAL - |F2
CH1 Rate AlmLowLimit Eit .. |wARGLOEAL - |F2
CH1 InputSigErr Eit .. |vwARGLOBAL - |F4
DigitOutvalSig Eit .. |vARGLOBEAL - X110
taxddinRe adSi Eit .. |wARGLOEAL - =11
MaxddinRe zetSig Eit .. |wARGLOEAL - 212
ErrRezetSig Eit .. |vwARGLOBAL - 213
ErrQperationEr Eit .. |vARGLOBEAL -
ErrQperationEMO |Bit - |VWARGLOBEAL -
ErrOperationOk Eit .. |wARGLOEAL -
UnitErrFle Eit .. |vwARGLOEAL -
UnitErrCiode Word [Signed] .. |wARGLOBAL -
UnitAlarmCode ‘Word [Signed] o |wARGLOBAL -
ErrSet Eit .. |wARGLOEAL -
Err0utSie Eit .. |vwARGLOEAL - X114
UnitErrRe setSic Elt . |wARGLOEAL - %15
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+ Digital output value readout processing
This program is an example to read and save the digital output values of CH1, CH2, and CH4, and the digital operation value

of CH3.
Dieitoutvaimic 5-380 Tbhe FXE_4AD 1bAD conve FX54AD 1 hOperatineConditi FX5_4A0_1uA D comver
= = duleREADY D rsionCorpletedFlag 0 onBettineCornpletedFlaz D sionGornp letedFlae DO F¥5 44D 1 strManitor D GH1_DigOutVal
() H10 UT¥G69.0 UT¥GE9E U1¥GE69.9 U1¥GE42.0 moy  [0]wDigitalOutputialue D
—t L L it it LI1$GA00 011
Fx5 AAD 1 ud D conver
zionCornp letedFlag D .1 F5 44D 1 strbonitor D GHZ DigOutVal
U1¥G42.1 Mo [1]wDigitalOutputivalue D
i+ U1¥GEE00 D12
FxE_AAD _1us D _conver
sionComp letedFlag D.2 FxE 44D 1 strblonitor D CH3 DigCalcVa
Ul¥caz2 Moy [2]wDigitalOperationiia
it U1$GE02 ahk]
F¥5_4AD 1 us D _conver
sionCompletedFlag D .2 F¥5 44D 1 strMaonitor D GHA DigOutal
VG Moy [3]wDigitaloutputialus D
it LN¥G1000 L4
(156
) END——|

* Maximum/minimum value readout/clear processing

This program is an example to read and reset the maximum value and minimum values of CH2.

Fx5 4AD 1 stnControl_ - Fx5_4AD_1 stnhonitor D FX5_ 4AD 1 .stnMan CH2 Dighinal
Dl1JubirResetReq DO [1]uhMinResetCmpFle B 0 itor D
mov  [1lwMinvalue D
U1¥GET40 U1$GE23.0
Lt It LI1¥GE0S 016
A AF L
; f Fr5_ 48D 1 stnContral
haxhlinResets - - <
mlinheset=iE D[1]uMaxResetReq DO
(87 wio SET
it U1¥GETI.0
|
Fx5_4AD 1 stnControl_
D[ 1] uMinResetReq DO
SET
U1¥GE74.0
s |
FXEAAD 1.etnC  FRE 48D 1.stn
antral D Monitar O Fr5_4AD 1 stnCantral_
[1] uMa)%?gsetR [Wé.uMEi(RSSOet D[1]uMaxResetReq DO
eq D mpFle |
141) UT¥GE6ET3.0 UT¥GE220 et
1 1+ U1¥GE73.0
FXEAAD_1stnC  FXE_4AD 1.5t
ontral D Monitar D FH5 4AD 1 stnContral_
[1] ubdinResetRe [1]ubinResets D[1]uminResetReq D0
aD0 vrpFle D o RET B
73 UT¥GET4D UT$GE230
L it U1¥GET40
e
(205)
ERDr

This program is an example to perform the processing at the time of the issuance of a process alarm upper/lower limit alarm

MasMinResdgig o460 160

=1 U¥GEs0 UT¥GEEE
tht 1t 1t 1

FHEAAD_1bA_ FXE_4AD 1 bOperati
D conversionCo . ngConditionSetting
oduleREADY D mpletedFlaze D CompletedFlae D

U1¥G69.9

Fx5_4AD 1 stnControl_ - Fx5_4AD_1 stnbonitor D
D1l utaxResetReq 00 [1] uMaxResetCmpFlz D .0

U1¥GE73.0 U¥GE22.0

FX5_44D_1 strblon GH2 Drighstafal

itar D
now  [1]whiazvalue D

HF +F

LIT¥GE04 D1s

Process alarm occurrence processing

in CH2.

(o)

(a0}

a1y

FX5_480 1 uiWarninsOutputF lasProcess
AlarmipperLiit D1

U1¥GE36.1

FX5_ 44D 1 uarningOutputFlagProcess
AarmLowerLimit D.1

U1¥GE37.0

CHZ FrocAlmUpLimit
SET
FO
CHZ FrocAmLowLimit
SET
F1
=

EMD
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» Rate alarm occurrence processing
This program is an example to perform the processing at the time of the issuance of a rate alarm upper/lower limit alarm in
CH1.

FX5_ 44D 1 uarningOutputF lazRate CH1_RatedlmlpLimit
AlarmUpperLimit 0.0
© L¥GEEE0 SET
it F2
=
FXE 44D _1uiarningOutputF lagRate CH1 RatedlmbLowLimit
AlarrmbLowerLimit_ D 0
40) L¥GE00 =ET
it Fa
=
(76)
EME-

* Input signal error occurrence processing
This program is an example to make the latest error code appear when an input signal error is detected in CH1, or an error
occurs. After this, the program clears the error flag and the stored error code.

FX5_ 440 1 ulnputSignalErrar
DetectionFlag DO CH1 InputSieErr
o) UT¥G400 SET
F4
FX5_ 440 1 blnputSignalErrar
DetectionZiznal D ErrOperationElN
(200 U1¥GEE2C SET
FxE_ 44D 1 bErrorFlae D
U1¥GERF
M_FX5 44D OperateError 004 _1 { M+FX5-420 OperateError 004 )
1) honitor error and reset FB
ErrOperationEM ErrOperationERC
Eti bEN o bENOE
ErrOperationOk
Fx548D 1
[ } DUT:i sthdadule o bOKE
ErrResetSie UnitErrFlg
®13
Bl bErrResst o bUnitErrE
UnitErrCode
o uUnitErrGode U | 1
UnitAlarmCode
ounitAlarmCods U | 1
obErrBE
o UErrId LI
(232) EME
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1.10 Troubleshooting

This section describes errors that may occur in the use of an analog input module and those troubleshooting.

Troubleshooting with the LEDs

Check the state of the LEDs to narrow down the possible causes of the trouble. This step is the first diagnostics before using

GX Works3.
The analog input module state can be checked with the POWER, RUN, ERROR, and ALM LEDs. The following table shows

the correspondence between the LEDs and the analog input module state.

Name Description
POWER LED Indicates the power supply status.
ON: Power ON

OFF: Power off or module failure

RUN LED Indicates the operating status.
ON: Normal operation

Flashing: Offset/gain setting mode
OFF: Error

ERROR LED Indicates the error status.”!

ON: Minor error

Flashing: Moderate error or major error
OFF: Normal operation

ALM LED Indicates the alarm status.™

ON: Process alarm or rate alarm issued
Flashing: Input signal error

OFF: Normal operation

*1  For details, refer to the following.
=5~ Page 105 List of error codes

*2  For details, refer to the following.
=~ Page 108 List of alarm codes
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Troubleshooting by symptom

When the POWER LED turns off

Check item

Corrective action

Check whether the power is supplied.

Check that power is supplied to the CPU and extension power supply modules.

Check whether the capacities of the CPU module extension power supply

modules are enough.

Calculate the current consumption of the I/O modules, and intelligent function
modules to check that the power supply capacity for the CPU module and
extension power supply module is enough.

Check whether the module is mounted properly.

Check that the extension cable is inserted correctly.

When the RUN LED flashes or turns off

EWhen flashing

Check item

Cause

Corrective action

Check whether the module is in offset/gain setting
mode.

In the GX Works3 module parameter setting, the
CPU module was powered off—on or reset when
the operation mode setting was the offset/gain
setting mode.

In the GX Works3 module parameter setting, set
the operation mode setting to normal and power
off—>on or reset the CPU module.

The value in the mode switching setting has been
changed and the mode has been switched to
offset/gain setting mode.

Review the program that uses the mode switching
setting to check whether the mode has been
switched erroneously.

HEWhen turns off

Check item Corrective action

Check whether the power is supplied. Check that power is supplied to the CPU and extension power supply modules.

Check whether the capacities of the CPU module extension power supply
modules are enough.

Calculate the current consumption of the I/O modules, and intelligent function
modules to check that the power supply capacity for the CPU module and
extension power supply module is enough.

Check whether the module is mounted properly. Check that the extension cable is inserted correctly.

Cases other than the above Reset the CPU module, and check if the RUN LED turns on. If the RUN LED still
remains off, the possible cause is a failure of the module. Please consult your

local Mitsubishi representative.

When the ERROR LED flashes or turns on

EWhen flashing

Check item Action

Power off>on the module.
If the error occurs again, the possible cause is a failure of the module. Please
consult your local Mitsubishi representative.

Check whether a moderate error has occurred.

HEWhen turns on

Check item Action

Check Latest error code and take actions described in the list of error codes.
(== Page 105 List of error codes)

Check whether any error has occurred.
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When the ALM LED turns on or flashes

HEWhen turns on

Check item

Corrective action

Check whether any alert has been issued.

Check Alert output flag (Process alarm upper limit), Alert output flag (Process
alarm lower limit), Alert output flag (Rate alarm upper limit), and Alert output flag
(Rate alarm lower limit).

Take actions described in the list of alarm codes.

=~ Page 108 List of alarm codes

HEWhen flashing

Check item

Corrective action

Check whether any input signal error has occurred.

Check Input signal error detection signal or Input signal error detection flag.
Take actions described in the list of alarm codes.
=~ Page 108 List of alarm codes

When a normal digital output value cannot be read

Check item

Corrective action

Check whether there is any problem with the wiring, such as looseness or
disconnection of analog signal lines.

Identify the faulty area of signal lines by a visual inspection and continuity check.

Check whether the CPU module is in the STOP state.

Change the state of the CPU module to RUN.

Check whether the offset/gain setting in the user range setting is correct.

Check that the offset/gain setting is correct.

If the user range setting is selected, change the input range to the factory default
and check that the A/D conversion is performed.

If the A/D conversion is correct, perform the offset/gain setting.

Check whether the input range setting is correct.

Check the CHO Input range setting monitor with GX Works3. If the input range
setting is incorrect, retry the input range setting.

Check whether A/D conversion disable is set in A/D conversion enable/
disable setting of the channel where a value is to be input.

Check CHO A/D conversion enable/disable setting and set it to A/D conversion
enable using a sequence program or the GX Works3.

Check whether 'Operating condition setting request' (Un\G70, b9) has been
executed.

Turn off>on—off ' 'Operating condition setting request' (Un\G70, b9) and check
that a digital output value is stored in ‘CH1 Digital output value’ (Un\G400) using
GX Works3. If the stored value is correct, check the program.

Check whether the setting value of the time average is correct when the
time average is selected in Averaging process specification.

When the time average is selected for processing, set the time average value in
CHO Time average/Count average/Moving average/Primary delay filter constant
setting so that the value satisfies the following condition:

Time averaging setting value > 4 (times) x Conversion speed x Number of
conversion enabled channels

If the condition above is not satisfied, the digital output value results in 0.

Check whether there is any potential difference between the FG terminal
and the external device ground.

A potential difference may occur between the FG terminal and the external
device ground by a cause such as a long wiring distance, resulting in an
incorrect A/D conversion. Connect the FG terminal and the external device
ground to eliminate the potential difference.

Check whether external devices to be connected at each channel share the
same ground.

If the external device ground is shared across channels, noise can sneak in
between channels, which may cause some error in A/D conversion. Connect the
FG terminal and the external device ground to eliminate the errors.

Check whether the program for reading digital output values has an error.

Check the CHO Digital output values with GX Works3. If the digital output value
is stored without being converted from the analog input value, review and correct
the read program.

Check whether the refresh setting is correct.

If the refresh is set so that the value in CHO Digital output value is transferred to
the device of the CPU module, review and correct the auto refresh setting.

Check whether any input signal error has occurred.

The digital output value and digital operation value are not updated during the
occurrence of an input signal error.

If Input signal error detection flag indicates an input signal error, check the
values in CHO Input signal error detection setting and CHIO Input signal error
detection setting value to examine the validity of the input signal error detection
upper limit value and the input signal error detection lower limit value.

= Page 51 Input signal error detection function

If the values are valid, change the analog input value so that an input signal error
does not occur.

*1  The A/D conversion does not start when 'Operating condition setting request' (Un\G70, b9) is on. After turning off—>on, check that
'Operating condition setting completed flag' (Un\G69, b9) is off, and then make sure to turn on—off.
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When the digital output value does not fall within the range of accuracy

Check item

Corrective action

Check whether any measures have been taken to reduce noise.

To reduce noise, take measures such as the use of shielded cables for
connection.

Check whether no external input has occurred to the conversion disabled
channel.

Do not input anything to the A/D conversion disabled channel from an external
device.

Digital output value varies

Check item

Corrective action

Check whether an A/D conversion method other than sampling processing
is set.

Check the setting of average processing specification from the "Module
parameter setting" screen of GX Works3.

Review the setting of average processing specification and check the state of
variation of CHO Digital output value again.

The A/D conversion completed flag does not turn on

Check item

Corrective action

Check whether all channels are set to be A/D conversion disabled.

Check the A/D conversion enable/disable setting with GX Works3.

If there are only A/D conversion enabled channels, set the A/D conversion
enable/disable setting to "A/D conversion enabled" for one or more channel the
sequence program.

1 FX5-4AD
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List of error codes

If an error occurs during operation, an analog input module stores the error code into 'Latest error code' (Un\GO) of the buffer
memory. In addition, 'Error flag' (Un\G69, b15) turns on. Turning on 'Error clear request' (Un\G70, b15) clears the error code in

'Latest error code' (Un\GO0) and turns off 'Error flag' (Un\G69, b15).

Error codes of an analog input module are classified in minor and moderate errors.

» Minor error: This error is caused by the setting failure of programs and parameters, and after eliminating the error cause,

each function normally executes. (1000H to 1FFFH)

» Moderate error: Hardware failures. The A/D conversion do not continue. (3000H to 3FFFH)

The following table lists the error codes that may be stored.

O: This symbol indicates the number of the channel where an error has occurred. It represents one of numerical values 0 to 3,
which correspond to CH1 to CH4.
(CH1: 0, CH2: 1, CH3: 2, CH4: 3)
A\ For what this symbol indicates, refer to Description and cause of error.

Error code Error name Description and cause Corrective action
0000H — There is no error. —
1080H Number of writes to offset/ The number of the offset/gain settings has Any further setting of offset/gain values may not be
gain settings reach limit error | exceeded the guaranteed maximum number. reflected correctly.
180AH Interrupt factor transaction Avalue other than 0 to 1 is set in Interrupt factor | Set 0 or 1 in Interrupt factor transaction setting [n].
setting range error transaction setting [n].
A indicates the interrupt setting related in the
error as below:
0: Setting 1 to F: Setting 16
181AH Condition target setting range | A value other than 0 to 7 is set in Condition Set a value of 0 to 7 in Condition target setting [n].
error target setting [n].
A indicates the interrupt setting related in the
error as below:
0: Setting 1 to F: Setting 16
182AH Condition target channel A value other than 0 to 4 is set in Condition Set a value of 0 to 4 in Condition target channel
setting range error target channel setting [n]. setting [n].
A indicates the interrupt setting related in the
error as below:
0: Setting 1 to F: Setting 16
1861H Offset/gain setting The setting value has been continuously written | For the offset/gain setting, write the setting value
continuous write occurrence | to the flash memory 26 times or more in the only once per setting.
error offset/gain setting.
1900H Range setting range error Avalue out of the range is set in CHO Range Set CHO Range setting to the value within the range
setting. again.
1910H Averaging process A value other than 0 to 5 is set in CHO Average | Set a value of 0 to 5 in CHO Average processing
specification setting range processing specification. specification again.
error
19200H Time average setting range When Time average is selected in CHO Set a value of 2 to 5000 in CHO Time average/
error Averaging process specification, a value other Count average/Moving average/Primary delay filter
than 2 to 5000 is set in CHO Time average/ constant setting.
Count average/Moving average/Primary delay
filter constant setting.
19300H Count average setting range | When the count average is selected in CHO Set a value of 4 to 62500 in CHO Time average/
error Averaging process specification, a value other Count average/Moving average/Primary delay filter
than 4 to 62500 is set in CHO Time average/ constant setting.
Count average/Moving average/Primary delay
filter constant setting.
1940H Moving average setting When the moving average is selected in CHO Set a value of 2 to 1000 in CHO Time average/
range error Averaging process specification, a value other Count average/Moving average/Primary delay filter
than 2 to 1000 is set in CHO Time average/ constant setting.
Count average/Moving average/Primary delay
filter constant setting.
19500H Primary delay filter constant When Primary delay filter is selected in CHO Set a value of 1 to 500 in CHO Time average/Count

setting range error

Averaging process specification, a value other
than 1 to 500 is set in CHO Time average/
Count average/Moving average/Primary delay
filter constant setting.

average/Moving average/Primary delay filter
constant setting.
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Error code Error name Description and cause Corrective action
19D0OH Digital filter setting range When the digital filter is set in CHO Averaging Set a value of 1 to 1600 in CHO Digital filter setting.
error processing specification, a value other than 1 to
1600 is set in CHO Digital filter setting.
19EO0H Digital filter fluctuation width When the digital filter is set in CHO Averaging For the CHO Digital filter fluctuation width setting,
setting range error processing specification, CHO Digital filter set a value of 80 to 200000 that equals to or larger
fluctuation width setting is set to a value other than “Number of A/D conversion enabled channels x
than 80 to 200000 or a value below “Number of | Conversion speed (us)”
A/D conversion enabled channels x Conversion
speed (us)”.
1A00O0H Scaling enable/disable A value other than 0 and 1 is set in CHO Set 0 or 1 in CHO Scaling enable/disable setting.
setting range error Scaling enable/disable setting.
1A20H Scaling upper/lower limit CHO Scaling upper limit value and CHO Set CHO Scaling upper limit value and CHO Scaling
value setting error Scaling lower limit value are set as the scaling lower limit value as the scaling upper limit value #
upper limit value = the scaling lower limit value. | the scaling lower limit value.
1A50H Digital clipping enable/ A value other than 0 and 1 is set in CHO Digital | Set CHO Digital clipping enable/disable setting to 0
disable setting range error clipping enable/disable setting. or1.
1B0OH Alert output setting (Process | A value other than 0 and 1 is set in CHO Alert Set 0 or 1 in CHO Alert output setting (Process
alarm) range error output setting (Process alarm). alarm).
1BAOH Process alarm upper lower The values not satisfying the following condition | Set CHO Process alarm upper upper limit value to
limit value setting range error | are setin CHO Process alarm upper upper limit | CHO Process alarm lower lower limit value so that
value to CHO Process alarm lower lower limit the values satisfy the following condition:
value: Upper upper limit value > Upper lower limit value >
Upper upper limit value > Upper lower limit Lower upper limit value > Lower lower limit value
value > Lower upper limit value > Lower lower
limit value
Aindicates that the set values are as follows:
1: Process alarm lower lower limit value >
Process alarm lower upper limit value
2: Process alarm lower upper limit value >
Process alarm upper lower limit value
3: Process alarm upper lower limit value >
Process alarm upper upper limit value
1B8OH Alert output setting (Rate A value other than 0 and 1 is set in CHO Alert Set 0 or 1 in CHO Alert output setting (Rate alarm).
alarm) range error output setting (Rate alarm).
1B90O0H Rate alarm alert detection A value other than 1 to 32000 is set in CHO Set a value of 1 to 32000 in CHO Rate alarm alert
cycle setting range error Rate alarm alert detection cycle setting. detection cycle setting.
1BAOH Rate alarm upper/lower limit | CHO Rate alarm upper limit value and CHO Set CHO Rate alarm upper limit value and CHO
setting value inversion error Rate alarm lower limit value are set as Lower Rate alarm lower limit value as Lower limit value <
limit value > Upper limit value. Upper limit value again.
1CoOH Input signal error detection A value other than 0 to 4 is set in CHO Input Set CHO Input signal error detection setting value to
setting range error signal error detection setting. 0to 4.
1C10H Input signal error detection A value other than 0 to 250 is set in CHO Input | Set CHO Input signal error detection setting value to
setting value range error signal error detection setting. 0 to 250.
1CeOH Disconnection detection CHO Input signal error detection setting is setin | For channels for simple disconnection detection
enabled range setting range | Simple disconnection detection, and the Input using the input signal error detection function, set
error range is set in other than the following: Input range setting to either of the following again.
* 4to 20 mA *4t020 mA
*1to5V *1to5V
1DoOH Logging enable/disable A value other than 0 and 1 is set in CHO Set 0 or 1in CHO Logging enable/disable setting.
setting range error Logging enable/disable setting.
1D10H Logging cycle setting value A value out of the range is set in CHO Logging | Set the value(s) within the range in one or both of
range error cycle setting value and/or CHO Logging cycle CHO Logging cycle setting value and CHO Logging
unit setting. cycle unit setting.
1D20H Logging cycle setting disable | CHO Logging cycle setting value and CHO Set CHO Logging cycle setting value and CHO
error Logging cycle unit setting are set so that the set | Logging cycle unit setting so that the logging cycle is
logging cycle falls below the conversion cycle. the conversion cycle of the object to be logged or
more.
1D30H Logging data setting range A value other than 0 and 1 is set in CHO Set 0 or 1 in CHO Logging data setting.
error Logging data setting.
1D400H Post-trigger logging points Avalue other than 1 to 10000 is set in CHO Set a value of 1 to 10000 in CHO Post-trigger
setting range error Post-trigger logging points. logging points.
1D50O0H Level trigger condition setting | A value other than O to 3 is set in CHO Level Set a value of 0 to 3 in CHO Level trigger condition
range error trigger condition setting. setting.
1 FX5-4AD
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Error code

Error name

Description and cause

Corrective action

1D60OH Trigger data setting range A value other than 0 to 9999 is set in CHO Set a value of 0 to 9999 in CHO Trigger data.
error Trigger data.
1D8OH Logging loading enable/ A value other than 0 and 1 is set in CHO Set CHO Logging loading enable/disable setting to 0
disable setting range error Logging loading enable/disable setting. or1.
1D90O0H Logging load points setting A value other than 10 to 10000 is set in CHO Set CHO Logging load points setting value from the
value range error Logging load points setting value. range between 10 to 10000.
1E50H Offset/gain setting channel In the offset/gain setting, "1: Setting channel" is | Correctly set CHO Offset/gain setting mode (offset
specification error set for both CHO Offset/gain setting mode specification) and CHO Offset/gain setting mode
(offset specification) and CHO Offset/gain (gain specification).
setting mode (gain specification), or "0: Disable”
is set.
1E51H User range data invalid (CH An invalid value is set in the offset/gain setting. | Perform the offset/gain setting again for all channels
identification disabled) The number of the channel in which this error where the user range is set.
occurs cannot be identified. If the error occurs again, the possible cause is a
failure of the module. Please consult your local
Mitsubishi representative.
1E60H User range data invalid (CH An invalid value is set in CHO Offset/gain Perform the offset/gain setting again for the
identification enabled, the setting. channels where the error has occurred.
range setting of the CH If the error occurs again, the possible cause is a
where the error occurred is failure of the module. Please consult your local
User range) Mitsubishi representative.
1E70H Offset/gain value inversion The offset value and gain value to be saved in Perform the offset/gain setting again so that the
error the flash memory are as follows: following condition is satisfied:
Offset value > Gain value Offset value < Gain value
1E80OH Offset/gain setting channel Avalue other than 0 and 1 is set in CHO Offset/ | Set CHIO Offset/gain setting mode (offset
range error gain setting mode (offset specification) and specification) and CHO Offset/gain setting mode
CHO Offset/gain setting mode (gain (gain specification) to 0 or 1.
specification).
1FOOH Hardware failure (minor) A hardware failure (minor) has occurred in the The module may be affected by noise. Review and
module. adjust the cable wiring and the installation
environment of the programmable controllers. After
the adjustment, turn off>on—off Error clear request
(Un\G70, b15) to eliminate this error and resume the
conversion.
If the error occurs again, the possible cause is a
failure of the module. Please consult your local
Mitsubishi representative.
1FO8H Module power supply error The 24 V DC power supply is not normally Check whether the configuration is designed to
supplied to the analog input module. exceed the 24 V DC power capacity of the CPU or
extension power supply module. If the error occurs
again even after the check, the possible cause is a
failure of the module. Please consult your local
Mitsubishi representative.
3001H Hardware failure (moderate) | A hardware failure (moderate) has occurred in Power off»>on the module. If the error occurs again,
the analog input module. the possible cause is a failure of the module. Please
consult your local Mitsubishi representative.
3030H Flash memory error The data in the flash memory is abnormal. Check the digital output values. If the values are

abnormal, please consult your local Mitsubishi
representative.

1 FX5-4AD
1.10 Troubleshooting

107



List of alarm codes

If an alarm occurs during operation, the analog input module stores the alarm code into 'Latest alarm code' (Un\G2) of the

buffer memory. Turning on Error clear request (Un\G70, b15) clears the alarm code in 'Latest alarm code' (Un\G2).

The following table lists the alarm codes that may be stored.

O: This symbol indicates the number of the channel where an alarm has occurred. It represents one of numerical values 0 to
3, which correspond to CH1 to CH4.
(CH1: 0, CH2: 1, CH3: 2, CH4: 3)

Alarm code Alarm name Description and cause Corrective action
08oOH Process alarm (upper limit) The process alarm (upper limit) has occurred in | Adjust CHO Digital operation value to fall within the
cHO. range. As a result, the corresponding bit of Warning
0810H Process alarm (lower limit) The process alarm (lower limit) has occurred in output flag (Process alarm upper limit) and/or
CHO Warning output flag (Process alarm lower limit), and
Alarm output signal (Un\G69, b8) turn off
automatically.
0820H Rate alarm (upper limit) The rate alarm (upper limit) has occurred in Adjust the change rate in CHO Digital output value
cHO. to fall within the range. As a result, the
0830H Rate alarm (lower limit) The rate alarm (lower limit) has occurred in corresponding bit of Warning output flag (Rate alarm
CHO upper limit) or Warning output flag (Rate alarm lower
limit), and Alarm output signal (Un\G69, b8) turn off
automatically.
09000H Input signal error detection An input signal error (upper limit) has been Adjust the analog input value to fall within the range,
(upper limit) detected in CHO. and then turn off>on—off Error clear request
0910H Input signal error detection An input signal error (lower limit) has been (Un\G?O, b15).As a res‘uIt, the correspondi-ng bit of
(lower limit) detected in CHO. Input signal error detection flag and Input signal
error detection signal turn off.
0920H Input signal error detection An input signal error (simple disconnection) has
(simple disconnection) been detected in CHO.
1 FX5-4AD
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APPENDIX

Appendix 1 External Dimensions
This chapter describes the external dimensions of the analog input module.

FX5-4AD ,f\
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POWER®
o
ERRORO
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80 (mounting hole pitch)
90

40 19.2 83

(Unit: mm)

APPX
Appendix 1 External Dimensions 1 09



Appendix 2 Standards

Certification of UL, cUL standards

The FX5-4AD supports UL (UL, cUL) standards.
UL, cUL file number: E95239
For models that support UL standards, please consult your local Mitsubishi representative.

Compliance with EU Directive (CE marking)

This note does not guarantee that an entire machine produced in accordance with the contents of this note will comply with
the following standards.

Compliance to EMC directive and LVD directive of the entire mechanical module should be checked by the user/
manufacturer. For more details please contact to the local Mitsubishi Electric sales site.

Requirement for compliance with EMC Directive

The following products have shown compliance through direct testing (of the identified standards below) and design analysis
(through the creation of a technical construction file) to the European Directive for Electromagnetic Compatibility (2014/30/
EU) when used as directed by the appropriate documentation.

Attention

This product is designed for use in industrial applications.

Product compatibility

Type: Programmable controller (open type equipment)
Models: FX5 manufactured

from February 1st, 2018 | FX5-4AD

Electromagnetic compatibility (EMC) directive Remarks

EN61131-2:2007 Programmable controllers Compliance with all relevant aspects of the standard.
- Equipment requirements and tests EMI

 Radiated emission

« Conducted emission

EMS

+ Radiated electromagnetic field
« Fast transient burst

« Electrostatic discharge

* High-energy surge

« Voltage drops and interruptions
« Conducted RF

» Power frequency magnetic field

Caution for compliance with EU Directive

Caution for when the FX5-4AD is used

When the FX5-4AD is used, attach a ferrite core to the power supply of the CPU module.

Make 2 turns around the ferrite core and attach within approximately 200 mm from the terminal block and connectors of the
power cable. Also, attach a ferrite core to the input/output cable pulled out to the outside of the control panel. Attach the ferrite
core before the cable is pulled out to the outside of the control panel. (Ferrite core used in Mitsubishi Electric's test:
E04SR401938 manufactured by SEIWA ELECTRIC MFG. CO., LTD.)
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Point/©

If accuracy in measuring and control is required when using in an environment exposed to electrical stress,

such as an EMS test, implementing the following details is recommended.

For users of proprietary cables (dedicated for sensors or actuators), these users should follow those

manufacturers' installation requirements.

Mitsubishi Electric recommends that shielded cables be used. If no other EMC protection is provided, users

may experience temporary loss of accuracy between +10%/-10% in very heavy industrial areas.

However, Mitsubishi Electric suggests that if adequate EMC precautions are followed with general good EMC

practice for the user's complete control system, users should expect normal errors as specified in this manual.

« Sensitive analog cables should not be laid in the same trunking or cable conduit as high voltage cabling.
Where possible, users should run analog cables separately.

» Good cable shielding should be used. When terminating the shield at Earth - ensure that both sides of the
cable must be grounded.

* When reading analog values, EMC induced errors can be smoothed out by averaging the readings. This
can be achieved either through functions on the analog devices or through a user's program.

Compliance with UKCA marking

The requirements for compliance with UKCA marking are the same as that with EU directive (CE marking).
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Appendix 3 Module Label

The functions of the analog input module can be set by using module labels.

Module label

The module label name is defined with the following structure:
"Module name"_"Module number".b"Label name"_D

[Ex]

FX5_4AD_1.bModuleREADY_D

EModule name
The character string of a module model name is given.

EModule number
A number starting from 1 is added to identify modules that have the same module name.

HLabel name
The label identifier unique to a module is given.

m_D

This string indicates that the module label is for the direct access.

Module labels of buffer memory areas

The module label name of a buffer memory area is defined with the following structure:
"Module name"_"Module number"."Data type"_D["(Channel)"]."Data format" "Label name"_D

[Ex]

FX5_4AD_1.stnMonitor_D[0].wDigitalOutputValue_D

EModule name
The character string of a module model name is given.

EModule number
A number starting from 1 is added to identify modules that have the same module name.

EData type
The data type to sort a buffer memory area is given. Each data type is as follows:
Data type Description
stnMonitor Monitor
stnControl Control
stnSetting Setting
EChannel

The channel number corresponding to a module label is given. A numerical value of 0 to 3 is used to correspond to CH1 to 4.
(CH1: 0, CH2: 1, CH3: 2, CH4: 3)

EData format
The string that represents the data size of a buffer memory area is given. Each data type is as follows:

Data format Description

b Bit

u Word [Unsigned]/Bit string [16-bit]
w Word [Signed]

HLabel name
The label identifier unique to a module is given.

mD
This string indicates that the module label is for the direct access. Values that are read from or written to the module label is
reflected in the module instantly.
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Appendix 4 Buffer Memory Areas

List of buffer memory areas

This section contains the list of buffer memory addresses of the analog input module. For details on the buffer memory, refer

to the following.
[=5~ Page 125 Details of buffer memory addresses
The buffer memory areas of the analog input module are classified into the data types described below.

Data type Description
Setting data Description The data to be customized to suit the connected devices and the purpose of the system.
Read and write Read and write is possible.
attributes
Setting procedure Use GX Works3 or a program to set the data.
Setting timing After a change of value, turning off>on—off 'Operating condition setting request' (Un\G70, b9)
allows the setting value to take effect.
Control data Description The data used for controlling the analog input module.
Read and write Read and write is possible.
attributes
Setting procedure Use GX Works3 or a program to set the data.
Setting timing As soon as the values are changed, the set values become effective.
Monitor data Description The data used for checking the status of the analog input module.
Read and write Only read is possible and write is not possible.
attributes
Setting procedure —
Setting timing —

Pointp

Do not write data to the system areas and areas whose data types are monitor in the buffer memory. Writing
data into these areas can cause the malfunction of the module.

In the normal mode
O: With refresh setting, X: Without refresh setting

HUNn\GO to Un\G399

Address Address Name Default value Data type Auto refresh
(decimal) (hexadecimal)

0 OH Latest error code 0 Monitor O
1 1H Latest address of error history 0 Monitor O
2 2H Latest alarm code 0 Monitor @)
3 3H Latest address of alarm history 0 Monitor O
4t019 4H to 13H Interrupt factor detection flag [n]'1 0 Monitor O
20to 29 14H to 1DH System area — — —
30 1EH Module Information 6140H Monitor X
31 1FH Firmware version 2 Monitor X
32to 35 20H to 23H System area — — —
36 24H Warning output flag (Process alarm upper limit) 0000H Monitor O
37 25H Warning output flag (Process alarm lower limit) 0000H Monitor O
38 26H Warning output flag (Rate alarm upper limit) 0000H Monitor O
39 27H Warning output flag (Rate alarm lower limit) 0000H Monitor O
40 28H Input signal error detection flag 0000H Monitor O
41 29H System area 0000H — —
42 2AH A/D conversion completed flag 0000H Monitor O
43 to 59 2BH to 3BH System area — — —
60 3CH Operation mode monitor 0 Monitor X
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Address Address Name Default value Data type Auto refresh
(decimal) (hexadecimal)
61 to 68 3DH to 44H System area — — —
69 45H Input signals 0 Monitor X
70 46H Output signals 0 Control X
71 to 89 47H to 59H System area — — —
90 5AH Level data O 0 Control O
91 5BH Level data 1 0 Control @)
92 5CH Level data 2 0 Control @)
93 5DH Level data 3 0 Control O
94 5EH Level data 4 0 Control O
95 5FH Level data 5 0 Control @)
96 60H Level data 6 0 Control @)
97 61H Level data 7 0 Control O
98 62H Level data 8 0 Control O
99 63H Level data 9 0 Control @)
100 to 123 64H to 7BH System area — — —
124 t0 139 7CH to 8BH Interrupt factor mask [n]"! 0 Control X
140 to 155 8CH to 9BH System area — — —
156 to 171 9CH to ABH Interrupt factor reset request [n]*1 0 Control X
172 to 199 ACH to C7H System area — — —
200 to 215 C8H to D7H Interrupt factor transaction setting [n]*1 0 Setting X
216 to 231 D8H to E7H System area — — —
232 to 247 E8H to F7H Condition target setting [n]"! 0 Setting X
248 to 263 F8H to 107H System area — — —
264 to 279 108H to 117H Condition target channel setting [n]'1 0 Setting X
280 to 295 118H to 127H System area — — —
296, 297 128H, 129H Mode switching setting 0 Setting X
298 12AH System area — — —
299 12BH Rate alarm change rate selection 1 Setting X
300 to 303 12CH to 12FH System area — — —
304 130H Input signal error detect automatic clear enable/ 1 Setting X
disable setting
305 131H Offset/gain initialization enable code 0 Setting X
306 to 399 132H to 18FH System area — — —
*1 [n]in the table indicates an interrupt setting number. (n = 1 to 16)
*2 The firmware version of the analog input module is stored. For Ver. 1.000, 1000 is stored.
EUN\G400 to Un\G3599
Address: decimal (hexadecimal) Name Default | Data Auto
CH1 CH2 CH3 CH4 value type refresh
400 (190H) 600 (258H) 800 (320H) 1000 (3E8H) CHO Digital output value “ Monitor | O
401 (191H) 601 (259H) 801 (321H) 1001 (3E9H) System area — — —
402 (192H) 602 (25AH) 802 (322H) 1002 (3EAH) CHO Digital operation value *1 Monitor | O
403 (193H) 603 (25BH) 803 (323H) 1003 (3EBH) System area — — —
404 (194H) 604 (25CH) 804 (324H) 1004 (3ECH) CHO Maximum value 0 Monitor | O
405 (195H) 605 (25DH) 805 (325H) 1005 (3EDH) System area — — —
406 (196H) 606 (25EH) 806 (326H) 1006 (3EEH) CHO Minimum value 0 Monitor | O
407 (197H) 607 (25FH) 807 (327H) 1007 (3EFH) System area — — —
408 (198H) 608 (260H) 808 (328H) 1008 (3FOH) CHO Difference conversion state 0 Monitor | O
flag
409 (199H) 609 (261H) 809 (329H) 1009 (3F1H) CHO Logging hold flag 0 Monitor | O
410 (19AH) 610 (262H) 810 (32AH) 1010 (3F2H) System area — — —
411 (19BH) 611 (263H) 811 (32BH) 1011 (3F3H) CHO Digital filter conversion cycle 0 Monitor X
monitor
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Address: decimal (hexadecimal) Name Default | Data Auto

CH1 CH2 CH3 CH4 value type refresh

412 to 419 612 to 619 812 to 819 1012 to 1019 System area — — —

(19CH to 1A3H) (264H to 26BH) (32CH to 333H) (3F4H to 3FBH)

420 (1A4H) 620 (26CH) 820 (334H) 1020 (3FCH) CHO A/D conversion status 0 Monitor X

421 (1A5H) 621 (26DH) 821 (335H) 1021 (3FDH) System area — — —

422 (1A6H) 622 (26EH) 822 (336H) 1022 (3FEH) CHO Maximum value reset 0 Monitor | O
completed flag

423 (1A7H) 623 (26FH) 823 (337H) 1023 (3FFH) CHO Minimum value reset 0 Monitor | O
completed flag

424 to 429 624 to 629 824 to 829 1024 to 1029 System area — — —

(1A8H to 1ADH) (270H to 275H) (338H to 33DH) (400H to 405H)

430 (1AEH) 630 (276H) 830 (33EH) 1030 (406H) CHO Range setting monitor 0003H Monitor | X

431 (1AFH) 631 (277H) 831 (33FH) 1031 (407H) System area — — —

432 (1BOH) 632 (278H) 832 (340H) 1032 (408H) CHO Difference conversion 0 Monitor X
standard value

433 (1B1H) 633 (279H) 833 (341H) 1033 (409H) System area — — —

434 (1B2H) 634 (27AH) 834 (342H) 1034 (40AH) CHO Head pointer 0 Monitor | X

435 (1B3H) 635 (27BH) 835 (343H) 1035 (40BH) CHO Latest pointer 0 Monitor | X

436 (1B4H) 636 (27CH) 836 (344H) 1036 (40CH) CHO Number of logging data 0 Monitor | X

437 (1B5H) 637 (27DH) 837 (345H) 1037 (40DH) CHO Trigger pointer 0 Monitor | X

438 (1B6H) 638 (27EH) 838 (346H) 1038 (40EH) CHO Current logging read pointer -1 Monitor X

439 (1B7H) 639 (27FH) 839 (347H) 1039 (40FH) CHO Previous logging read pointer | -1 Monitor X

440 (1B8H) 640 (280H) 840 (348H) 1040 (410H) CHO Logging read points monitor 0 Monitor X
value

441 (1B9H) 641 (281H) 841 (349H) 1041 (411H) CHO Logging cycle monitor value 0 Monitor | X
(s)

442 (1BAH) 642 (282H) 842 (34AH) 1042 (412H) CHO Logging cycle monitor value 0 Monitor | X
(ms)

443 (1BBH) 643 (283H) 843 (34BH) 1043 (413H) CHO Logging cycle monitor value 0 Monitor | X
(us)

444 (1BCH) 644 (284H) 844 (34CH) 1044 (414H) CHO Trigger generation time (First/ | 0 Monitor X
Last two digits of the year)

445 (1BDH) 645 (285H) 845 (34DH) 1045 (415H) CHO Trigger generation time 0 Monitor X
(Month/Day)

446 (1BEH) 646 (286H) 846 (34EH) 1046 (416H) CHO Trigger generation time (Hour/ | 0 Monitor X
Minute)

447 (1BFH) 647 (287H) 847 (34FH) 1047 (417H) CHO Trigger generation time 0 Monitor X
(Second/Day of the week)

448 (1COH) 648 (288H) 848 (350H) 1048 (418H) CHO Trigger generation time 0 Monitor X
(Millisecond)

449 to 469 649 to 669 849 to 869 1049 to 1069 System area — — —

(1C1H to 1D5H) (289H to 29DH) (351H to 365H) (419H to 42DH)

470 (1D6H) 670 (29EH) 870 (366H) 1070 (42EH) CHO Difference conversion trigger 0 Control O

471 (1D7H) 671 (29FH) 871 (367H) 1071 (42FH) CHO Logging hold request 0 Control O

472 (1D8H) 672 (2A0H) 872 (368H) 1072 (430H) CHO Conversion value shift amount | 0 Control O

473 (1D9H) 673 (2A1H) 873 (369H) 1073 (431H) CHO Maximum value reset request | 0 Control O

474 (1DAH) 674 (2A2H) 874 (36AH) 1074 (432H) CHO Minimum value reset request 0 Control @)

475 to 499 675 to 699 875 to 899 1075 to 1099 System area — — —

(1DBH to 1F3H) | (2A3H to 2BBH) | (36BH to 383H) (433H to 44BH)

500 (1F4H) 700 (2BCH) 900 (384H) 1100 (44CH) CHO A/D conversion enable/disable | 0 Setting X
setting

501 (1F5H) 701 (2BDH) 901 (385H) 1101 (44DH) CHO Averaging process 0 Setting X
specification

502 (1F6H) 702 (2BEH) 902 (386H) 1102 (44EH) CHO Time average/Count average/ | 0 Setting X
Moving average/Primary delay filter
constant setting

503 (1F7H) 703 (2BFH) 903 (387H) 1103 (44FH) System area — — —

504 (1F8H) 704 (2COH) 904 (388H) 1104 (450H) CHO Scaling enable/disable setting | 1 Setting X
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Address: decimal (hexadecimal) Name Default | Data Auto

CH1 CH2 CH3 CH4 value type refresh

505 (1F9H) 705 (2C1H) 905 (389H) 1105 (451H) System area — — —

506 (1FAH) 706 (2C2H) 906 (38AH) 1106 (452H) CHO Scaling upper limit value (L) 0 Setting X

507 (1FBH) 707 (2C3H) 907 (38BH) 1107 (453H) CHO Scaling upper limit value (H)

508 (1FCH) 708 (2C4H) 908 (38CH) 1108 (454H) CHO Scaling lower limit value (L) 0 Setting X

509 (1FDH) 709 (2C5H) 909 (38DH) 1109 (455H) CHO Scaling lower limit value (H)

510 (1FEH) 710 (2C6H) 910 (38EH) 1110 (456H) CHO Digital clipping enable/disable | 1 Setting X
setting

511 (1FFH) 711 (2C7H) 911 (38FH) 1111 (457H) System area — — —

512 (200H) 712 (2C8H) 912 (390H) 1112 (458H) CHO Alert output setting (Process 1 Setting X
alarm)

513 (201H) 713 (2C9H) 913 (391H) 1113 (459H) CHO Alert output setting (Rate 1 Setting X
alarm)

514 (202H) 714 (2CAH) 914 (392H) 1114 (45AH) CHO Process alarm upper upper 0 Setting X
limit value

515 (203H) 715 (2CBH) 915 (393H) 1115 (45BH) System area — — —

516 (204H) 716 (2CCH) 916 (394H) 1116 (45CH) CHO Process alarm upper lower 0 Setting X
limit value

517 (205H) 717 (2CDH) 917 (395H) 1117 (45DH) System area — — —

518 (206H) 718 (2CEH) 918 (396H) 1118 (45EH) CHO Process alarm lower upper 0 Setting X
limit value

519 (207H) 719 (2CFH) 919 (397H) 1119 (45FH) System area — — —

520 (208H) 720 (2DOH) 920 (398H) 1120 (460H) CHO Process alarm lower lower limit | 0 Setting X
value

521 (209H) 721 (2D1H) 921 (399H) 1121 (461H) System area — — —

522 (20AH) 722 (2D2H) 922 (39AH) 1122 (462H) CHO Rate alarm alert detection 0 Setting X
cycle setting

523 (20BH) 723 (2D3H) 923 (39BH) 1123 (463H) System area — — —

524 (20CH) 724 (2D4H) 924 (39CH) 1124 (464H) CHO Rate alarm upper limit value 0 Setting X

525 (20DH) 725 (2D5H) 925 (39DH) 1125 (465H) System area — — —

526 (20EH) 726 (2D6H) 926 (39EH) 1126 (466H) CHO Rate alarm lower limit value 0 Setting X

527 (20FH) 727 (2D7H) 927 (39FH) 1127 (467H) System area — — —

528 (210H) 728 (2D8H) 928 (3A0H) 1128 (468H) CHO Input signal error detection 0 Setting X
setting

529 (211H) 729 (2D9H) 929 (3A1H) 1129 (469H) CHO Input signal error detection 50 Setting X
lower limit setting value

530 (212H) 730 (2DAH) 930 (3A2H) 1130 (46AH) CHO Input signal error detection 50 Setting X
upper limit setting value

531 to 534 731to 734 931 to 934 1131 to 1134 System area — — —

(213H to 216H) (2DBH to 2DEH) (3A3H to 3A6H) (46BH to 46EH)

535 (217H) 735 (2DFH) 935 (3A7H) 1135 (46FH) CHO Logging enable/disable setting | 1 Setting X

536 (218H) 736 (2EOH) 936 (3A8H) 1136 (470H) CHO Logging data setting 1 Setting X

537 (219H) 737 (2E1H) 937 (3A9H) 1137 (471H) CHO Logging cycle setting value 4 Setting X

538 (21AH) 738 (2E2H) 938 (3AAH) 1138 (472H) CHO Logging cycle unit setting 1 Setting X

539 (21BH) 739 (2E3H) 939 (3ABH) 1139 (473H) CHO Post-trigger logging points 5000 Setting X

540 (21CH) 740 (2E4H) 940 (3ACH) 1140 (474H) CHO Level trigger condition setting | 0 Setting X

541 (21DH) 741 (2E5H) 941 (3ADH) 1141 (475H) CHO Trigger data 2 Setting X

542 (21EH) 742 (2E6H) 942 (3AEH) 1142 (476H) CHO Trigger setting value 0 Setting X

543 (21FH) 743 (2E7H) 943 (3AFH) 1143 (477H) System area — — —

544 (220H) 744 (2E8H) 944 (3BOH) 1144 (478H) CHO Logging loading enable/ 1 Setting X
disable setting

545 (221H) 745 (2E9H) 945 (3B1H) 1145 (479H) CHO Logging load points setting 1000 Setting X
value

546 to 569 746 to 769 946 to 969 1146 to 1169 System area — — —

(222H to 239H) (2EAH to 301H) (3B2H to 3C9H) (47AH to 491H)

570 (23AH) 770 (302H) 970 (3CAH) 1170 (492H) CHO Digital filter setting 0 Setting X

571 (23BH) 771 (303H) 971 (3CBH) 1171 (493H) System area — — —
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Address: decimal (hexadecimal) Name Default | Data Auto
CH1 CH2 CH3 CH4 value | type refresh
572 (23CH) 772 (304H) 972 (3CCH) 1172 (494H) CHO Digital filter fluctuation width 0 Setting X
setting (L)
573 (23DH) 773 (305H) 973 (3CDH) 1173 (495H) CHO Digital filter fluctuation width
setting (H)
574 to 597 774 to 797 974 to 997 1174 to 1197 System area — — —
(23EH to 255H) (306H to 31DH) (3CEH to 3E5H) (496H to 4ADH)
598 (256H) 798 (31EH) 998 (3E6H) 1198 (4AEH) CHO Range setting 0003H Setting X
599 (257H) 799 (31FH) 999 (3E7H) 1199 (4AFH) System area — — —
1200 to 3599 (4BOH to EOFH) System area — — —
*1  The following shows the default values.
Converted value when range setting is "4 to 20 mA"
*2 The following shows the default values.
CH1:402, CH2:602, CH3:802, CH4:1020

HError history (Un\G3600 to Un\G3759)

Address Address Name Default Data type | Auto
(decimal) (hexadecimal) value refresh
3600 E10H Error history 1 Error code 0 Monitor X
3601 E11H Error time First two digits | Last two digits of

of the year the year

3602 E12H Month Day

3603 E13H Hour Minute

3604 E14H Second Day of the week

3605 E15H Millisecond

3606 to 3609 | E16H to E19H System area — — —
3610 to 3615 | E1AH to E1FH Error history 2 ‘ Same as error history 1 0 Monitor X
3616 to 3619 | E20H to E23H System area — — —
3620 to 3625 | E24H to E29H Error history 3 ‘ Same as error history 1 0 Monitor X
3626 to 3629 | E2AH to E2DH System area — — —
3630 to 3635 | E2EH to E33H Error history 4 ‘ Same as error history 1 0 Monitor X
3636 to 3639 | E34H to E37H System area — — —
3640 to 3645 | E38H to E3DH Error history 5 ‘ Same as error history 1 0 Monitor X
3646 to 3649 | E3EH to E41H System area — — —
3650 to 3655 | E42H to E47H Error history 6 ‘ Same as error history 1 0 Monitor X
3656 to 3659 | E48H to E4BH System area — — —
3660 to 3665 | E4CH to E51H Error history 7 ‘ Same as error history 1 0 Monitor X
3666 to 3669 | E52H to E55H System area — — —
3670 to 3675 | E56H to ESBH Error history 8 ‘ Same as error history 1 0 Monitor X
3676 to 3679 | E5CH to E5FH System area — — —
3680 to 3685 | E60H to E65H Error history 9 ‘ Same as error history 1 0 Monitor X
3686 to 3689 | E66H to E69H System area — — —
3690 to 3695 | E6AH to E6FH Error history 10 ‘ Same as error history 1 0 Monitor X
3696 to 3699 | E70H to E73H System area — — —
3700 to 3705 | E74H to E79H Error history 11 ‘ Same as error history 1 0 Monitor X
3706 to 3709 | E7AH to E7DH System area — — —
3710 to 3715 | E7EH to E83H Error history 12 ‘ Same as error history 1 0 Monitor X
3716 to 3719 | E84H to E87H System area — — —
3720 to 3725 | E88H to ES8DH Error history 13 ‘ Same as error history 1 0 Monitor X
3726 to 3729 | E8EH to E91H System area — — —
3730 to 3735 | E92H to E97H Error history 14 ‘ Same as error history 1 0 Monitor X
3736 to 3739 | E98H to E9BH System area — — —
3740 to 3745 | E9CH to EA1TH Error history 15 ‘ Same as error history 1 0 Monitor X
3746 to 3749 | EA2H to EASH System area — — —
3750 to 3755 | EA6H to EABH Error history 16 ‘ Same as error history 1 0 Monitor X
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Address Address Name Default Data type | Auto
(decimal) (hexadecimal) value refresh
3756 to 3759 | EACH to EAFH System area — — —
EAlarm history (Un\G3760 to Un\G3999)
Address Address Name Default Data type | Auto
(decimal) (hexadecimal) value refresh
3760 EBOH Alarm history 1 Alarm code 0 Monitor X
3761 EB1H Alarm time First two digits | Last two digits of
of the year the year
3762 EB2H Month Day
3763 EB3H Hour Minute
3764 EB4H Second Day of the week
3765 EB5H Millisecond
3766 to 3769 | EB6H to EB9H System area — — —
3770 to 3775 | EBAH to EBFH Alarm history 2 ‘ Same as alarm history 1 0 Monitor X
3776 to 3779 | ECOH to EC3H System area — — —
3780 to 3785 | EC4H to EC9H Alarm history 3 ‘ Same as alarm history 1 0 Monitor X
3786 to 3789 | ECAH to ECDH System area — — —
3790 to 3795 | ECEH to ED3H Alarm history 4 ‘ Same as alarm history 1 0 Monitor X
3796 to 3799 | ED4H to ED7H System area — — —
3800 to 3805 | ED8H to EDDH Alarm history 5 ‘ Same as alarm history 1 0 Monitor X
3806 to 3809 | EDEH to EE1H System area — — —
3810to 3815 | EE2H to EE7H Alarm history 6 ‘ Same as alarm history 1 0 Monitor X
3816 to 3819 | EE8H to EEBH System area — — —
3820 to 3825 | EECH to EF1H Alarm history 7 ‘ Same as alarm history 1 0 Monitor X
3826 to 3829 | EF2H to EF5H System area — — —
3830 to 3835 | EF6H to EFBH Alarm history 8 ‘ Same as alarm history 1 0 Monitor X
3836 to 3839 | EFCH to EFFH System area — — —
3840 to 3845 | FOOH to FO5H Alarm history 9 ‘ Same as alarm history 1 0 Monitor X
3846 to 3849 | FO6H to FO9H System area — — —
3850 to 3855 | FOAH to FOFH Alarm history 10 ‘ Same as alarm history 1 0 Monitor X
3856 to 3859 | F10H to F13H System area — — —
3860 to 3865 | F14H to F19H Alarm history 11 ‘ Same as alarm history 1 0 Monitor X
3866 to 3869 | F1AH to F1DH System area — — —
3870 to 3875 | F1EH to F23H Alarm history 12 ‘ Same as alarm history 1 0 Monitor X
3876 to 3879 | F24H to F27H System area — — —
3880 to 3885 | F28H to F2DH Alarm history 13 ‘ Same as alarm history 1 0 Monitor X
3886 to 3889 | F2EH to F31H System area — — —
3890 to 3895 | F32H to F37H Alarm history 14 ‘ Same as alarm history 1 0 Monitor X
3896 to 3899 | F38H to F3BH System area — — —
3900 to 3905 | F3CH to F41H Alarm history 15 ‘ Same as alarm history 1 0 Monitor X
3906 to 3909 | F42H to F45H System area — — —
3910 to 3915 | F46H to F4BH Alarm history 16 ‘ Same as alarm history 1 0 Monitor X

3916 to 3999

FACH to FOFH

System area
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HOffset/gain setting (Un\G4000 to Un\G9999)

Address: decimal (hexadecimal) Name Default | Data Auto
CH1 | CH2 ‘ CH3 ‘ CH4 value type refresh
4000 to 4131 (FAOH to 1023H) System area — — —
4132 (1024H) 4134 (1026H) 4136 (1028H) 4138 (102AH) CHO Offset/gain setting 0 Setting X
mode (offset specification)
4133 (1025H) 4135 (1027H) 4137 (1029H) 4139 (102BH) CHO Offset/gain setting 0 Setting X
mode (gain specification)
4140 to 4163 (102CH to 1043H) System area — — —
4164 (1044H) 4165 (1045H) 4166 (1046H) 4167 (1047H) CHO Offset/gain setting 0 Setting X
mode (range specification)
4168 to 9999 (1048H to 270FH) System area — — —
HLogging data (Un\G10000 to Un\G89999)
Address: decimal (hexadecimal) Name Default | Data Auto
CH1 CH2 CH3 CH4 value type refresh
10000 to 19999 20000 to 29999 30000 to 39999 40000 to 49999 CHO Logging data 0 Monitor | X
(2710H to 4E1FH) (4E20H to 752FH) (7530H to 9C3FH) (9C40H to C34FH)
50000 to 89999 (C350H to 15F8FH) System area — — —
In FX3 allocation function mode
O: With refresh setting, X: Without refresh setting
Address: decimal (hexadecimal) Name Default | Data Auto
CH1 | CH2 | CH3 | CH4 value |type | refresh
0 (OH) Range setting 0000H Setting X
1 (1H) System area — — —
2 (2H) 3 (3H) 4 (4H) 5 (5H) CHO Time average/Count 0000H Setting X
average/Moving average/
Primary delay filter constant
setting
6 (6H) 7 (7TH) 8 (8H) 9 (9H) CHO Digital filter setting 0 Setting X
10 (AH) 11 (BH) 12 (CH) 13 (DH) CHO Digital operation value | ! Monitor | O
14 to 25 (EH to 19H) System area — — —
26 (1AH) Warning output flag (Process | 0000H Monitor | O
alarm upper limit/lower limit)
27 (1BH) Warning output flag (Rate 0000H Monitor | O
alarm upper limit/lower limit)
28 (1CH) Input signal error detection 0000H Monitor | O
flag
29 (1DH) Latest error code 0 Monitor | O
30 (1EH) Module information 6144H Monitor X
31 to 60 (1FH to 3CH) System area — — —
61 (3DH) 62 (3EH) 63 (3FH) 64 (40H) CHO Conversion value shift | 0 Control O
amount
65 to 68 (41H to 44H) System area — — —
69 (45H) Input signals 0 Monitor X
70 (46H) Output signals 0 Control X
71 (47H) 72 (48H) 73 (49H) 74 (4AH) CHO Process alarm lower 0 Setting X
lower limit value
75 to 80 (4BH to 50H) System area — — —
81 (51H) 82 (52H) 83 (53H) 84 (54H) CHO Process alarm upper 0 Setting X
upper limit value
85 to 90 (55H to 5AH) System area — — —
91 (5BH) 92 (5CH) 93 (5DH) 94 (5EH) CHO Rate alarm upper limit | 3200 Setting X
value
95 to 100 (5FH to 64H) System area — — —
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Address: decimal (hexadecimal) Name Default | Data Auto

CH1 CH2 CH3 CH4 value type refresh

101 (65H) 102 (66H) 103 (67H) 104 (68H) CHO Minimum value 0 Monitor | O

105 to 108 (69H to 6CH) System area — — —

109 (6DH) Minimum value reset request | 0000H Control O

110 (6EH) Minimum value reset 0000H Monitor | O
completed flag

111 (6FH) 112 (70H) 113 (71H) 114 (72H) CHO Maximum value 0 Monitor | O

115 to 118 (73H to 76H) System area — — —

119 (77H) Maximum value reset request | 0000H Control O

120 (78H) Maximum value reset 0000H Monitor | O
completed flag

121 to 123 (79H to 7BH) System area — — —

124 (7CH) A/D conversion completed 0000H Monitor | O
flag

125 to 129 (7DH to 81H) System area — — —

130 (82H) Rate alarm change rate 0001H Setting X
selection

131, 132 (83H, 84H) System area — — —

133 (85H) Input signal error detect 0001H Setting X
automatic clear enable/
disable setting

134 to 999 (86H to 3E7H) System area — — —

1000 (3E8H) 1002 (3EAH) 1004 (3ECH) 1006 (3EEH) CHO Digital output value “ Monitor | O

1001 (3E9H) 1003 (3EBH) 1005 (3EDH) 1007 (3EFH) System area — — —

1008 to 1020 (3FOH to 3FCH) System area — — —

1021 (3FDH) ‘ 1022 (3FEH) | 1023 (3FFH) | 1024 (400H) CHO A/D conversion status | 0000H Monitor | X

1025 to 1030 (401H to 406H) System area — — —

1031 (407H) ‘ 1032 (408H) | 1033 (409H) | 1034 (40AH) CHO Range setting monitor | 0 Monitor | X

1035 to 1080 (40BH to 438H) System area — — —

1081 (439H) 1082 (43AH) 1083 (43BH) 1084 (43CH) CHO Averaging process 0000H Setting X
specification

1085 to 1090 (43DH to 442H) System area — — —

1091 (443H) 1092 (444H) 1093 (445H) 1094 (446H) CHO Scaling enable/disable | 0001H Setting X
setting

1095 to 1099 (447H to 44BH) System area — — —

1100 (44CH) 1102 (44EH) 1104 (450H) 1106 (452H) CHO Scaling upper limit 0 Setting X
value (L)

1101 (44DH) 1103 (44FH) 1105 (451H) 1107 (453H) CHO Scaling upper limit Setting | X
value (H)

1108 to 1119 (454H to 45FH) System area — — —

1120 (460H) 1122 (462H) 1124 (464H) 1126 (466H) CHO Scaling lower limit 0 Setting X
value (L)

1121 (461H) 1123 (463H) 1125 (465H) 1127 (467H) CHO Scaling lower limit Setting | X
value (H)

1128 to 1140 (468H to 474H) System area — — —

1141 (475H) 1142 (476H) 1143 (477H) 1144 (478H) CHO Digital clipping enable/ | 0001H Setting X
disable setting

1145 to 1150 (479H to 47EH) System area — — —

1151 (47FH) 1152 (480H) 1153 (481H) 1154 (482H) CHO Input signal error 0001H Setting X
detection setting

1155 to 1160 (483H to 488H) System area — — —

1161 (489H) 1162 (48AH) 1163 (48BH) 1164 (48CH) CHO Input signal error 20 Setting X

detection lower limit setting
value

1165 to 1170 (48DH to 492H)

System area
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Address: decimal (hexadecimal) Name Default | Data Auto

CH1 CH2 CH3 CH4 value type refresh

1171 (493H) 1172 (494H) 1173 (495H) 1174 (496H) CHO Input signal error 20 Setting X
detection upper limit setting
value

1175 to 1180 (497H to 49CH) System area — — —

1181 (49DH) 1182 (49EH) 1183 (49FH) 1184 (4A0H) CHO Alert output setting 0001H Setting X
(Process alarm)

1185 to 1190 (4A1H to 4A6H) System area — — —

1191 (4A7H) 1192 (4A8H) 1193 (4A9H) 1194 (4AAH) CHO Process alarm upper 0 Setting X
lower limit value

1195 to 1200 (4ABH to 4BOH) System area — — —

1201 (4B1H) 1202 (4B2H) 1203 (4B3H) 1204 (4B4H) CHO Process alarm lower 0 Setting X
upper limit value

1205 to 1210 (4B5H to 4BAH) System area — — —

1211 (4BBH) 1212 (4BCH) 1213 (4BDH) 1214 (4BEH) CHO Alert output setting 0001H Setting X
(Rate alarm)

1215 to 1220 (4BFH to 4C4H) System area — — —

1221 (4C5H) 1222 (4C6H) 1223 (4C7H) 1224 (4C8H) CHO Rate alarm alert 0 Setting | X
detection cycle setting

1225 to 1230 (4C9H to 4CEH) System area — — —

1231 (4CFH) 1232 (4DOH) 1233 (4D1H) 1234 (4D2H) CHO Rate alarm lower limit | -3200 Setting | X
value

1235 to 1320 (4D3H to 528H) System area — — —

1321 (529H) 1322 (52AH) 1323 (52BH) 1324 (52CH) CHO A/D conversion enable/ | 0 Setting | X
disable setting

1325 to 1330 (52DH to 532H) System area — — —

1331 (533H) 1332 (534H) 1333 (535H) 1334 (536H) CHO Digital filter conversion | 0 Monitor | X
cycle monitor

1335 to 1339 (537H to 53BH) System area — — —

1340 (53DH) 1342 (53FH) 1344 (541H) 1346 (543H) CHO Digital filter fluctuation | 0 Setting X
width setting (L)

1341 (53DH) 1343 (53FH) 1345 (541H) 1347 (543H) CHO Digital filter fluctuation
width setting (H)

1348 to 1360 (544H to 550H) System area — — —

1361 (551H) 1362 (552H) 1363 (553H) 1364 (554H) CHO Difference conversion 0000H Monitor | O
state flag

1365 to 1370 (555H to 55AH) System area — — —

1371 (55BH) 1372 (55CH) 1373 (55DH) 1374 (55EH) CHO Difference conversion | 0 Monitor | X
standard value

1375 to 1380 (55FH to 564H) System area — — —

1381 (565H) 1382 (566H) 1383 (567H) 1384 (568H) CHO Difference conversion 0000H Control O
trigger

1385 to 3100 (569H to C1CH) System area — — —

3101 (C1DH) Latest address of error 0 Monitor | O
history

3102 (C1EH) Latest alarm code 0 Monitor | O

3103 (C1FH) Latest address of alarm 0 Monitor | O
history

3104 to 3130 (C20H to C3AH) System area — — —

3131 (C3BH) Firmware version 0 Monitor X

3132 to 3159 (C3CH to C57H) System area — — —

3160 (C58H) Operation mode monitor 0 Monitor | O

3161 to 4000 (C59H to FAOH) System area — — —

4001 to 4016 (FA1H to FBOH) Interrupt factor detection flag | 0 Monitor | O
[n’?

4017 to 4020 (FB1H to FB4H) System area — — —

4021 to 4036 (FB5H to FC4H) Interrupt factor mask [n]*2 0 Control X
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Address: decimal (hexadecimal) Name Default | Data Auto
CH1 CH2 CH3 CH4 value | type refresh
4037 to 4040 (FC5H to FC8H) System area — — —
4041 to 4056 (FC9H to FD8H) Interrupt factor reset request | 0 Control X
[n’?
4057 to 4060 (FD9H to FDCH) System area — — —
4061 to 4076 (FDDH to FECH) Interrupt factor transaction 0 Setting X
setting [n]*2
4077 to 4080 (FEDH to FFOH) System area — — —
4081 to 4096 (FF1H to 1000H) Condition target setting [n]2 | 0 Setting X
4097 to 4100 (1001H to 1004H) System area — — —
4101 to 4116 (1005H to 1014H) Condition target channel 0 Setting X
setting [n]*2
4117 to 4119 (1015H to 1017H) System area — — —
4120, 4121 (1018H, 1019H) Mode switching setting 0 Setting X
4122 to 4130 (101AH to 1022H) System area — — —
4131 (1023H) 4132 (1024H) 4133 (1025H) 4134 (1026H) CHO Offset/gain setting 0 Setting X
mode (offset specification)
4135 to 4140 (1027H to 102CH) System area — — —
4141 (102DH) 4142 (102EH) 4143 (102FH) 4144 (1030H) CHO Offset/gain setting 0 Setting X
mode (gain specification)
4145 to 4150 (1031H to 1036H) System area — — —
4151 (1037H) 4152 (1038H) 4153 (1039H) 4154 (103AH) CHO Offset/gain setting 0 Setting X
mode (range specification)
4155 to 4159 (103BH to 103FH) System area — — —
4160 (1040H) Offset/gain initialization 0 Setting X
enable code
4161 to 8599 (1041H to 2197H) System area — — —
8600 to 8609 (2198H to 21A1H) Error history 1 0 Monitor X
8610 to 8619 (21A2H to 21ABH) Error history 2 0 Monitor X
8620 to 8629 (21ACH to 21B5H) Error history 3 0 Monitor X
8630 to 8639 (21B6H to 21BFH) Error history 4 0 Monitor X
8640 to 8649 (21COH to 21C9H) Error history 5 0 Monitor X
8650 to 8659 (21CAH to 21D3H) Error history 6 0 Monitor X
8660 to 8669 (21D4H to 21DDH) Error history 7 0 Monitor X
8670 to 8679 (21DEH to 21E7H) Error history 8 0 Monitor X
8680 to 8689 (21E8H to 21F1H) Error history 9 0 Monitor X
8690 to 8699 (21F2H to 21FBH) Error history 10 0 Monitor X
8700 to 8709 (21FCH to 2205H) Error history 11 0 Monitor X
8710 to 8719 (2206H to 220FH) Error history 12 0 Monitor X
8720 to 8729 (2210H to 2219H) Error history 13 0 Monitor X
8730 to 8739 (221AH to 2223H) Error history 14 0 Monitor X
8740 to 8749 (2224H to 222DH) Error history 15 0 Monitor X
8750 to 8759 (222EH to 2237H) Error history 16 0 Monitor X
8760 to 8769 (2238H to 2241H) Alarm history 1 0 Monitor X
8770 to 8779 (2242H to 224BH) Alarm history 2 0 Monitor X
8780 to 8789 (224CH to 2255H) Alarm history 3 0 Monitor X
8790 to 8799 (2256H to 225FH) Alarm history 4 0 Monitor X
8800 to 8809 (2260H to 2269H) Alarm history 5 0 Monitor X
8810 to 8819 (226AH to 2273H) Alarm history 6 0 Monitor X
8820 to 8829 (2274H to 227DH) Alarm history 7 0 Monitor X
8830 to 8839 (227EH to 2287H) Alarm history 8 0 Monitor X
8840 to 8849 (2288H to 2291H) Alarm history 9 0 Monitor X
8850 to 8859 (2292H to 229BH) Alarm history 10 0 Monitor X
8860 to 8869 (229CH to 22A5H) Alarm history 11 0 Monitor X
8870 to 8879 (22A6H to 22AFH) Alarm history 12 0 Monitor X
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Address: decimal (hexadecimal) Name Default | Data Auto

CH1 CH2 CH3 CH4 value type refresh

8880 to 8889 (22BOH to 22B9H) Alarm history 13 0 Monitor X

8890 to 8899 (22BAH to 22C3H) Alarm history 14 0 Monitor X

8900 to 8909 (22C4H to 22CDH) Alarm history 15 0 Monitor X

8910 to 8919 (22CEH to 22D7H) Alarm history 16 0 Monitor | X

8920 to 9009 (22D8H to 2331H) System area — — —

9010 to 9019 (2332H to 233BH) LeveldataOto 9 0 Control O

9020 (233CH) System area — — —

9021 (233DH) ‘ 9022 (233EH) | 9023 (233FH) | 9024 (2340H) CHO Logging hold flag 0 Monitor | O

9025 to 9030 (2341H to 2346H) System area — — —

9031 (2347H) ‘ 9032 (2348H) | 9033 (2349H) | 9034 (234AH) CHO Head pointer 0 Monitor | X

9035 to 9040 (234BH to 2350H) System area — — —

9041 (2351H) ‘ 9042 (2352H) | 9043 (2353H) | 9044 (2354H) CHO Latest pointer 0 Monitor | X

9045 to 9050 (2355H to 235AH) System area — — —

9051 (235BH) ‘ 9052 (235CH) | 9053 (235DH) | 9054 (235EH) CHO Number of logging data | 0 Monitor | X

9055 to 9060 (235FH to 2364H) System area — — —

9061 (2365H) ‘ 9062 (2366H) | 9063 (2367H) | 9064 (2368H) CHO Trigger pointer 0 Monitor | x

9065 to 9070 (2369H to 236EH) System area — — —

9071 (236FH) 9074 (2372H) 9077 (2375H) 9080 (2378H) CHO Logging cycle monitor | 0 Monitor | X
value (s)

9072 (2370H) 9075 (2373H) 9078 (2376H) 9081 (2379H) CHO Logging cycle monitor | 0 Monitor | X
value (ms)

9073 (2371H) 9076 (2374H) 9079 (2377H) 9082 (237AH) CHO Logging cycle monitor | 0 Monitor | X
value (pus)

9083 to 9100 (237BH to 238CH) System area — — —

9101 (238DH) 9106 (2392H) 9111 (2397H) 9116 (239CH) CHO Trigger generation time | 0 Monitor | X
(First/Last two digits of the
year)

9102 (238EH) 9107 (2393H) 9112 (2398H) 9117 (239DH) CHO Trigger generation time | 0 Monitor | X
(Month/Day)

9103 (238FH) 9108 (2394H) 9113 (2399H) 9118 (239EH) CHO Trigger generation time | 0 Monitor | X
(Hour/Minute)

9104 (2390H) 9109 (2395H) 9114 (239AH) 9119 (239FH) CHO Trigger generation time | 0 Monitor | X
(Second/Day of the week)

9105 (2391H) 9110 (2396H) 9115 (239BH) 9120 (23A0H) CHO Trigger generation time | 0 Monitor | X
(Millisecond)

9121 to 9150 (23A1H to 23BEH) System area — — —

9151 (23BFH) 9152 (23COH) 9153 (23C1H) 9154 (23C2H) CHO Logging hold request 0 Control O

9155 to 9160 (23C3H to 23C8H) System area — — —

9161 (23C9H) 9162 (23CAH) 9163 (23CBH) 9164 (23CCH) CHO Logging enable/disable | 1 Setting X
setting

9165 to 9170 (23CDH to 23D2H) System area — — —

9171 (23D3H) 9172 (23D4H) 9173 (23D5H) 9174 (23D6H) CHO Logging data setting 1 Setting X

9175 to 9180 (23D7H to 23DCH) System area — — —

9181 (23DDH) 9182 (23DEH) 9183 (23DFH) 9184 (23E0H) CHO Logging cycle setting 4 Setting X
value

9185 to 9190 (23E1H to 23E6H) System area — — —

9191 (23E7H) 9192 (23E8H) 9193 (23E9H) 9194 (23EAH) CHO Logging cycle unit 1 Setting X
setting

9195 to 9200 (23EBH to 23F0H) System area — — —

9201 (23F1H) 9202 (23F2H) 9203 (23F3H) 9204 (23F4H) CHO Post-trigger logging 5000 Setting X
points

9205 to 9210 (23F5H to 23FAH) System area — — —

9211 (23FBH) 9212 (23FCH) 9213 (23FDH) 9214 (23FEH) CHO Level trigger condition | 0 Setting | X
setting

9215 to 9220 (23FFH to 2404H) System area — — —
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Address: decimal (hexadecimal) Name Default | Data Auto
CH1 CH2 CH3 CH4 value | type refresh
9221 (2405H) 9222 (2406H) 9223 (2407H) 9224 (2408H) CHO Trigger data "3 Setting X
9225 to 9230 (2409H to 240EH) System area — — —
9231 (240FH) 9232 (2410H) 9233 (2411H) 9234 (2412H) CHO Trigger setting value 0 Setting X
9235 to 9240 (2413H to 2418H) System area — — —
9241 (2419H) 9242 (241AH) 9243 (241BH) 9244 (241CH) CHO Current logging read -1 Monitor | X
pointer
9245 to 9250 (241DH to 2422H) System area — — —
9251 (2423H) 9252 (2424H) 9253 (2425H) 9254 (2426H) CHO Previous logging read | -1 Monitor | X
pointer
9255 to 9260 (2427H to 242CH) System area — — —
9261 (242DH) 9262 (242EH) 9263 (242FH) 9264 (2430H) CHO Logging read points 0 Monitor | X
monitor value
9265 to 9270 (2431H to 2436H) System area — — —
9271 (2437H) 9272 (2438H) 9273 (2439H) 9274 (243AH) CHO Logging loading 1 Setting X
enable/disable setting
9275 to 9280 (243BH to 2440H) System area — — —
9281 (2441H) 9282 (2442H) 9283 (2443H) 9284 (2444H) CHO Logging load points 1000 Setting | X
setting value
9285 to 9999 (2445H to 270FH) System area — — —
10000 to 19999 (2710H to 4E1FH) CH1 Logging data 0 Monitor | X
20000 to 29999 (4E20H to 752FH) CH2 Logging data 0 Monitor X
30000 to 39999 (7530H to 9C3FH) CH3 Logging data 0 Monitor X
40000 to 49999 (9C40H to C34FH) CH4 Logging data 0 Monitor | X

50000 - (C350H -)

System area

*1  The following shows the default values.

Converted value when range setting is "-10 to +10 V"

*2 [n] in the table indicates an interrupt setting number. (n = 1 to 16)
*3 The following shows the default values.
CH1: 10, CH2: 11, CH3: 12, CH4: 13
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Details of buffer memory addresses

This section details the buffer memory areas of the analog input module.

Pointp

This section describes buffer memory addresses for CH1.

Latest error code

The latest error code detected in the analog input module is stored. For details, refer to the following.

[=5~ Page 105 List of error codes

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
Latest error code 0

Latest error code (in FX3 allocation mode 29

function)

HClearing an error
Turn 'Error clear request’ (Un\G70, b15) off>on—off.

Latest address of error history
Among Error history O (Un\G3600 to Un\G3759), the buffer memory address which stores the latest error code is stored.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

Latest address of error history 1

Latest address of error history (in FX3 allocation | 3101
mode function)

Latest alarm code

The latest alarm code detected in the analog input module is stored. For details, refer to the following.

(=" Page 108 List of alarm codes

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
Latest alarm code 2

Latest alarm code (in FX3 allocation mode 3102

function)

EClearing an alarm
Turn 'Error clear request' (Un\G70, b15) off>on—off.

Latest address of alarm history
Among Alarm history O (Un\G3760 to Un\G3999), a buffer memory address which stores the latest alarm code is stored.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
Latest address of alarm history 3

Latest address of alarm history (in FX3 3103

allocation mode function)
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Interrupt factor detection flag [n]

The detection status of the interrupt factor is stored.

Monitor value Description
0 No interrupt factor
1 Interrupt factor

When an interrupt factor occurs, an interrupt request is sent to the CPU module at the same time as 'Interrupt factor detection
flag [n]' (Un\G4 to Un\G19) turns to Interrupt factor (1).
"n" indicates an interrupt setting number. (n = 1 to 16)

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

Interrupt factor detection flag | 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
[n]

Interrupt factor detection flag | 4001 | 4002 | 4003 | 4004 | 4005 | 4006 | 4007 | 4008 | 4009 | 4010 | 4011 | 4012 | 4013 | 4014 | 4015 | 4016
[n] (in FX3 allocation mode
function)

Module information

Module information of FX5-4AD is stored. For module information, 6140H (fixed hexadecimal value) is stored.
* In the normal mode: 6140H
* In the FX3 allocation mode: 6144H

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
Module Information 30

Module information (in FX3 allocation mode 30

function)

Firmware version

Firmware version is stored. Firmware version is stored in 4 digit decimal number.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
Firmware version 31
Firmware version (in FX3 allocation mode 3131
function)
APPX
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Warning output flag (Process alarm upper limit)

The upper limit alarm of the process alarm can be checked for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bo

[oJofJofolofoJo o lo]o]o] o |chalcHs|cHz]ch]

\ / \ /
@) 1

(1) 0: Normal, 1: Alarm ON

(2) The values of b4 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 ‘ CH4

Warning output flag (Process alarm upper limit) | 36

HAlert output flag status

« If the limit specified by the process alarm upper upper limit value is equal to or exceeded, Alarm ON (1) is stored in 'Alert
output flag (Process alarm upper limit)' (Un\G36) of the corresponding channel.

« If an alert is detected even in one channel, of the channels where conversion is enabled and the alert output setting
(Process alarm) is enabled, 'Alert output signal' (Un\G69, b8) also turns on.

HClearing Alert output flag

* When the digital operation value returns within the setting range, the flag is automatically cleared.
» Turning off>on—off 'Operating condition setting request' (Un\G70, b9) allows the flag to be cleared.

Warning output flag (Process alarm lower limit)

The lower limit alarm of the process alarm can be checked for each channel.

b15 b14 b13 b2 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

[oJofJofolofoJo o ]o]o]o] o |chalcHs|cHz]ch]

\ / /
@) (1)

(1) 0: Normal, 1: Alarm ON
(2) The values of b4 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 ‘ CH4

Warning output flag (Process alarm lower limit) | 37

HAlert output flag status

« If the limit specified by the process alarm lower lower limit value is equal to or exceeded, Alarm ON (1) is stored in 'Alert
output flag (Process alarm lower limit)' (Un\G37) of the corresponding channel.

« If an alert is detected even in one channel, of the channels where conversion is enabled and the alert output setting
(Process alarm) is enabled, 'Alert output signal' (Un\G69, b8) also turns on.

HClearing Alert output flag
* When the digital operation value returns within the setting range, the flag is automatically cleared.
» Turning off>on—off 'Operating condition setting request' (Un\G70, b9) allows the flag to be cleared.
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Warning output flag (Process alarm upper limit/lower limit) [FX3 allocation mode]

When the FX3 allocation mode function is used, the upper/lower limit alarm of the process alarm can be checked.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bO

CH4{CH4|CH3|CH3|CH2|CH2[CH1|CH1

Upper|Lower|Upper|Lower|Upper|Lower|Upper|Lower

limit | fimit | limit | limit | limit | limit | limit ] limit

value | value [value [ value | value | value | value |value
/ /

(2) (1)
(1) 0: Normal, 1: Alarm ON
(2) The values of b8 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

Warning output flag (Process alarm) (in FX3 26
allocation mode function)

HAlert output flag status

* When the value is equal to or exceeds the limit specified by the process alarm upper upper limit value or is equal to or falls
below the process alarm lower lower limit value, Alarm ON (1) is stored in Warning output flag (Process alarm)
corresponding to each channel.

« If an alert is detected even in one channel, of the channels where conversion is enabled and the alert output setting
(Process alarm) is enabled, 'Alert output signal' (Un\G69, b8) also turns on.

HClearing Alert output flag
* When the digital operation value returns within the setting range, the flag is automatically cleared.
» Turning off>on—off 'Operating condition setting request' (Un\G70, b9) allows the flag to be cleared.

Warning output flag (Rate alarm upper limit)

The upper limit alarm of the rate alarm can be checked for each channel.

b15 b4 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
[o]ofofJofofJoflofo[o]o]of o cHchHslcrz]cHi]
/ /

@) (1

(1) 0: Normal, 1: Alarm ON
(2) The values of b4 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 | CH3 ‘ CH4

Warning output flag (Rate alarm upper limit) 38

HAlert output flag status

« If the limit specified in the rate alarm upper limit value is equal to or exceeded, Alarm ON (1) is stored in 'Alert output flag
(Rate alarm upper limit)' (Un\G38) of the corresponding channel.

« If an alert is detected even in one channel, of the channels where conversion is enabled and the alert output setting (Rate
alarm) is enabled, 'Alert output signal' (Un\G69, b8) also turns on.

HClearing Alert output flag

* When the change rate of the digital output value returns within the setting range, the flag is automatically cleared.
» Turning off>on—off 'Operating condition setting request' (Un\G70, b9) allows the flag to be cleared.
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Warning output flag (Rate alarm lower limit)

The lower limit alarm of the rate alarm can be checked for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

[oJofJofolofoJo o lo]o]o] o |chalcHs|cHz]ch]

\ / \ /
) (1)

(1) 0: Normal, 1: Alarm ON
(2) The values of b4 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

Warning output flag (Rate alarm lower limit) 39

HAlert output flag status

* When the value becomes equal to or smaller than the range specified in the rate alarm lower limit value, Alarm ON (1) is
stored in 'Warning output flag (Rate alarm lower limit)' (Un\G39) corresponding to each channel.

« If an alert is detected even in one channel, of the channels where conversion is enabled and the alert output setting (Rate
alarm) is enabled, 'Alert output signal' (Un\G69, b8) also turns on.

HClearing Alert output flag

* When the change rate of the digital output value returns within the setting range, the flag is automatically cleared.
» Turning off>on—off 'Operating condition setting request' (Un\G70, b9) allows the flag to be cleared.

Warning output flag (Rate alarm upper limit/lower limit) [FX3 allocation mode]

When the FX3 allocation mode function is used, the upper/lower limit alarm of the rate alarm can be checked.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

CH4|CH4|CH3|CH3|CH2|CH2[CH1|CH1

Upper|Lower|Upper|Lower|Upper|Lower|Upper|Lower

limit | limit | limit | fimit | limit | limit | limit | limit

value | value [value | value | value | value | value |value
/ /

(2) 1)
(1) 0: Normal, 1: Alarm ON
(2) The values of b8 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

Warning output flag (Rate alarm upper/lower 27
limit) (in FX3 allocation mode function)

HAlert output flag status

* When the value is equal to or exceeds the limit specified by the rate alarm upper limit value or is equal to or falls below the
rate alarm lower limit value, Alarm ON (1) is stored in Warning output flag (rate alarm) corresponding to each channel.

« If an alert is detected even in one channel, of the channels where conversion is enabled and the alert output setting (Rate
alarm) is enabled, 'Alert output signal' (Un\G69, b8) also turns on.

HClearing Alert output flag
* When the change rate of the digital output value returns within the setting range, the flag is automatically cleared.
» Turning off>on—off 'Operating condition setting request' (Un\G70, b9) allows the flag to be cleared.
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Input signal error detection flag

The status of an input signal can be checked for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bo

[oJofJofolofoJo o lo]o]o] o |chalcHs|cHz]ch]

\ / /
) (1)

(1) 0: Normal, 1: Input signal error

(2) The values of b4 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

Input signal error detection flag 40

Hinput signal error detection flag status
* When an analog input value out of the range specified in Input signal error detection setting value is detected, Input signal

error (1) is stored in 'Input signal error detection flag' (Un\G40) corresponding to each channel.
* When an error is detected in any channel where the A/D conversion and the input signal error detection are enabled, 'Input
signal error detection signal' (Un\G69, b12) turns on.

HClearing Input signal error detection flag
* When ‘Input signal error detect automatic clear enable/disable setting’ (Un\G304) is set to Disable, Input signal error

detection flag turns off by turning off>on—off ‘Error clear request (Un\G70, b15) after the analog input value returns to
within the setting range. When 'Operating condition setting request’' (Un\G70, b9) is turned off>on—off, the flag is cleared.

* When ‘Input signal error detect automatic clear enable/disable setting’ (Un\G304) is set to Disable, ‘Input signal error
detection signal’ turns off after the analog input value returns to within the setting range.

Input signal error detection flag [FX3 allocation mode]

The status of an input signal can be checked for each channel.

b5 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[oJofJofolo[o]ofo]olchd ofcHs o lcHe| o JcHi]
(1) () () (1

(1) 0: Normal, 1: Input signal error

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

Input signal error detection flag [In FX3 28
allocation mode function]

Hinput signal error detection flag status
* When an analog input value out of the range specified in Input signal error detection setting value is detected, Input signal

error (1) is stored in 'Input signal error detection flag’ corresponding to each channel.
* When an error is detected in any channel where the A/D conversion and the input signal error detection are enabled, 'Input
signal error detection signal' (Un\G69, b12) turns on.

HClearing Input signal error detection flag
* When ‘Input signal error detect automatic clear enable/disable setting’ is set to Disable, Input signal error detection flag

turns off by turning off>on—off ‘Error clear request’ (Un\G70, b15) after the analog input value returns to within the setting
range. When 'Operating condition setting request' (Un\G70, b9) is turned off »on—off, the flag is cleared.

* When ‘Input signal error detect automatic clear enable/disable setting’ is set to enable, ‘Input signal error detection signal’
turns off after the analog input value returns to within the setting range.
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A/D conversion completed flag

The A/D conversion status can be checked.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

[oJofJofolofoJo o lo]o]o] o |chalcHs|cHz]ch]

\

/ \ /

@)

(1

(1) 0: During A/D conversion or unused, 1: A/D conversion completed

(2) The values of b4 to b15 are fixed to 0.

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH4
A/D conversion completed flag 42
A/D conversion completed flag (in FX3 124

allocation mode function)

BA/D conversion completed flag status
When the first A/D conversion is completed in the channel where the A/D conversion is enabled, the flag turns to A/D

conversion completed (1). ‘A/D conversion completed flag' (Un\G69, b14) turns on when the conversion of all the channels
where the A/D conversion is enabled is completed.

HClearing A/D conversion completed flag
Turning off>on—off 'Operating condition setting request' (Un\G70, b9) turns the flag back to the default (During A/D
conversion or unused (0)), and when the first A/D conversion has completed, the flag turns to A/D conversion completed (1)

again.

Operation mode monitor

The operation mode status in operation can be checked.

Monitor value

Description

0

Normal mode

1

Offset/gain setting mode

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH4
Operation mode monitor 60
Operation mode monitor (In FX3 allocation 3160

mode function)
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Input signals

A state of an analog input module can be checked in the buffer memory area.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

Input signals 69

Input signal (In FX3 allocation mode function) 69

HList of input signals
Buffer Memory Areas Description
b0 Module READY
b1to 4 Use not allowed
b5 Offset/gain initialization completed flag
b6 Use not allowed
b7 Use not allowed
b8 Warning output signal
b9 Operating condition setting completed flag
b10 Offset/gain setting mode status flag
b11 Channel change completed flag
b12 Input signal error detection signal
b13 Range switching complete flag
b14 A/D conversion completed flag
b15 Error flag

EModule READY (b0)

Module READY (XO0) turns on to indicate the preparation for the A/D conversion is completed after the power-on or reset of the
CPU module, and the A/D conversion is performed.

In the following cases, 'Module READY" turns off.

« In the offset/gain setting mode (In this case, the A/D conversion is performed.)

* When a watchdog timer error has occurred in the analog input module (In this case, the A/D conversion is not performed.)

HOffset/gain initialization completed flag (b5)

» Use as an interlock condition to turn off>on—off 'Offset/gain initialization request' (Un\G70, b5).

+ Offset/gain initialization is not be performed unless ‘Offset/gain initialization enabled code '(Un\G305) is set to E20FH.

* It is possible to perform offset/gain initialization in offset/gain setting mode only.

* When 'Offset/gain initialization request' (Un\G70, b5) is off, 'Offset/gain initialization complete flag' (Un\G69, b5) turns off.

——————— - Controlled by the analog input module
—  Controlled by the program

i i Val ther than initial val Initial val
Offset/Gain setting offset value alue other than initial value >/< nitial value
1
U
Offset/Gain setting gain value Value other than initial value Initial value
<
Y
"
\
'Offset/gain initialization completed flag' \ Al R
(Un\G689, b5) OFF \"/ ,'
| i
I |
I 1
'Offset/gain initialization request' L \‘ L
(Un\G70, b5) OFF L L
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EWarning output signal (b8)
Alert output signal (Un\G69, b8) turns on when the process alarm or rate alarm has been detected. When the alert output
function (process alarm/rate alarm) is disabled for all channels, 'Alert output signal' (Un\G69, b8) is always off.

Alarm Operation

Process alarm « The process alarm turns on when 'CH1 Digital operation value' is equal to or exceeds the setting range set in 'CH1 Process
alarm upper upper limit value' (Un\G514) or is equal to or falls below the setting range set in 'CH1 Process alarm lower lower
limit value' (Un\G520). The ALM LED also turns on along with the signal turning on. The target of alert output is the channels
only where the alert output function (process alarm) and the A/D conversion are both enabled.

« Process alarm turns off when 'CH1 Digital output value' falls within the setting range for all the channels where the A/D
conversion is enabled. The ALM LED also turns off along with the off of the signal.

Rate alarm * The process alarm turns on when the change rate of 'CH1 Digital operation value' is equal to or exceeds the setting range
set in 'CH1 Rate alarm upper limit value' (Un\G524) or is equal to or falls below the setting range set in 'CH1 Rate alarm
lower value' (Un\G526). The ALM LED also turns on along with the signal turning on. The target of alert output is the
channels only where the alert output function (rate alarm) and the A/D conversion are both enabled.

« Rate alarm turns off when the change rate of 'CH1 Digital output value' returns to within the setting range for all the channels
where the A/D conversion is enabled. The ALM LED also turns off.

——————— - Controlled by the analog input module

Warning output flag (Process alarm upper limit)
Warning output flag (Process alarm lower limit)
Warning output flag (Rate alarm upper limit) 0 >< Alarm occurrence >< 0

Warning output flag (Rate alarm lower limit) ' ON |
1 1

'Warning output signal' ~ 5l ~ 3
(Un\G69, b8) OFF ™ OFF

HOperating condition setting completed flag (b9)

When changing values of the buffer memory, use as an interlock condition to turn off»>on—off 'Operating condition setting
request' (Un\G70, b9).

For the buffer memory areas which require turning off>on—off of 'Operating condition setting request' (Un\G70, b9) to enable
the changed values, refer to the following.

[=5~ Page 113 Buffer Memory Areas

When 'Operating condition setting completed flag' (Un\G69, b9) is off, the A/D conversion is not performed.

When 'Operating condition setting request' (Un\G70, b9) is on, 'Operating condition setting completed flag' (Un\G69, b9) turns
off.

--------- + Controlled by the analog input module
—— > Controlled by the program

ON
'Module READY'
(Un\G69, b0) \
1
/
1 ON ON
'Operating condition setting AN - B ’,\7
completed flag' (Un\G69, b9) ‘\' '/’ OFF e N
\
AN 1 ' !
,/ *,ON s,
'Operating condition setting / / ] /)
request' (Un\G70, b9) / N OFF/
\ / .
\ ON ‘ \ ON

'A/D conversion completed N Ny N
flag' (Un\G69, b14) ~M OFF
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HOffset/gain setting mode status flag (b10)

When registering the value, which has been adjusted with the offset/gain setting, use as an interlock condition to turn
off>on—off 'User range write request' (Un\G70, b10).

********* + Controlled by the analog input module
—— > Controlled by the program

'Module READY" OFE
(Un\G69, b0)
ON ON
'Offset/gain setting mode flag'
(Un\G69, b10) //)V OFF 7|
T

ON | { !
'User range write request’ / \ /
(Un\G70, b10) OFF OFF

EChannel change completed flag (b11)

When changing a channel to perform the offset/gain setting, use as an interlock condition to turn off>on—off 'Channel
change request' (Un\G70, b11).

fffffff - Controlled by the analog input module
—— > Controlled by the program

'CH1 Offset/gain setting mode

Offset specification) (Un\G4132
'(CH1 Offzet/gain set)tigg mode ) >< Offset setting channel or gain setting channel ><

(Gain specification) (Un\G4133)

ON
'‘Channel change completed flag' A R
(UMG69, b11) OFF d { L OFF
ON: N
\ 1
T /
'‘Channel change request’ % \ 4
(Un\G70, b11) OFF OFF

Hinput signal error detection signal (b12)

Set 'CH1 Input signal error detection setting' (Un\G528) to one of upper lower limit detection, upper limit detection, lower limit

detection, and simple disconnection detection, and turns on if the analog input value exceeds the setting range that is set in

'CH1 Input signal error detection lower limit setting value (Un\G529) or 'CH1 Input signal error detection upper limit setting

value’ (Un\G530) in the channel where the A/D conversion has been enabled. For the cases where the simple disconnection

detection is set, 'CH1 Input signal error detection lower limit setting value' (Un\G529) or 'CH1 Input signal error detection

upper limit setting value' (Un\G530) is ignored and turns on at the disconnection detection.

When 'Input signal error detection signal' (Un\G69, b12) turns on, the following operations are performed.

« Digital output value and digital operation value of the relevant channel is held with the value just before the error was
detected.

* The ALM LED flashes.

Turning off 'Input signal error detection signal' (Un\G69, b12) varies depending on Input signal error detect automatic clear

enable/disable setting.

Input signal error detect | Operations related to the turning off of input signal error detection signal (Un\G69, b12)
automatic clear enable/
disable setting

Enable (0) If the input signal is within the setting range, 'Input signal error detection signal' (Un\G69, b12) and 'Input signal error detection
flag' (Un\G40) automatically turn off, and ALM LED turns off.

1 4 APPX
3 Appendix 4 Buffer Memory Areas



Input signal error detect | Operations related to the turning off of input signal error detection signal (Un\G69, b12)
automatic clear enable/
disable setting
Disable (1) Remove the cause of the input signal error and set the input signal within the setting range. Then turn the 'error clear request’
(Un\G70, b15) OFF—>ON—OFF. The input signal error detection signal '(Un\G69, b12) and the 'input signal error detection flag’
(Un\G40) will turn OFF, and the ALM LED will turn off. The latest alarm code will also be cleared. The latest alarm code will also
be cleared.
---------- » Controlled by the analog input module
—— Controlled by the program
Input signal error detection . )
flag 0 >§nput signal error detect|or1>< 0
/ ON |
'Input signal error detection NS » 5 »
signal' (Un\G69, b12) OFF v N oFfF
ON''
'Error clear request’ " \,
(Un\G70, b15) OFF OFF
Point >

Averaging processing starts over after the A/D conversion resumes.

HRange switching complete flag (b13)
When changing a range of channel to perform the offset/gain setting, use as an interlock condition to turn off>on—off 'Range
switching request' (Un\G70, b13).

——————— -» Controlled by the analog input module
——  Controlled by the program

ON

'Range switching complete flag’ A h
(UN\G69, b13) OFF d OFF

'Range switching request’
(Un\G70, b13) OFF OFF

HA/D conversion completed flag (b14)
A/D conversion completed flag (Un\G70, b15) turns on when the first conversion has been completed for all A/D conversion

enabled channels. When reading a digital output value, use this signal or 'A/D conversion completed flag' (Un\G42) as an
interlock.

HError occurrence flag (b15)
Error flag (Un\G69, b15) turns on when an error has occurred.

---------- » Controlled by the analog input module
——  » Controlled by the program

Latest error code’ (Un\GO) Error or alarm occurrence
'Latest alarm code' (Un\G2) 0 >;< >< 0

/ ON |
'Error flag' RN \ »
(Un\G69, b15) OFF \ ") oFF

ON'

'Error clear request’ [ & \,
(Un\G70, b15) OFF OFF

'Error flag' (Un\G69, b15), 'Latest error code' (Un\G0), and 'Latest alarm code' (Un\G2) are cleared at the timing when 'Error
clear request' (Un\G70, b15) turns off—on.
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Output signals

The operation request to an analog input module can be set with the buffer memory.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

Output signals 70

Output signal (In FX3 allocation mode function) | 70

HList of output signals

Buffer Memory Areas Description

b0 to 4 Use not allowed

b5 Offset/gain initialization request
b6 to 8 Use not allowed

b9 Operating condition setting request
b10 User range write request

b11 Channel change request

b12 Use not allowed

b13 Range switching request

b14 Use not allowed

b15 Error clear request

HOffset/gain initialization request (b5)

Turn off>on—off to enable the settings of buffer memory areas.
Offset/gain initialization is not to be performed unless Offset/gain initialization enabled code is set to E20FH.
When 'Offset/gain initialization request' (Un\G70, b5) is off, 'Offset/gain initialization complete flag' (Un\G69, b5) turns off.

EOperating condition setting request (b9)

Turn off>on—off to enable the settings of buffer memory areas.

For the timing of turning the signal off>on—off, refer to the following.
(==~ Page 133 Operating condition setting completed flag (b9)

HUser range write request (b10)

In the offset/gain setting mode, turn off>on—off this signal to register the values adjusted with the offset/gain setting in an
analog input module. The data is written to the flash memory at the timing when this signal is turned off—on.

For the timing of turning the signal off>on—off, refer to the following.

[=5~ Page 134 Offset/gain setting mode status flag (b10)

EChannel change request (b11)

Turn offs>on—off Channel change request (b11) to change a channel to perform the offset/gain setting.
For the timing of turning the signal off>on—off, refer to the following.
[Z=~ Page 134 Channel change completed flag (b11)

BRange switching request (b13)

Turn off>on—off Range switching request (b13) to change a range of channel to perform the offset/gain setting.
For the timing of turning the signal off>on—off, refer to the following.

==~ Page 135 Range switching complete flag (b13)

HError clear request (b15)

Turn off>on—off Error clear request (b15) when Error flag (Un\G69, b15), Input signal error detection signal (Un\G69, b12),
Latest error code (Un\GO0), and Latest alarm code (Un\G2) are cleared.

For the timing of turning the signal off>on—off, refer to the following.

(=5~ Page 135 Error occurrence flag (b15)

[Z=~ Page 134 Input signal error detection signal (b12)
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Level data 0 to 9

This area stores data to be monitored when a level trigger of the logging function is used. Ten types of data are available:

'Level data 0' (Un\G90) to 'Level data 9' (Un\G99). These are useful, for example, to generate triggers while monitoring the
values of devices other than the analog input module.

For details on the logging function, refer to the following.

[Z=~ Page 57 Logging function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name 0 1 2 3 4 5 6 7 8 9
Level datald 90 91 92 93 94 95 96 97 98 99
Level datald (in FX3 9010 9011 9012 9013 9014 9015 9016 9017 9018 9019
allocation mode function)

ESetting range
The possible setting range is from -32768 to +32767.

EDefault value

The default value is 0 for all channels.

Interrupt factor mask [n]

Set Interrupt factor mask to be used.

Setting value Setting content
0 Mask (Interrupt unused)
1 Mask clear (Interrupt used)

When 'Interrupt factor mask [n]' (Un\G124 to Un\G139) is changed to Mask clear (Interrupt used) (1) and an interrupt factor
occurs, an interrupt request is sent to the CPU module. When the set value is two or larger, the setting is regarded as Mask
clear (Interrupt used) (1).

"n" indicates an interrupt setting number. (n = 1 to 16)

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
Interrupt factor mask [n] 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139

Interrupt factor mask [n] (in 4021 | 4022 | 4023 | 4024 | 4025 | 4026 | 4027 | 4028 | 4029 | 4030 | 4031 | 4032 | 4033 | 4034 | 4035 | 4036
FX3 allocation mode
function)

EDefault value
The default value is set to Mask (Interrupt unused) (0) for all channels.
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Interrupt factor reset request [n]

An interrupt factor reset request is sent.

Setting value Setting content
0 No reset request
1 Reset request

When Reset request (1) is set to 'Interrupt factor reset request [n]' (Un\G156 to Un\G171) corresponding to the interrupt factor,
the interrupt factor corresponding to the specified interrupt is reset. After that, 'Interrupt factor detection flag [n]' (Un\G4 to
Un\G19) turns to 'No interrupt factor' (0). When the set value is two or larger, the setting is regarded as Reset request (1).

"n" indicates an interrupt setting number. (n = 1 to 16)

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

Interrupt factor reset request | 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171
[n]
Interrupt factor reset request | 4064 | 4065 | 4066 | 4067 | 4068 | 4069 | 4070 | 4071 | 4072 | 4073 | 4074 | 4075 | 4076 | 4077 | 4078 | 4079
[n] (in FX3 allocation mode
function)

HMDefault value
The default value is 0 for all channels.

Interrupt factor transaction setting [n]

Set an interrupt request for when the same interrupt factor occurs during the interrupt factor detection.

Setting value Setting content
0 Interrupt resend request
1 No interrupt resend request

« With 'Interrupt factor generation setting [n]' (Un\G200 to Un\G215) set to Interrupt resend request (0) and an interrupt factor
being detected, an occurrence of the same interrupt factor results in an interrupt request being sent to the CPU module
again.

» With 'Interrupt factor generation setting [n]' (Un\G200 to Un\G215) set to No interrupt resend request (1) and an interrupt
factor being detected, an occurrence of the same interrupt factor does not result in an interrupt request being sent to the

CPU module.
If a value other than the above is set, an interrupt factor generation setting error (error code: 180 AH) occurs.

"n" indicates an interrupt setting number. (n = 1 to 16)

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

Interrupt factor transaction 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215
setting [n]
Interrupt factor transaction 4061 | 4062 | 4063 | 4064 | 4065 | 4066 | 4067 | 4068 | 4069 | 4070 | 4071 | 4072 | 4073 | 4074 | 4075 | 4076

setting [n] (in FX3 allocation
mode function)

HEnabling the setting
Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

MDefault value
The default value is 0 for all channels.
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Condition target setting [n]

Set an interrupt factor to be detected.

Setting value Setting content

0 Disable
1 Error flag (Un\G69, b15)

Warning output flag (Process alarm)

Warning output flag (Rate alarm)

Input signal error detection flag

A/D conversion completed

Logging hold flag

N[fola|d~|lw|N

Logging read

If a value other than the above is set, a condition target setting range error (error code: 181 AH) occurs.

When the buffer memory set to 'Condition target setting [n]' (Un\G232 to Un\G247) turns off—on, an interrupt request is sent
to the CPU module.

"n" indicates an interrupt setting number. (n = 1 to 16)

EBuffer memory address

The following shows the buffer memory address of this area.
Buffer memory name 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
Condition target setting [n] 232 | 233 | 234 |235 [236 |237 |238 |239 |240 |241 |242 |243 |244 |245 |246 |247

Condition target setting [n] (in | 4081 | 4082 | 4083 | 4084 | 4085 | 4086 | 4087 | 4088 | 4089 | 4090 | 4091 | 4092 | 4093 | 4094 | 4095 | 4096
FX3 allocation mode
function)

HEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

HMDefault value
The default value is 0 for all channels.

Condition target channel setting [n]

Set a channel where an interrupt is detected.

Setting value Setting content
0 All channels

1 CH1

2 CH2

3 CH3

4 CH4

When a factor for the channel specification is set to 'Condition target setting [n]' (Un\G232 to Un\G247), an interrupt factor in
the channel set by this area is monitored.

If a value other than the above is set, a condition target setting range error (error code: 182 AH) occurs.

"n" indicates an interrupt setting number. (n = 1 to 16)

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

Condition target channel 264 | 265 |266 |267 |268 |269 | 270 271 272 | 273 | 274 | 275 276 | 277 | 278 | 279
setting [n]
Condition target channel 4101 | 4102 | 4103 | 4104 | 4105 | 4106 | 4107 | 4108 | 4109 | 4110 | 4111 | 4112 | 4113 | 4114 | 4115 | 4116

setting [n] (in FX3 allocation
mode function)

HEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.
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EDefault value
The default value is 0 for all channels.

Mode switching setting

Set a setting value for the mode to be switched.

Destination mode Buffer memory address Setting value
Normal mode 296 4658H

297 4144H
Offset/gain setting mode 296 4144H

297 4658H

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
Mode switching setting 296, 297

Mode switching setting (in FX3 allocation mode | 4120, 4121

function)

BEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

HAfter the mode is switched
When the mode is switched, this area is cleared to 0 and 'Operating condition setting completed flag' (Un\G69, b9) turns off.

After checking that 'Operating condition setting completed flag’ (Un\G69, b9) is off, turn off 'Operating condition setting
request' (Un\G70, b9).

Point

When a value out of the above is written and 'Operating condition setting request' (Un\G70, b9) is turned
off>on—off, the mode setting is not performed and only the operating condition is changed. In this case, this
area is cleared to 0.

Rate alarm change rate selection

Select rate alarm change rate. "Rate specification" that sets the rate alarm upper limit value and the rate alarm lower limit
value in units of 0.1% with respect to (the maximum value of the digital output value) - (the minimum value of the digital output
value), and "Digital output value specification" that sets in units of digits for the range of digital output values, can be selected.

Setting value Description
0 Rate specification
1 Digital output value specification

When setting to a value other than the above table, it operates with digital output value specification (1).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 ‘ CH4
Rate alarm change rate selection 299

Rate alarm change rate selection (in FX3 130

allocation mode function)

BEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
Set to Digital output value specification (1).
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Input signal error detect automatic clear enable/disable setting

Set whether to enable or disable automatic clearing of input signal errors by using the input signal error detection function.

Setting value Description
0 Enable
1 Disable

Setting a value other than in the table above results in operation with Disable (1).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 | CH3 CH4

Input signal error detect automatic clear enable/ | 304
disable setting

Input signal error detect automatic clear enable/ | 133
disable setting (in FX3 allocation mode function)

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is Disable (1).

Offset/gain initialization enable code

When the offset/gain initialization request (Un/G70, b5) turns off»>on by setting the enable code "E20FH" in this area at the
time of initialization of offset/gain, the offset value and the gain value in the flash memory of the analog input module are

initialized.
When setting anything other than "E20FH" in this area, initialization is not executed.
When Offset/gain initialization is completed, the values are initialized to "0000H".

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

Offset/gain initialization enable code 305

Offset/gain initialization enable code (In FX3 4160
allocation mode function)

EDefault value
The default value is set to 0.

CH1 Digital output value

The A/D-converted digital output value is stored in 16-bit signed binary value.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Lt PP PPl

e g g
(2 (1

(1) Data section

(2) Sign bit 0: Positive, 1: Negative

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Digital output value 400 600 800 1000
CHO Digital output value (in FX3 allocation 1000 1002 1004 1006
mode function)
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HRefreshing cycle

If averaging processing is performed, values are updated at every averaging process cycle, but if not performed, values are
updated at every sampling cycle.

CH1 Digital operation value

A digital operation value obtained by the scaling function, shift function, digital clipping function, or difference conversion
function is stored in 16-bit signed binary value.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

HEEEEEEEEEEEEEEN

S e g
2 (1

(1) Data section

(2) Sign bit 0: Positive, 1: Negative

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Digital operation value 402 602 802 1002
CHO Digital operation value (in FX3 allocation 10 1 12 13
mode function)

Pointp

When the scaling function, shift function, digital clipping function, or difference conversion function is not used,
a value which is the same as the one in 'CH1 Digital output value' (Un\G400) is stored.

CH1 Maximum value

The maximum value of the digital operation value is stored in 16-bit signed binary value.

In the following cases, 'CH1 Maximum value' (Un\G404) is updated with the current value.

* When 'Operating condition setting request' (Un\G70, b9) is turned off>on—off, and the setting is changed
* When 'CH1 Maximum value reset request' (Un\G473) is turned off>on—off

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Maximum value 404 604 804 1004
CHO Maximum value (In FX3 allocation mode 111 112 113 114
function)
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CH1 Minimum value

The minimum value of the digital operation value is stored in 16-bit signed binary value.

In the following cases, 'CH1 Minimum value' (Un\G406) is updated with the current value.

* When 'Operating condition setting request' (Un\G70, b9) is turned off>on—off, and the setting is changed
* When 'Minimum value reset request' (Un\G474) is turned off>on—off

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Minimum value 406 606 806 1006
CHO Minimum value (In FX3 allocation function | 101 102 103 104
mode)
o O
Pomt’

« For the channel to which the averaging processing is specified, the maximum and minimum values are
stored at every averaging processing time.

» When the scaling function, shift function, digital clipping function, or difference conversion function is used,
values calculated by each function are stored in Maximum value and Minimum value.

CH1 Difference conversion state flag

The difference conversion status can be checked.

Monitor value Description
0 Not converted
1 Converting difference

When the difference conversion starting after 'CH1 Difference conversion trigger' (Un\G470) is changed from No request (0)
to Trigger request (1), 'CH1 Difference conversion state flag' (Un\G408) corresponding to the channel turns to Converting
difference (1).

When 'CH1 Difference conversion trigger' (Un\G470) is changed from Trigger request (1) to No request (0), 'CH1 Difference
conversion state flag' (Un\G408) is changed from Converting difference (1) to Not converted (0).

'CH1 Difference conversion state flag' (Un\G408) is Converting difference (1) during the difference conversion; Not converted
(0) if not in the difference conversion state.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Difference conversion state flag 408 608 808 1008
CHO Difference conversion state flag (In FX3 1361 1362 1363 1364
allocation mode function)

CH1 Logging hold flag
The logging holding status can be checked.

For details on the logging function, refer to the following.
(=5~ Page 57 Logging function

Monitor value Description
0 OFF
1 ON

When a state that data is collected in 'CH1 Logging data' (Un\G10000 to Un\G19999) changes to the stop state, 'CH1 Logging
hold flag' (Un\G409) is turned to ON (1).

When logging restarts by changing 'CH1 Logging hold request' (Un\G471) from ON (1) — OFF (0), 'CH1 Logging hold flag'
(Un\G409) is turned to OFF (0).
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EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Logging hold flag 409 609 809 1009
CHO Logging hold flag (in FX3 allocation mode | 9021 9022 9023 9024
function)

CH1 Digital filter conversion cycle monitor

The conversion cycle of the digital filter in operation is stored.
When something other than the digital filter (5) is set in ‘CH1 Averaging processing specification’ (Un\G501), O is stored.

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Digital filter conversion cycle monitor 411 611 811 1011
CHO Digital filter conversion cycle monitor (In 1331 1332 1333 1334
FX3 allocation mode function)
CH1 A/D Conversion status
The conversion status is stored.
Monitor value Conversion status Setting content
0 A/D conversion disable A status of A/D conversion disable. A/D conversion of the relevant channel has not been
executed.
1 A/D conversion start Status from when the A/D conversion is enabled to when the initial A/D conversion
completes.
2 A/D conversion completed A status after the initial A/D conversion completes. Conversion is being executed.
3 Input signal error detected A status where an input signal error is being detected.

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO A/D conversion status 420 620 820 1020
CHO A/D conversion status (In FX3 allocation 1021 1022 1023 1024
mode function)
CH1 Maximum value reset completed flag
The reset status of maximum value can be checked.
——————— - Controlled by the analog input module
——— > Controlled by the program
'CH1 Maximum value' (Un\G404) _»<C__Presentdigital operation value
/ \
1 |
! 1
ON / 1
'Maximum value reset request’ //' h
(Un\G473) ! (’ ~. OFF
i H
\ ON /
\
'Maximum value set completed flag' \‘ S
(Un\G422) b OFF
EBuffer memory address
The following shows the buffer memory address of this area.
Buffer memory name CH1 CH2 CH3 CH4
CHO Maximum value reset completed flag 422 622 822 1022
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Maximum value reset completed flag [FX3 allocation mode]

The reset status of maximum value in FX3 allocation mode can be checked.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bl
[ofoJofofofolofo]o]o]o] o |cH4chslcrz]cHi
/ /
(2 (@)
(1) 0: Not completed, 1: Completed
(2) The values of b4 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Maximum value reset completed flag (in 120
FX3 allocation mode function)
CH1 Minimum value reset completed flag
The reset status of minimum value can be checked.
——————— - Controlled by the analog input module
———— Controlled by the program
'CH1 Minimum value' (Un\G406) ,,><\ Present digital operation value
II \l
ON / !
'Minimum value reset request' 7 i N
(Un\G474) | g (’ » OFF
I i
‘\ ON II
'Minimum value reset completed flag' \\\‘ \
(Un\G423) 3| OFF
EBuffer memory address
The following shows the buffer memory address of this area.
Buffer memory name CH1 CH2 CH3 CH4
CHO Minimum value reset completed flag 423 623 823 1023
Minimum value reset completed flag [FX3 allocation mode]
The reset status of minimum value in FX3 allocation mode can be checked.
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
[ofoJofofofolofo]o]o]o] o |cr4chslcrz]cHi
/ /
2) (1)
(1) 0: Not completed, 1: Completed
(2) The values of b4 to b15 are fixed to 0.
EBuffer memory address
The following shows the buffer memory address of this area.
Buffer memory name CH1 CH2 CH3 CH4
CHO Minimum value reset completed flag (in 110

FX3 allocation mode function)
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CH1 Range setting monitor

The input range value set to the input range setting or 'CH1 Range setting' (Un\G598) can be checked.

Monitor value Description
0003H 4 to 20 mA
0009H 0to 20 mA
0006H -20 to +20m V
000AH 1to5V

000BH Oto5V

0000H -10to +10 V
000CH Oto10V

000EH User range setting

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

CHO Range setting monitor 430 630 830 1030

Range setting monitor [FX3 allocation mode]

When the FX3 allocation mode function is used, the input range set state in the input range setting can be checked.

Monitor value Description
0000H -10to +10V
0001H

0002H

0003H 4 to 20 mA
0004H

0005H

0006H -20 to +20 mA
0007H

0008H

0009H 0to 20 mA
000AH 1to5V

000BH Oto5V

000CH Oto 10V
000DH Use not allowed
000EH User range setting
000FH Use not allowed

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

Range setting monitor 1031 1032 1033 1034

CH1 Difference conversion reference value

This area stores 'CH1 Digital operation value' (Un\G402) at the start of the difference conversion as the difference conversion
reference value.

The difference conversion reference value is updated when 'CH1 Difference conversion trigger' (Un\G470) is turned from No
request (0) to Trigger request (1).
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EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Difference conversion standard value 432 632 832 1032
CHO Difference conversion standard value (in 1371 1372 1373 1374
FX3 allocation mode function)

Point

Even if '"CH1 Difference conversion state flag' (Un\G408) is turned from Converting difference (1) to Not

converted (0), 'CH1 Difference conversion reference value' (Un\G432) is not cleared.

CH1 Head pointer

The buffer memory address of the oldest data in CH1 Logging data (Un\G10000 to Un\G19999) can be checked with this

buffer memory area.

The offset value counted from the start address of CH1 Logging data (Un\G10000 to Un\G19999) is stored.

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Head pointer 434 634 834 1034
CHO Head pointer (in FX3 allocation mode 9031 9032 9033 9034
function)

[Ex]

When the value of 'CH2 Head pointer' (Un\G634) is 8550

CH2 Logging data

| Un\G20000
Head pointer: 8550
(Offset value from Un\G20000) . :
. . The latest data
l Un\G28549
Un\G28550 The oldest data
28550 = 20000 + 8550
| Un\G29999

EDefault value

The default value is 0 for all channels.

Point/©

» The value in 'CH1 Head pointer' (Un\G434) is fixed to 0 since the oldest data is stored in the start address of
CH1 Logging data (Un\G10000 to Un\G19999) while the data of the first 10000 points is being logged from
beginning of the logging. On and after the 10001st data, 'CH1 Head pointer' (Un\G434) increases one by

one each time data is stored.

* When 'CH1 Logging hold request' (Un\G471) is turned on—off, 'CH1 Head pointer' (Un\G434) is cleared to

0.
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CH1 Latest pointer

The buffer memory address of the latest data in CH1 Logging data (Un\G10000 to Un\G19999) can be checked with this
buffer memory area.
The offset value counted from the start address of CH1 Logging data (Un\G10000 to Un\G19999) is stored.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Latest pointer 435 635 835 1035
CHO Latest pointer (in FX3 allocation mode 9041 9042 9043 9044
function)

[Ex]

When the value of CH2 Latest pointer (Un\G635) is 8549

CH2 Logging data

| Un\G20000
Latest pointer: 8549
(Offset value from Un\G20000) h
¢ | | The latest data
Un\G28549 28549 = 20000 + 8549
Un\G28550
The oldest data
| Un\G29999 |

MDefault value
The default value is 0 for all channels.

Point/®

« 'CH1 Latest pointer' (Un\G435) increases one by one each time data is stored from beginning of the logging.
» When 'CH1 Logging hold request' (Un\G471) is turned on—off, 'CH1 Latest pointer' (Un\G435) is cleared to
0.

CH1 Logging data points

The number of data stored in the logging data storage area can be checked during the logging.

'CH1 Number of logging data' (Un\G436) increases one by one each time data is stored from beginning of the logging.
When the value in the logging data storage area reaches 10000, 'CH1 Number of logging data points' (Un\G436) is fixed to
10000 since the value is overwritten from the head again.

For details on the logging function, refer to the following.

[=5~ Page 57 Logging function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Number of logging data 436 636 836 1036
CHO Number of logging data (in FX3 allocation | 9051 9052 9053 9054
mode function)

Pointp
When 'CH1 Logging hold request' (Un\G471) is turned on—off, 'CH1 Number of logging data' (Un\G436) is

cleared to 0.
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CH1 Trigger pointer

The buffer memory address of the data of when a hold trigger is executed in CH1 Logging data (Un\G10000 to Un\G19999)
can be checked with this buffer memory area.

The difference between the address of buffer memory which stores the data of when a hold trigger is executed and the start
address in CH1 Logging data (Un\G10000 to Un\G19999) is stored.

For details on the logging function, refer to the following.

[=5~ Page 57 Logging function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Trigger pointer 437 637 837 1037
CHO Trigger pointer (In FX3 allocation mode 9061 9062 9063 9064
function)

EDefault value
The default value is 0 for all channels.

Point

When 'CH1 Logging hold request' (Un\G471) is turned on—off, 'CH1 Trigger pointer' (Un\G437) is cleared to
0.

CH1 Current logging read pointer

Each time an amount equivalent to the logging read points monitor value is logged, a value calculated by the following formula

is stored.

CH1 Current logging read pointer = CH1 Latest pointer - CH1 Logging read points monitor value + 1
For details on the logging function, refer to the following.

[~ Page 57 Logging function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Current logging read pointer 438 638 838 1038
CHO Current logging read pointer (in FX3 9241 9242 9243 9244
allocation mode function)

MDefault value
The default value is -1 for all channels.

CH1 Previous logging read pointer

At the time of generating an interrupt to the CPU module, the current logging read pointer just before the update by the

interrupt is stored.
For details on the logging function, refer to the following.
[=5~ Page 57 Logging function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Previous logging read pointer 439 639 839 1039
CHO Previous logging read pointer (in FX3 9251 9252 9253 9254
allocation mode function)

EDefault value
The default value is -1 for all channels.
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CH1 Logging read points monitor value

The number of the actual logging read points is stored.

When 'Operating condition setting request' (Un\G70, b9) is turned off>on—off, a value is not stored in the channel where the
logging read function is disabled.

For details on the logging function, refer to the following.

[Z=~ Page 57 Logging function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Logging read points monitor value 440 640 840 1040
CHO Logging read points monitor value (in FX3 | 9261 9262 9263 9264
allocation mode function)

CH1 Logging cycle monitor value

This area stores the actual logging cycle which is calculated from the refreshing cycle of data to be logged.

When 'Operating condition setting request' (Un\G70, b9) is turned off>on—off, the actual logging cycle is stored in Logging
cycle monitor value in the corresponding channel where the logging function is enabled.

For details on the logging function, refer to the following.

[=5~ Page 57 Logging function

The following values are stored in 'CH1 Logging cycle monitor value' (Un\G441 to Un\G443).

b15 to b0
'CH1 Logging cycle Monitor value (Second)' (Un\G441) s
'CH1 Logging cycle Monitor value (Milli second)' (Un\G442) ms
'CH1 Logging cycle monitor value (us)' (Un\G443) us

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Logging cycle monitor value (s) 441 641 841 1041
CHO Logging cycle monitor value (ms) 442 642 842 1042
CHO Logging cycle monitor value (us) 443 643 843 1043
CHO Logging cycle monitor value (s) (In FX3 9071 9074 9077 9080
allocation mode function)

CHO Logging cycle monitor value (ms) (In FX3 | 9072 9075 9078 9081
allocation mode function)

CHO Logging cycle monitor value (us) (In FX3 | 9073 9076 9079 9082
allocation mode function)
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CH1 Trigger generation time

The time when a trigger is generated is recorded.

For details on the logging function, refer to the following.

[=5~ Page 57 Logging function

'CH1 Trigger generation time (First/Last two digits of the year)' (Un\G444)

'CH1 Trigger generation time (Month/Day)' (Un\G445)

'CH1 Trigger generation time (Hour/Minute)' (Un\G446)

b15 to b8 b7 to b0
First two digits of the year Last two digits of the year
Month Day
Hour Minute
Second Day of the week

'CH1 Trigger generation time (Second/Day of the week)' (Un\G447)

‘CH1 Trigger generation time (Millisecond)' (Un\G4438)

Millisecond (upper)

Millisecond (lower)

Item Storage contents Storage example”!
First two digits of the year/Last two digits of the Stored in BCD code. 2017H
year
Month/Day 0130H
Hour/Minute 1035H
Second 40H
Day of the week One of the following values is stored in BCD code. 1H
Sunday: 0, Monday: 1, Tuesday: 2, Wednesday: 3, Thursday: 4, Friday: 5,
Saturday: 6
Millisecond (upper) Stored in BCD code. 06H
Millisecond (lower) 28H
*1 These values assume that an error occurs at 10:35 and 40.628 seconds on Monday, January 30th, 2017.
EBuffer memory address
The following shows the buffer memory address of this area.
Buffer memory name CH1 CH2 CH3 CH4
CHO Trigger generation time (First/Last two 444 644 844 1044
digits of the year)
CHO Trigger generation time (Month/Day) 445 645 845 1045
CHO Trigger generation time (Hour/Minute) 446 646 846 1046
CHO Trigger generation time (Second/Day of 447 647 847 1047
the week)
CHO Trigger generation time (Millisecond) 448 648 848 1048
CHO Trigger generation time (First/Last two 9101 9106 9111 9116
digits of the year) (In FX3 allocation mode
function)
CHO Trigger generation time (Month/Day) (In 9102 9107 9112 9117
FX3 allocation mode function)
CHO Trigger generation time (Hour/Minute) (In | 9103 9108 9113 9118
FX3 allocation mode function)
CHO Trigger generation time (Second/Day of 9104 9109 9114 9119
the week) (in FX3 allocation mode function)
CHO Trigger generation time (Millisecond) (in 9105 9110 9115 9120
FX3 allocation mode function)

Point ;>

 Time units shorter than one millisecond are not recorded.
* When 'CH1 Logging hold request' (Un\G471) is turned on—off, 'CH1 Trigger generation time' (Un\G444 to

Un\G448) is cleared to 0.
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CH1 Difference conversion trigger

Use this buffer memory area as a trigger to start or stop the difference conversion.
For details on the difference conversion function, refer to the following.
[=5~ Page 39 Difference operation function

Setting value Setting content
0 No request
1 Trigger request

Setting a value other than the values in the table above results in operation with Trigger request (1).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Difference conversion trigger 470 670 870 1070
CHO Difference conversion trigger (in FX3 1381 1382 1383 1384
allocation mode function)

EStarting and stopping the difference conversion
* When the setting value is turned from No request (0) to Trigger request (1), the difference conversion starts.

» When the setting value is turned from Trigger request (1) to No request (0), the difference conversion stops.

EDefault value
The default value is No request (0) for all channels.

CH1 Logging hold request

Use this buffer memory area as a trigger to hold (stop) logging at any timing during the logging.
For details on the logging function, refer to the following.
==~ Page 57 Logging function

Logging hold request Setting value
OFF 0
ON 1

Setting a value other than in the table above results in operation with ON (1).
When 'CH1 Logging enable/disable setting' (Un\G535) is set to Disable (1), the setting for 'CH1 Logging hold request'
(Un\G471) is ignored.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Logging hold request 471 671 871 1071
CHO Logging hold request (In FX3 allocation 9151 9152 9153 9154
mode function)

HOperation of the logging hold processing

* When Disable (0) is set to 'CH1 Level trigger condition setting' (Un\G540), the logging hold processing starts by turning
off>on 'CH1 Logging hold request' (Un\G471).

* When a value other than Disable (0) is set to 'CH1 Level trigger condition setting' (Un\G540), the logging hold processing
starts after 'CH1 Logging hold request' (Un\G471) is turned off>on and the set trigger condition is satisfied. When the level
trigger is enabled, use this buffer memory area as an interlock condition to operate the level trigger.

« If 'CH1 Logging hold request' (Un\G471) is turned on—off during the logging hold processing, the hold (stop) status is
cleared and the logging restarts.
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EDefault value
The default value is OFF (0) for all channels.

Point ;>

The stop status of the logging can be checked with 'CH1 Logging hold flag' (Un\G409).

CH1 Conversion value shift amount

Set 'CH1 Conversion value shift amount' (Un\G472) used for the shift function.

The digital operation value to which the conversion value shift amount is applied is stored in 'CH1 Digital operation value'
(Un\G402).

For details on the shift function, refer to the following.

[Z=~ Page 34 Shift function

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

HEEEEEEEEEEEEEEN

S e g
2 (1

(1) Data section

(2) Sign bit 0: Positive, 1: Negative

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Conversion value shift amount 472 672 872 1072
CHO Conversion value shift amount (In FX3 61 62 63 64
allocation mode function)

ESetting range
The possible setting range is from -32768 to +32767.

EEnabling the setting

Regardless of turning off>on—off 'Operating condition setting request' (Un\G70, b9), the set conversion value shift amount

takes effect.
EDefault value

The default value is 0 for all channels.

CH1 Maximum value reset request

When resetting the maximum value, and updating with the current value, turn off>on.

Maximum value reset request Setting value
OFF 0
ON 1

Setting a value other than in the table above results in operation with ON (1).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Maximum value reset request 473 673 873 1073

EEnabling the setting

When ‘CH1 Maximum value reset request’ (Un\G473) turns off—>on, ‘CH1 Maximum value’ (Un\G404) is reset regardless of
turning off>on—off of ‘Operating condition setting request’ (Un\G70, b9), and updated with the current value.

EDefault value
The default value is OFF (0) for all channels.
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Maximum value reset request [FX3 allocation mode]

When resetting the maximum value, and updating with the current value in FX3 allocation mode, turn off>on.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bl
[ofoJofofofolofo]o]o]o] o |cH4chslcrz]cHi
/ /
(2 (@)
(1) 0: No reset request, 1: Reset request
(2) The values of b4 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

Maximum value reset request (In FX3 allocation | 119
mode function)

EEnabling the setting

When ‘Maximum value reset request’ (Un\G119) turns off—on, ‘CH1 Maximum value’ (Un\G111) is reset regardless of turning
off>on—off of ‘Operating condition setting request’ (Un\G70, b9), and updated with the current value.

EDefault value
The default value is off (0).

CH1 Minimum value reset request

When resetting the minimum value, and updating with the current value, turn off—on.

Minimum value reset request Setting value
OFF 0
ON 1

Setting a value other than in the table above results in operation with ON (1).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

CHO Minimum value reset request 474 674 874 1074

EEnabling the setting

When ‘CH1 Minimum value reset request’ (Un\G474) turns off—on, ‘CH1 Minimum value’ (Un\G406) is reset regardless of
turning off>on—off of ‘Operating condition setting request’ (Un\G70, b9), and updated with the current value.

EDefault value
The default value is OFF (0) for all channels.

Minimum value reset request [In FX3 allocation mode]

When resetting the minimum value, and updating with the current value in FX3 allocation mode, turn off—on.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
[ofoJofofofolofo]o]o]o] o |cr4cHslcHz]cHi
/ /
(2) (@)
(1) 0: No reset request, 1: Reset request
(2) The values of b4 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

Minimum value reset request [In FX3 allocation | 109
mode function]
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BEnabling the setting

When ‘Minimum value reset request’ (Un\G109) turns off—>on, ‘CH1 Minimum value’ (Un\G101) is reset regardless of turning
off>on—off of ‘Operating condition setting request’ (Un\G70, b9), and updated with the current value.

EDefault value
The default value is off (0).

CH1 A/D conversion enable/disable setting

Set whether to enable or disable the A/D conversion.

For details on the A/D conversion enable/disable setting function, refer to the following.
[Z=~ Page 25 A/D conversion enable/disable setting function

Setting value Setting content
0 A/D conversion enable
1 A/D conversion disable

When a value other than the ones above is set, the setting is turned to A/D conversion disable (1).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO A/D conversion enable/disable setting 500 700 900 1100
CHO A/D conversion enable/disable setting (in | 1321 1322 1323 1324
FX3 allocation mode function)

HEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is A/D conversion enable (0) for all channels.

CH1 Average processing specification

Select processing to be performed among the sampling processing, averaging processing, primary delay filter, and digital
filter.

Averaging processing consists of time average, count average, and moving average.

Setting value Setting content
0 Sampling processing
1 Time average

2 Count average

3 Moving average

4 Primary delay filter

5 Digital filter

Setting a value other than the above causes an averaging process specification setting range error (error code: 1910H).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Averaging process specification 501 701 901 1101
CHO Averaging process specification (In FX3 1081 1082 1083 1084
allocation mode function)

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is Sampling processing (0) for all channels.

APPX
Appendix 4 Buffer Memory Areas 1 55



CH1 Time average/Count average/Moving average/Primary delay filter constant setting

Configure the time (for averaging), count (for averaging), moving average count, and Primary delay filter constant for each
channel where the averaging processing is specified.
The following table lists the setting ranges.

Setting value Setting content

2 to 5000 (ms) Time average

4 to 62500 (counts) Count average

2 to 1000 (counts) Moving average

1 to 500 (times) Primary delay filter constant

Setting a value other than the above causes any of time average setting range error (error code: 19200H), count average
setting range error (error code: 19300H), moving count setting range error (error code: 19400H), Primary delay filter range
error (error code: 19500H), and the A/D conversion processing is executed with the setting before error.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

CHO Time average/Count average/Moving 502 702 902 1102
average/Primary delay filter constant setting

CHO Time average/Count average/Moving 2 3 4 5
average/Primary delay filter constant setting (in
FX3 allocation mode function)

HEnabling the setting
Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EMDefault value
The default value is 0 for all channels.

Point

« Set a Primary delay filter constant for the Primary delay filter. The value of the time constant (ms) is the
product of the Primary delay filter constant and the conversion cycle.

« Since the default value is 0, change the setting value according to the processing method.

« The setting for this area is ignored in the channel where Digital filter (5) is set to 'CH1 Averaging process
specification' (Un\G501).

CH1 Scaling enable/disable setting

Set whether to enable or disable the scaling.
For details on the scaling function, refer to the following.
(==~ Page 32 Scaling function

Setting value Setting content
0 Enable
1 Disable

Setting a value other than the above causes a scaling enable/disable setting range error (error code: 1AOOH).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Scaling enable/disable setting 504 704 904 1104
CHO Scaling enable/disable setting (In FX3 1091 1092 1093 1094
allocation mode function)

HEnabling the setting
Turn offs>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.
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EDefault value
The default value is Disable (1) for all the channels.

CH1 Scaling upper limit value

Set an upper limit value for the range of the scale conversion.

For details on the scaling function, refer to the following.
==~ Page 32 Scaling function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Scaling upper limit value 506, 507 706, 707 906, 907 1106, 1107
CHO Scaling upper limit value (In FX3 1100, 1101 1102, 1103 1104, 1105 1106, 1107
allocation mode function)

ESetting range

The possible setting range is from -2147483648 to +2147483647.

In the channel where a set value does not satisfy the condition "the scaling upper limit value # the scaling lower limit value", a
scaling upper/lower limit value setting error (error code: 1A200H) occurs.

When 'CH1 Scaling enable/disable setting' (Un\G504) is set to Disable (1), the setting for 'CH1 Scaling upper limit value'
(Un\G506, 507) is ignored.

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.
EDefault value

The default value is 0 for all channels.

CH1 Scaling lower limit value

Set a lower limit value for the range of the scale conversion.

For details on the scaling function, refer to the following.
[=5~ Page 32 Scaling function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Scaling lower limit value 508, 509 708, 709 908, 909 1108, 1109
CHO Scaling lower limit value (In FX3 allocation | 1120, 1121 1122, 1123 1124, 1125 1126, 1127
mode function)

ESetting range

The possible setting range is from -2147483648 to +2147483647.

In the channel where a set value does not satisfy the condition "the scaling upper limit value # the scaling lower limit value", a
scaling upper/lower limit value setting error (error code: 1A200H) occurs.

When 'CH1 Scaling enable/disable setting' (Un\G504) is set to Disable (1), the setting for 'CH1 Scaling lower limit value'
(Un\G508, 509) is ignored.

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

HMDefault value
The default value is 0 for all channels.
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CH1 Digital clipping enable/disable setting

Set whether to enable or disable the digital clipping function.
For details on the digital clipping function, refer to the following.
[=5~ Page 37 Digital clipping function

Setting value Setting content
0 Enable
1 Disable

If a value other than the above is set, a digital clipping enable/disable setting range error (error code: 1A5C0H) occurs.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Digital clipping enable/disable setting 510 710 910 1110
CHO Digital clipping enable/disable setting (In 1141 1142 1143 1144
FX3 allocation mode function)

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is Disable (1) for all the channels.

CH1 Alert output setting (Process alarm)

Set whether to enable or disable the alert output of the process alarm.
For details on the alert output function, refer to the following.
(=5~ Page 44 Alert output function

Setting value Setting content
0 Enable
1 Disable

Setting a value other than the above causes an alert output setting (Process alarm) range error (error code: 1BOCH).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Alert output setting (Process alarm) 512 712 912 112
CHO Alert output setting (Process alarm) (In 1181 1182 1183 1184
FX3 allocation mode function)

HEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is Disable (1) for all channels.
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CH1 Alert output setting (Rate alarm)

Set whether to enable or disable the alert output of the rate alarm.
For details on the alert output function, refer to the following.
(=5~ Page 44 Alert output function

Setting value Setting content
0 Enable
1 Disable

Setting a value other than the above causes an alert output setting (Rate alarm) range error (error code: 1B8CIH).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Alert output setting (Rate alarm) 513 713 913 113
CHO Alert output setting (Rate alarm) (in FX3 1211 1212 1213 1214
allocation mode function)

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value

The default value is Disable (1) for all channels.

CH1 Process alarm upper upper limit value

Set an upper upper limit value of the alert output function (Process alarm).

For details on the alert output function, refer to the following.

(=5~ Page 44 Alert output function

EBuffer memory address

The following shows the buffer memory address of this area.
Buffer memory name CH1 CH2 CH3 CH4
CHO Process alarm upper upper limit value 514 714 914 1114
CHO Process alarm upper upper limit value (in | 81 82 83 84
FX3 allocation mode function)

ESetting range
The possible setting range is from -32768 to +32767.

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EMDefault value
The default value is 0 for all channels.
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CH1 Process alarm upper lower limit value

Set an upper lower limit value of the alert output function (Process alarm).
For details on the alert output function, refer to the following.
(=5~ Page 44 Alert output function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Process alarm upper lower limit value 516 716 916 1116
CHO Process alarm upper lower limit value (in | 1191 1192 1193 1194
FX3 allocation mode function)

ESetting range
The possible setting range is from -32768 to +32767.

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is 0 for all channels.

CH1 Process alarm lower upper limit value

Set a lower upper limit value of the alert output function (Process alarm).
For details on the alert output function, refer to the following.
(=5~ Page 44 Alert output function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Process alarm lower upper limit value 518 718 918 1118
CHO Process alarm lower upper limit value (in | 1201 1202 1203 1204
FX3 allocation mode function)

ESetting range
The possible setting range is from -32768 to +32767.

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EMDefault value
The default value is 0 for all channels.
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CH1 Process alarm lower lower limit value

Set a lower lower limit value of the alert output function (Process alarm).

For details on the alert output function, refer to the following.
(=5~ Page 44 Alert output function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Process alarm lower lower limit value 520 720 920 1120
CHO Process alarm lower lower limit value (In 71 72 73 74
FX3 allocation mode function)

ESetting range
The possible setting range is from -32768 to +32767.

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is 0 for all channels.

Point

» When using the process alarm, configure the 4-step settings for the process alarm upper upper limit value,
upper lower limit value, lower upper limit value, and lower lower limit value.

» A channel where the set values do not satisfy the condition "Upper upper limit value > Upper lower limit
value > Lower upper limit value > Lower lower limit value" causes a process alarm upper lower limit value
setting range error (error code: 1BAOH).

+ Since the default value is 0, change the setting value.

* When the scaling function, shift function, digital clipping function, or difference conversion function is used,
alarm targets are digital operation values to which the operation of each function is reflected. Be sure to

consider operation results of each function to set values.

CH1 Rate alarm alert detection cycle setting

Set the cycle to check the change rate of digital output values.
The value of the cycle to detect a rate alarm alert is the product of the value in 'CH1 Rate alarm alert detection cycle setting'

(Un\G522) and the conversion cycle.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Rate alarm alert detection cycle setting 522 722 922 1122
CHO Rate alarm alert detection cycle setting (In | 1221 1222 1223 1224
FX3 allocation mode function)

ESetting range
The possible setting range is from 1 to 32000 (times).

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is 0 for all channels.
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Point/©

» A channel where the set value is out of the range causes a rate alarm detection cycle setting range error
(error code: 1B9OH).
« Since the default value is 0, change the setting value when setting the rate alarm function.

CH1 Rate alarm upper limit value

Set an upper limit value of the change rate of digital output values to detect a rate alarm.
For details on the alert output function, refer to the following.
(=5~ Page 44 Alert output function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Rate alarm upper limit value 524 724 924 1124
CHO Rate alarm upper limit value (In FX3 91 92 93 94
allocation mode function)

ESetting range
The possible setting range is from -32768 to +32767.

Unit of the setting value varies depending on the setting of ‘Rate alarm change rate selection’ (Un\G299).

Rate alarm change rate selection (Un\G299) Unit
Rate specification (0) 0.1%
Digital output value specification (1) digit

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is 0 for all channels.
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CH1 Rate alarm lower limit value

Set a lower limit value of the change rate of digital output values to detect a rate alarm.

For details on the alert output function, refer to the following.
(=5~ Page 44 Alert output function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Rate alarm lower limit value 526 726 926 1126
CHO Rate alarm lower limit value (In FX3 1231 1232 1233 1234
allocation mode function)

ESetting range
The possible setting range is from -32768 to +32767.
Unit of the setting value varies depending on the setting of ‘Rate alarm change rate selection’ (Un\G299).

Rate alarm change rate selection (Un\G299) Unit
Rate specification (0) 0.1%
Digital output value specification (1) digit

EEnabling the setting

Turn offs>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is 0 for all channels.

Point;3

» When using the rate alarm, configure the 2-step settings for the rate alarm upper limit value and lower limit
value.

» A channel where the set values satisfy the condition "Rate alarm lower limit value > Rate alarm upper limit
value" causes a rate alarm upper/lower limit setting value inversion error (error code: 1BAOH).

« Since the default value is 0, change the setting value.

CH1 Input signal error detection setting

Set a condition for detecting an input signal error.

For details on the input signal error detection function, refer to the following.
[=5~ Page 51 Input signal error detection function

Setting value Setting content

0 Disable

1 Upper and lower limit detection
2 Lower limit detection

3 Upper limit detection

4 Simple disconnection detection

If a value other than the above is set, an input signal error detection setting range error (error code: 1COOH) occurs.
If Simple disconnection detection (4) is selected for the channel where the input range setting is other than 4 to 20 mA and 1
to 5V, a disconnection detection enabled range setting range error (error code: 1C60H) occurs.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Input signal error detection setting 528 728 928 1128
CHO Input signal error detection setting (In FX3 | 1151 1152 1153 1154
allocation mode function)
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BEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is Disable (0) for all the channels.

CH1 Input signal error detection lower limit setting value

Set a value to detect an error for the input analog value.
For details on the input signal error detection function, refer to the following.
[=5~ Page 51 Input signal error detection function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

CHO Input signal error detection lower limit 529 729 929 1129
setting value

CHO Input signal error detection lower limit 1161 1162 1163 1164
setting value (In FX3 allocation mode function)

ESetting range

The possible setting range is from 0 to 250 (0 to 25.0%). Set it in a unit of 1 (0.1%).

In the channel where a value out of the above setting range is set, an input signal error detection setting value range error

(error code: 1C10H) occurs.

The input signal error detection lower limit value is calculated by using the input signal error detection lower limit set value as

the reference as follows. The input signal error detection lower limit value to be calculated varies depending on the input

range used.

* Input signal error detection lower limit value = Lower limit value of each range - (Gain value of each range - Offset value of
each range) x (Input signal error detection lower limit setting value/1000)

Detection conditions vary depending on 'CH1 Input signal error detection setting' (Un\G528) as follows:

» When Input signal error detection setting is set to Upper and lower limit detection (1), the detection is performed with both
the input signal error detection upper limit value and input signal error detection lower limit value.

* When Input signal error detection setting is set to Lower limit detection (2), the detection is performed only with the input
signal error detection lower limit value.

* When 'Input signal error detection setting’ is set to Upper limit detection (3), the value set in this area is ignored.

* When Input signal error detection setting is set to Simple disconnection detection (4), the value set in this area is ignored.

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

HMDefault value
The default value is 50 for all channels. When the FX3 allocation mode function is used, 20 is set for all channels.
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CH1 Input signal error detection upper limit setting value

Set a value to detect an error for the input analog value.

For details on the input signal error detection function, refer to the following.
[=5~ Page 51 Input signal error detection function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Input signal error detection upper limit 530 730 930 1130
setting value

CHO Input signal error detection upper limit 1171 172 1173 1174
setting value (In FX3 allocation mode function)

ESetting range

The possible setting range is from 0 to 250 (0 to 25.0%). Set it in a unit of 1 (0.1%).

In the channel where a value out of the above setting range is set, an input signal error detection setting value range error

(error code: 1C10H) occurs.

The input signal error detection upper limit value is calculated by using the input signal error detection upper limit set value as

the reference as follows. The input signal error detection upper limit value to be calculated varies depending on the input

range used.

* Input signal error detection upper limit value = Gain value of each range + (Gain value of each range - Offset value of each
range) x (Input signal error detection upper limit setting value/1000)

Detection conditions vary depending on 'CH1 Input signal error detection setting' (Un\G528) as follows:

» When Input signal error detection setting is set to Upper and lower limit detection (1), the detection is performed with both
the input signal error detection upper limit value and input signal error detection lower limit value.

* When 'Input signal error detection setting’ is set to Lower limit detection (2), the value set in this area is ignored.

* When Input signal error detection setting is set to Upper limit detection (3), the detection is performed only with the input
signal error detection upper limit value.

* When Input signal error detection setting is set to Simple disconnection detection (4), the value set in this area is ignored.

BEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.
EDefault value

The default value is 50 for all channels. When the FX3 allocation mode function is used, 20 is set for all channels.

CH1 Logging enable/disable setting

Set whether to enable or disable the logging function.

For details on the logging function, refer to the following.
[Z=~ Page 57 Logging function

Setting value Setting content
0 Enable
1 Disable

Setting a value other than the above causes a logging enable/disable setting range error (error code: 1D0OH).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Logging enable/disable setting 535 735 935 1135
CHO Logging enable/disable setting (In FX3 9161 9162 9163 9164
allocation mode function)

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.
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EDefault value
The default value is Disable (1) for all the channels.

CH1 Logging data setting

Determine the target to be collected: digital output value or digital operation value.
For details on the logging function, refer to the following.
[~ Page 57 Logging function

Setting value Setting content
0 Digital output value
1 Digital operation value

Setting a value other than the above causes a logging data setting range error (error code: 1D30H).

When 'CH1 Logging enable/disable setting' (Un\G535) is set to Disable (1), the setting for 'CH1 Logging data setting
(Un\G536) is ignored.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Logging data setting 536 736 936 1136
CHO Logging data setting (in FX3 allocation 9171 9172 9173 9174
mode function)

HEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is Digital operation value (1) for all channels.

CH1 Logging cycle setting value

Set a cycle for storing the logging data.
For details on the logging function, refer to the following.
==~ Page 57 Logging function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Logging cycle setting value 537 737 937 1137
CHO Logging cycle setting value (In FX3 9181 9182 9183 9184
allocation mode function)

ESetting range
The setting range varies depending on the setting in 'CH1 Logging cycle unit setting' (Un\G538).

CH1 Logging cycle unit setting (Un\G538) Setting range
ps (0) 80 to 32767

ms (1) 1 to 32767

s (2) 1 to 3600

« Setting a value out of the above range causes a logging cycle setting value range error (error code: 1D10H). Logging
cannot be performed.

« If the set logging cycle is below the update cycle of data to be logged, a logging cycle setting disable error (error code:
1D20H) occurs. Logging cannot be performed.

HEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

HMDefault value
The default value is 4 for all channels.
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CH1 Logging cycle unit setting

Set a cycle unit for storing the logging data.

For details on the logging function, refer to the following.
[=5~ Page 57 Logging function

Setting value Setting content
0 us

1 ms

2 s

« Setting a value out of the above range causes a logging cycle setting value range error (error code: 1D10H). Logging
cannot be performed.

« If the set logging cycle is below the update cycle of data to be logged, a logging cycle setting disable error (error code:
1D20H) occurs. Logging cannot be performed.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Logging cycle unit setting 538 738 938 1138
CHO Logging cycle unit setting (In FX3 9191 9192 9193 9194
allocation mode function)

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.
EDefault value

The default is ms (1) for all channels.

CH1 Logging points after trigger

Set a number of data points collected for the time period from the occurrence of a hold trigger to the logging stop.

For details on the logging function, refer to the following.
[~ Page 57 Logging function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Post-trigger logging points 539 739 939 1139
CHO Post-trigger logging points (In FX3 9201 9202 9203 9204
allocation mode function)

ESetting range

The possible setting range is from 1 to 10000.

Setting a value out of the range causes a post-trigger logging points setting range error (error code: 1D400H). Logging cannot
be performed.

When 'CH1 Logging enable/disable setting' (Un\G535) is set to Disable (1), the setting for 'CH1 Post-trigger logging points’
(Un\G539) is ignored.

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is 5000 for all channels.
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CH1 Level trigger condition setting

Set the condition for the occurrence of a hold trigger when using the level trigger in the logging function.

To use the level trigger, perform level trigger condition setting to one of Level trigger (Condition: Rise) (1), Level trigger
(Condition: Fall) (2), or Level trigger (Condition: Rise and fall) (3).

For details on the logging function, refer to the following.

[Z=~ Page 57 Logging function

Setting value Setting content

0 Disable

1 Level trigger (Condition: Rise)

2 Level trigger (Condition: Fall)

3 Level trigger (Condition: Rise and Fall)

Setting a value other than the above causes a level trigger condition setting range error (error code: 1D500H).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Level trigger condition setting 540 740 940 1140
CHO Level trigger condition setting (In FX3 9211 9212 9213 9214
allocation mode function)

HEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.
EDefault value

The default value is Disable (0) for all the channels.

CH1 Trigger data

Set a buffer memory address to be monitored using a level trigger.

Set the buffer memory address where the target data for monitoring is stored.
For details on the logging function, refer to the following.
[=5~ Page 57 Logging function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Trigger data 541 741 941 1141
CHO Trigger data (In FX3 allocation mode 9221 9222 9223 9224
function)

ESetting range
The possible setting range is from 0 to 9999.
Setting a value out of the range causes a trigger data setting range error (error code: 1D6H). Logging cannot be performed.

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.
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EDefault value
The default values are set as shown below.

Channel Default value Buffer memory area to be monitored
CH1 402 CH1 Digital operation value (Un\G402)

CH2 602 CH2 Digital operation value (Un\G602)

CH3 802 CH3 Digital operation value (Un\G802)

CH4 1002 CH4 Digital operation value (Un\G1002)

When the FX3 allocation mode function is used, the following applies.

Channel Default value Buffer memory area to be monitored
CH1 10 CH1 Digital operation value (Un\G10)
CH2 1 CH2 Digital operation value (Un\G11)
CH3 12 CH3 Digital operation value (Un\G12)
CH4 13 CH4 Digital operation value (Un\G13)

CH1 Trigger setting value

Set a level to generate a level trigger.

For details on the logging function, refer to the following.
[~ Page 57 Logging function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Trigger setting value 542 742 942 1142
CHO Trigger setting value (In FX3 allocation 9231 9232 9233 9234
mode function)

ESetting range
The possible setting range is from -32768 to +32767.

BEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

HMDefault value
The default value is 0 for all channels.
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CH1 Loading interrupt enable/disable setting

Set whether to enable or disable the logging read function.
For details on the logging function, refer to the following.
[=5~ Page 57 Logging function

Setting value Setting content
0 Enable
1 Disable

« Setting a value other than the above causes a read interrupt enable/disable setting error (error code: 1D8H). Logging
cannot be performed.

* When set to Enable (0), an interrupt is generated and sent to the CPU module by setting a read pointer each time an
amount equivalent to the logging read points setting value is logged.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Logging loading enable/disable setting 544 744 944 1144
CHO Logging loading enable/disable setting (in | 9271 9272 9273 9274
FX3 allocation mode function)

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is Disable (1) for all the channels.

CH1 Logging read points setting value

An interrupt is generated to the CPU module each time the data equal to the set data points is logged.
For details on the logging function, refer to the following.
(=5~ Page 57 Logging function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Logging load points setting value 545 745 945 1145
CHO Logging load points setting value (in FX3 | 9281 9282 9283 9284
allocation mode function)

ESetting range
The possible setting range is from 10 to 10000.

Setting a value out of the range causes a logging load points setting value range error (error code: 1D9H). Logging cannot
be performed.

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is 1000 for all channels.
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CH1 Digital filter setting

When Digital filter (5) is set in Average processing specification, Digital filter setting is executed.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Digital filter setting 570 770 970 1170
CHO Digital filter setting (In FX3 allocation 6 7 8 9
mode function)

ESetting range
The possible setting range is from 1 to 1600 (digits).

Setting a value out of the range causes a Digital filter setting range error (error code: 19DOH), and the A/D conversion
processing is executed with the setting made before the error occurred.

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.
EDefault value

The default value is 0 for all channels.

CH1 Digital filter fluctuation width setting

The fluctuation width to be removed by digital filter processing is set.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

CHO Digital filter fluctuation width setting 572, 573 772,773 972,973 1172, 1173
CHO Digital filter fluctuation width setting (In 1340, 1341 1342, 1343 1344, 1345 1346, 1347
FX3 allocation mode function)

ESetting range
The possible setting range is from 80 to 200000 (us).

Set this value to Number of A/D conversion enabled channels x Conversion speed or more.

Setting a value out of the range causes a digital filter fluctuation width setting range error (error code: 19EOH), and the A/D
conversion processing is executed with the setting made before the error occurred.

In the allowable setting range, when the value which is less than the value of "the Number of A/D conversion enable channels
x Conversion speed" is set, "Digital filter fluctuation width setting range error" (error code: 19EOH) occurs and sampling
processing is operated.

HEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

HMDefault value
The default value is 0 for all channels.
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CH1 Range setting

This area is for setting an input range.

Setting value Input range
0003H 41020 mA
0009H 0 to 20 mA

0006H -20 to +20 mA
000AH 1tob5V

000BH Oto5V

0000H -10to +10 V
000CH 0Oto10V

000EH User range setting

Setting a value other than the above causes an input range setting range error (error code: 19000H).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

CHO Range setting 598 798 998 1198

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is 0003H for all channels.

Range setting [FX3 allocation mode]

When the FX3 allocation mode function is used, this area is for setting an input range.

b15 b12 b11 b8 b7 b4 b3 b0

Range setting (Un\GO)
(Setting range CH1 to CH4) Ch4 CH3 CH2 | CH1 |

(1

Set the following setting values for the bits corresponding to each CH.

Setting value Input range
OH -10to +10V
1H

2H

3H 41020 mA
4H

5H

6H -20 to +20 mA
7H

8H

9H 0 to 20 mA
AH 1tob5V

BH Oto5V

CH Oto10V

EH User range setting

EBuffer memory address

Buffer memory name CH1 ‘ CH2 CH3 CH4

Range setting (in FX3 allocation mode function) | 0

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.
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Error history

Up to 16 errors that occurred in the analog input module are logged.

b15 to b8 b7 to b0

Un\G3600 Error code

Un\G3601 First two digits of the year Last two digits of the year

Un\G3602 Month Day

Un\G3603 Hour Minute

Un\G3604 Second Day of the week

Un\G3605 Millisecond (upper) Millisecond (lower)

Un\G3606

System area

Un\G3609
Item Storage contents Storage example”!
First two digits of the year/Last two digits of the Stored in BCD code. 2017H
year
Month/Day 0130H
Hour/Minute 1035H
Second 40H
Day of the week One of the following values is stored in BCD code. 1H

Sunday: 0, Monday: 1, Tuesday: 2, Wednesday: 3, Thursday: 4, Friday: 5,
Saturday: 6

Millisecond (upper) Stored in BCD code. 06H
Millisecond (lower) 28H

*1 These values assume that an error occurs at 10:35 and 40.628 seconds on Monday, January 30th, 2017.

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name No.1 to No.16
Error history 3600 to 3759
Error history (In FX3 allocation mode function) 8600 to 8759
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Alarm history

Up to 16 alarms that occurred in the analog input module are logged.

b15 to b8 b7 to b0
Un\G3760 Alarm code
Un\G3761 First two digits of the year Last two digits of the year
Un\G3762 Month Day
Un\G3763 Hour Minute
Un\G3764 Second Day of the week
Un\G3765 Millisecond (upper) Millisecond (lower)
Un\G3766
System area
Un\G3769
Item Storage contents Storage example”!

First two digits of the year/Last two digits of the

Stored in BCD code.

2017H

year
Month/Day 0130H
Hour/Minute 1035H
Second 40H
Day of the week One of the following values is stored in BCD code. 1H
Sunday: 0, Monday: 1, Tuesday: 2, Wednesday: 3, Thursday: 4, Friday: 5,
Saturday: 6
Millisecond (upper) Stored in BCD code. 06H
Millisecond (lower) 28H

*1 These values assume that an alarm occurs at 10:35 and 40.628 seconds on Monday, January 30th, 2017.

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name

No.1 to No.16

Alarm history

3760 to 3919

Alarm history (in FX3 allocation mode function)

8760 to 8919
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CH1 Offset/gain setting mode

Specify the channel where the offset/gain setting is adjusted.

» Offset/gain setting mode (offset specification): Channel to adjust the offset
» Offset/gain setting mode (gain specification): Channel to adjust the gain

Setting Setting content
0 Disable
1 Setting channel

Set one of the offset specification or gain specification to the Setting channel (1), and the other to Disable (0). Setting a value
other than 0 and 1 causes an offset/gain setting channel range error (error code: 1E8H).

Multiple channels can be set at the same time. In that case, set the offset specification and gain specification separately. The
offset specification and gain specification cannot be set at the same time.

In the following cases, an offset/gain setting channel specification error (error code: 1E50H) occurs.

* When both the offset specification and gain specification of the same channel are set to Setting channel (1)

* When both the offset specification and gain specification of the same channel are set to Disable (0)

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Offset/gain setting mode (offset 4132 4134 4136 4138
specification)

CHO Offset/gain setting mode (gain 4133 4135 4137 4139
specification)

CHO Offset/gain setting mode (offset 4131 4132 4133 4134
specification) (in FX3 allocation mode function)

CHO Offset/gain setting mode (gain 4141 4142 4143 4144
specification) (In FX3 allocation mode function)

EEnabling the setting
Turn off>on 'Channel change request' (Un\G70, b11).

EDefault value
The default value is Disable (0) for all the channels.
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CH1 Offset/gain setting mode (Range specification)

In the offset/gain setting, specify the current input or voltage input for each channel.

Setting value Setting content
0 Voltage
1 Current

When a value other than 0 or 1 is set, the setting is regarded as Current (1).
* When an offset/gain value is written in the offset/gain setting mode (when 'User range write request' (Un\G70, b10) is
turned off—on), this setting is written to the flash memory.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Offset/gain setting mode (range 4164 4165 4166 4167
specification)

CHO Offset/gain setting mode (range 4151 4152 4153 4154
specification) (In FX3 allocation mode function)

EDefault value
The default value is Voltage (0) for all channels.

When the mode changes to offset gain setting, the value saved in the flash memory is set.

CH1 Logging data

This area stores the data logged by the logging function.

Up to 10000 points of data can be stored per channel. After the number of stored data points reaches 10000, data collection
continues with the data overwritten from the head.

For details on the logging function, refer to the following.

==~ Page 57 Logging function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Logging data 10000 to 19999 20000 to 29999 30000 to 39999 40000 to 49999
CHO Logging data (In FX3 allocation mode 10000 to 19999 20000 to 29999 30000 to 39999 40000 to 49999
function)
NE
Pomt/'

« Turning off—>on 'Operating condition setting request' (Un\G70, b9) allows the logging data in all the
channels to be cleared.

» Turning on—off Logging hold request while Logging hold flag is on allows logging to resume. In this case,
the logged data is not cleared.
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PART 2 ANALOG OUTPUT
MODULE

Part 2 describes the analog output module.
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2 FX5-4DA

2.1 Overview

The FX5-4DA analog output module is an intelligent function module that converts 4 points of digital values into analog output
(voltage, current).
It can be added to an FX5 CPU module and can output 4 channels of voltage/current.

M )

@)

(4)

(1) FX5 CPU module

(2) Analog output module (FX5-4DA)
(3) Analog device connection cable
(4) Analog device (e.g. inverter)

2.2 Specifications

This section describes the specifications of FX5-4DA.

General specifications

The general specifications other than below are the same as those for the CPU module to be connected.

For general specifications, refer to the following manuals.
LTIMELSEC iQ-F FX5S/FX5UJ/FX5U/FX5UC User's Manual (Hardware)

Items Specifications
Dielectric withstand voltage 500 V AC for 1 minute Between all terminals and ground terminal
Insulation resistance 10 MQ or higher by 500 V DC

insulation resistance tester

Power supply specifications

The following table lists the power supply specifications.

Items Specifications
External power supply Power supply voltage 24V DC +20%, -15%
Allowable momentary Operation continues when the instantaneous power failure is shorter than 5 ms.

power outage time

Current consumption 150 mA
Internal power supply Power supply voltage 5V DC
Current consumption 100 mA
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Performance specifications

The following table lists the performance specifications.

Items

Specifications

Number of output points

4 points (4 channels)

Conversion speed

80 ps/ch

Isolation method Between output terminal Photocoupler
and PLC

Between output terminal Non-isolation
channels

Number of occupied I/O points

8 points

Applicable CPU module

« FX5UJ CPU module (from the first )
+ FX5U CPU module (Ver.1.050 or later)
« FX5UC CPU module™ (Ver.1.050 or later)

Applicable engineering tool

* FX5UJ CPU module: GX Works3 (Ver.1.060N or later)
* FX5U/FX5UC CPU module: GX Works3 (Ver.1.040S or later)

*1  FX5-CNV-IFC or FX5-C1PS-5V is necessary to connect FX5-4DA to the FX5UC CPU module.

Output specifications

Items

Specifications

Analog output voltage

-10 to +10 V DC (external load resistance value 1 kQ to 1 MQ)

Analog output current

0 to 20 mA DC (external load resistance value 0 to 500 Q)

Digital input

16-bit signed binary (-32768 to +32767)

Output characteristics, resolution”

Analog output range Digital value Resolution

Voltage | 0to 10V 0 to 32000 312.5 pv
Oto5V 0 to 32000 156.3 pv
1to5V 0 to 32000 125 v
-10to +10V -32000 to +32000 312.5 wv
User range setting -32000 to +32000 3125 uv?

Current | 0to 20 mA 0 to 32000 625 nA
4 to 20 mA 0 to 32000 500 nA
User range setting -32000 to +32000 500 nA™2

Accuracy (accuracy for the full scale
analog output value)

Ambient temperature 25+5°C: Within £0.1% (voltage +20 mV, current £20 pA)
Ambient temperature 0 to 55°C: Within +0.2% (voltage+40 mV, current +40 pA)
Ambient temperature -20 to 0°C: Within +0.3% (voltage+60 mV, current £60 pA)

*1  For details on the output characteristics, refer to [==~ Page 180 Output conversion characteristics.
*2 Maximum resolution in the user range setting.
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Output conversion characteristics

The output conversion characteristics of D/A conversion are expressed by the slope of the straight line connected between
the offset and gain values both of which are used when a digital value written from CPU module is converted to the voltage or

current output value.

Offset value

The analog voltage or current value generated when the digital value 0 is set from the CPU module.

Gain value

The analog voltage or current value generated when the digital value 32000 is set from the CPU module.

Voltage output characteristic

The following shows the list of analog output ranges at the voltage output and the graphs of the voltage input characteristics.

\%
+15
+10 c
(1
+5 k‘
(3)—
1
0 > A (@)
4) \ ! )
-5 :
10} : Y
15 : digit
-32768 -32000 -768 0 +32000 +32767
digit: Digital value
V: Analog output voltage (V)
(a): Practical analog output range
No. | Analog output range Offset value Gain value Digital value Resolution
setting
1) Oto10V oV 10V 0 to 32000 312.5 wv
() 0to5V oV 5V 156.3 puV
(3) 1t05V 1V 5V 125.0 pv
(4) -10to +10 V oV 10V -32000 to +32000 312.5 wv
— User range setting (voltage) “ “ 3125 uv?

*1 Set the offset value and gain value in the user range setting within a range satisfying the following conditions. Failure to satisfy the

conditions may not result in proper D/A conversion.

- Setting range of the offset value and gain value: -10 to +10 V

- ((Gain value) - (Offset value)) > 2.0 V
*2 Maximum resolution in the user range setting. The resolution reaches the maximum when (gain value - offset value) = 10 V. Even when

(gain value - offset value) < 10 V, the maximum resolution is unchanged.

Point ;>

« Set values within the practical digital input and analog output ranges of each output range. If the range is
exceeded, the resolution and accuracy may not fall within the range of the performance specifications. (Do

not use values in the dotted line region in the graph of voltage output characteristics.)
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Current output characteristic

The following shows the list of analog output ranges at the current output and the graphs of the voltage output characteristics.

20 £ -
(2)
4 (@)
N
(M
41—
0 v
i digit
-768 0 32000 32767
digit: Digital value
I: Analog output current (mA)
(a): Practical analog output range
No. | Analog output range Offset value Gain value Digital value Resolution
setting
(1) 0to 20 mA 0mA 20 mA 0 to 32000 625.0 nA
(2) 4 to 20 mA 4 mA 20 mA 500.0 nA
— User range setting (current) “ “ -32000 to +32000 500.0 nA™2

*1 Set the offset value and gain value in the user range setting within a range satisfying the following conditions. Failure to satisfy the
conditions may not result in proper D/A conversion.
- Offset value > 0 mA, gain value <20 mA
- ((Gain value) - (Offset value)) > 6.0 mA

*2 Maximum resolution in the user range setting. The resolution reaches the maximum when (gain value - offset value) = 16 mA. Even
when (gain value - offset value) < 16 mA, the maximum resolution is unchanged.

Point )’

« Set values within the practical digital input and analog output ranges of each output range. If the range is
exceeded, the resolution and accuracy may not fall within the range of the performance specifications. (Do
not use values in the dotted line region in the graph of current output characteristics.)
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Accuracy

The accuracy of D/A conversion is the accuracy for the full scale of analog output value.
Any output characteristic change through changes of the offset/gain setting or the output range does not sacrifice the
accuracy, which is maintained within the range in the performance specifications.
The following graph shows the fluctuation range of accuracy when the range of -10 to +10 V is selected.
The fluctuation range varies as follows depending on the ambient temperature and output range.

Analog output

Ambient temperature

25+5°C

0 to 55°C

-20 to 0°C

Voltage

Current

Within £0.1% (voltage +20 mV, current
+20 pA)full scale™

Within £0.2% (voltage +40 mV, current
+40 pA)/full scale”™

Within +0.3% (voltage +60 mV, current
+60 pA/full scale”™

*1  Full-scale refers to voltage:

[Ex]

-10 to +10 V, and current: 0 to 20 mA.
(Except for the conditions under noise influence.)

\%
+10
L (1)
0
-10 digit
-32000 0 +32000

digit: Digital value
V: Analog output value (V)
(1): Fluctuation range
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Part names

This section describes the part names of the analog output module.

2-¢4.5 mounting holes [6]

[8] — "% 4
2]

|

= i

5] [7]

=

flr

(]

3 T<—[8]

]
No. Name Description
[1] Terminal block (Spring clamp terminal | For the current/voltage output and the input of 24 V external power supply.
block)
[2] Expansion cable Cable for connecting the module when adding the analog output module.
[3] Direct mounting hole Screw holes (2-$4.5, mounting screw: M4 screw) for direct installation.
[4] Operations status display LEDs Indicates the operating status of the module. (==~ Page 183 LED display)
[5] Extension connector Connector for connecting the extension cable of an extension module.
[6] Name plate The product model name and manufacturer's serial number are shown.
[7] DIN rail mounting groove The module can be installed on DIN46277 rail (35 mm wide).
[8] DIN rail mounting hook Hook for mounting the module on a DIN rail of DIN46277 (35 mm wide).
[9] Pull out tab They are used when drawing out an extension cable.
LED display
The following table lists the LED display.
LED display LED color Description
POWER Green Indicates the power supply status.
ON: Power ON

OFF: Power off or module failure

RUN Green Indicates the operating status.
Light on: Normal operation
Flashing: Offset/gain setting mode
Light off: Error occurring

ERROR Red Indicates the error status.

ON: Minor error

Flashing: Moderate error or major error
OFF: Normal operation

ALM Red Indicates the alarm status.
ON: Alarm occurred
OFF: Normal operation
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2.3 Procedures Before Operation

This section describes the procedures before operation.

1. Checkthe analog output module specifications

Check the specifications for the analog output module. (==~ Page 178 Specifications)
2. Install the analog output module

Install the analog output module to the CPU module. For details, refer to the following.
[TIMELSEC iQ-F FX5S/FX5UJ/FX5U/FX5UC User's Manual (Hardware)

3. Wiring

Perform wiring of external devices to the analog output module.

4. Adding a module
Add an analog output module to the module configuration by using GX Works3.

Point

When adding a new analog output module, if selecting the module whose module model name has "(FX3)" at
the end, it can be used as FX3 allocation mode.

* FX5-4DA: Normal mode

* FX5-4DA(FX3): FX3 allocation mode

For details on the FX3 allocation mode function, refer to [~ Page 240 FX3 allocation mode function

5. Parameter settings
Set parameters of the analog output module by using GX Works3. (=5~ Page 247 Parameter Settings)

6. Offset/gain setting
When setting the user range, perform the offset/gain setting.

7. Programming
Create a program.

2.4 Functions

This section describes the functions of an analog output module and the setting procedures for those functions.

For details on the buffer memory areas, refer to the following.
[=5~ Page 287 Buffer Memory Areas

Point

* This section describes buffer memory addresses for CH1. For details on the buffer memory addresses after
CH2, refer to the following.

[=5~ Page 287 List of buffer memory areas

» Numerical values corresponding to the channel where an error has occurred and the error description fit in
the O and A of an error code and alarm code described in this section. For details on the numerical values,
refer to the following.

(=5~ Page 279 List of error codes

[=5~ Page 282 List of alarm codes
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Function list

This section lists the functions of analog output module.

Item Description Reference

Operation mode Select the operation mode (Normal mode, Offset/gain setting mode) of the analog output Page 185
module.

Range switching function Switches the analog output range for each channel. This function can change the output Page 187
conversion characteristic by switching the range.

D/A conversion enable/disable function Controls whether to enable or disable the D/A conversion for each channel. Disabling D/A Page 187
conversion for unused channels reduces the conversion cycle.

D/A output enable/disable function Specifies whether to output the D/A conversion value or offset value for each channel. The Page 188
conversion speed is constant regardless of the output enable/disable setting.

Analog output HOLD/CLEAR function Sets whether to clear the current analog output value, or hold the previous value or the setting | Page 188
value when the CPU module operating status is Run, Stop, or Stop Error.

Analog output test function when CPU Conducts an analog output test when CPU module stops. Page 191

module stops

Scaling function Performs scale conversion on digital values within the range from a scaling upper limit value to | Page 192
a scaling lower limit value, both of which are set at desired values. This function helps reduce
the man-hours taken for creating a scale conversion program.

Shift function Adds the set input value shift amount to the digital value. Page 194

Alert output function Outputs an alarm when the digital value exceeds the warning output upper limit value or is Page 196
below the warning output lower limit value.

Rate control function Limits the increase or decrease amount of the analog output value per 80 us to prevent sudden | Page 198
change of the analog output value.

External power supply disconnection Detects that the 24 V DC external power supply is not being supplied or the supply stopped. Page 201

detection function

Disconnection detection function Detects a disconnection by monitoring the analog output value. Page 202

Interrupt function Executes a CPU module interrupt program when an interrupt factor such as a disconnection or | Page 203
warning output is detected.

Wave output function Registers the previously prepared wave data (digital input values) in the analog output module | Page 206
and performs consecutive analog output with the set conversion cycle.

Error history function Records up to 16 errors and alarms that occurred in an analog output module to store themin | Page 237
the buffer memory areas.

Offset/gain setting Corrects the D/A conversion value error for each channel. Page 259

FX3 allocation mode function This function controls the operation with a layout of the buffer memory addresses equivalentto | Page 240

those in FX3U-4DA. Sequence programs with proven results in FX3U-4DA can be diverted.

Operation mode

The analog output module operates in the normal and offset gain setting modes. Change the mode according to the function

to be used.

The individual modes are described below.

Pointp

Each operation mode further allows you to select the FX3 allocation mode function that controls the operation

with a layout of the buffer memory addresses equivalent to those in FX3U-4DA.
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Normal mode

The normal mode is divided into the normal output and wave output modes. "Normal mode" in this manual refers to both the
normal output and wave output modes.

ENormal output mode
Used to perform normal D/A conversion. This mode D/A-converts the value set in 'CH1 Digital value' (Un\G460) and outputs it
as an analog output value.

EWave output mode

Used for wave output. This mode D/A-converts the value set in 'Wave data registration area' (Un\G10000 to Un\G89999) and
outputs it as an analog output value.

For details on the wave output function, refer to the following.

[=5~ Page 206 Wave output function

Offset/gain setting mode

A mode used for the offset/gain setting
For details on the offset/gain settings, refer to the following.
[=5~ Page 259 Offset/Gain Setting

Mode change

The conditions for changing each mode are described below.

At the power-on or
at the reset of the CPU module

Offset/gain
Wave output mode setting mode

No. Conditions for change

(1) In "Basic setting" of GX Works 3, "Operation mode setting" is set to "Normal mode", and "Output mode setting" is set to "Normal output mode".

(2) In "Basic setting" of GX Works 3, "Operation mode setting" is set to the "Offset/gain setting mode".

3) The following values are set in 'Mode switching setting' (Un\G296, Un\G297), and 'Operation condition setting request' (Un\G70, b9) is turned
off>on—off.

» Un\G296: 4658H
* Un\G297: 4441H

(4) The following values are set in 'Mode switching setting' (Un\G296, Un\G297), and 'Operation condition setting request' (Un\G70, b9) is turned
off>on—off.

* Un\G296: 4441H

« Un\G297: 4658H

(5) In "Basic setting" of GX Works 3, "Operation mode setting" is set to "Normal mode", and "Output mode setting" is set to "Wave output mode".

*1  The wave output mode is independent of the others. After the system starts up in the wave output mode, it cannot change to another.
After the system starts up in a mode other than wave output, it cannot change to the wave output mode.

Checking
The current mode can be examined by the following.
Mode RUN LED status Stored value of "Operation mode Offset/gain setting mode
monitor” (Un\G60) status flag (Un\G69, b10)
Normal mode Normal output ON 0 OFF
mode
Wave output ON 2 OFF
mode
Offset/gain setting mode FLASH 1 ON
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Range switching function

Switches the analog output range for each channel.
This function can change the output conversion characteristic by switching the range.

Setting procedure

In the "Output range setting”, set the output range to be used.

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] = [Basic
setting] = [Range switching function]

Output range setting Digital input range
4 to 20 mA 0 to 32000

0 to 20 mA 0 to 32000

1to5V 0 to 32000

Oto5V 0 to 32000

-10to +10V -32000 to +32000

0to 10V 0 to 32000

User range setting (voltage)*1 -32000 to +32000
User range setting (current)”! -32000 to +32000

*1  When using the user range setting, set the offset/gain.
For offset/gain settings, refer to the following.
=~ Page 259 Offset/Gain Setting
After the data is written, the range is switched when the programmable controller power supply is turned off>on or when the

CPU module is reset.

Point}@

The range can be switched or the range setting can be monitored using the following buffer memory
addresses.

* 'CH1 Range setting' (Un\G598)

» 'CH1 Range setting monitor' (Un\G430)

For details on the buffer memory, refer to the following.

[~ Page 328 CH1 Range setting

[=5~ Page 314 CH1 Range setting monitor

D/A conversion enable/disable function

Controls whether to enable or disable the D/A conversion for each channel.

Disabling D/A conversion for unused channels reduces the conversion cycle.

Setting procedure

Set "D/A conversion enable/disable setting" to "D/A conversion enable" or "D/A conversion disable".

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] = [Basic
setting] = [D/A conversion enable/disable setting function]
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D/A output enable/disable function

This function specifies whether to output the D/A conversion value or offset value for each channel.
The conversion speed is constant regardless of the output enable/disable setting.

Setting procedure

Set D/A output enable/disable for each channel by using 'CH1 Output enable/disable flag' (Un\G70, b1).

CH1 Output enable/disable flag (Un\G70, b1) Analog output
Output enable (ON)'1 Outputs the D/A conversion value.
Output disable (OFF) Outputs the offset value.

*1 When the CPU module changes from RUN to STOP, or a stop error occurs in the CPU module, the ‘Output enable/disable flag’ (Un\G70,
b1) turns off.

Analog output HOLD/CLEAR function

Sets whether to clear the current analog output value, or hold the previous value or the setting value when the CPU module
operating status is Run, Stop, or Stop Error.

When the setting value is set, it becomes the value that was set in 'CH1 HOLD setting value' (Un\G596). The following table
lists the setting ranges.

Output range setting When the scaling function is disabled When the scaling function is enabled"!
Setting range (practical range) Setting range

4 to 20 mA 0 to 32767 -32000 to +32000

0 to 20 mA (practical range: 0 to 32000)

1to5V

Oto5V

Oto10V

-10to +10V -32768 to +32767

User range setting (voltage) (practical range: -32000 to +32000)

User range setting (current)

*1 The setting and practical ranges applied when the scaling function is enabled depend on the setting of the upper and lower scaling limit
values.

The HOLD/CLEAR setting can be checked with 'CH1 HOLD/CLEAR function setting monitor' (Un\G431).

Operation

When the CPU module operation status changes to RUN, STOP, or Stop Error, the following analog output state is entered,
depending on the combination of the analog output HOLD/CLEAR setting, 'CH1 D/A conversion enable/disable setting'
(Un\G500), and 'CH1 Output enable/disable flag' (Un\G70, b1). If the analog output HOLD/CLEAR function setting is the
previous value, the last output value will be held.
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Hin the normal output mode

Execution | CH1 D/A conversion enable/ Enable Disable
status disable setting (Un\G500)
CH1 Output enable/disable Enable Disable Enable/disable
flag (Un\G70, b1)
Analog output HOLD/CLEAR HOLD CLEAR | Previous Value, setting | Previous Value, setting
setting PrEvens Setting value, or CLEAR value, or CLEAR
Value value
Analog output status while the CPU module is RUN Output the value D/A-converted from | Offset value 0 V/0 mA
the digital value
Analog output status while the CPU module is STOP | Previous HOLD Offset Offset value 0V/0 mA
value™?3 setting value
value'?3
Analog output status while the CPU module is in Stop | Previous HOLD Offset Offset value 0 V/0 mA
Error value™ setting value
value™
The external power supply READY flag is off. 0 V/0 mA 0OV/OmA | 0V/OmA | 0V/0 mA 0 V/0 mA

The disconnection detection flag is on.

Analog output status when a watchdog timer error’!

occurs

*1  When a watchdog timer error occurs, ‘Module READY’ (Un\G69, b0) turns off and the RUN LED of the analog output module turns off.
*2 Also when the CPU module changes from STOP to RUN, the value is output according to the analog output HOLD/CLEAR setting.
*3  When the external supply power shuts off or a disconnection is detected and then it is restored, the output will be the offset value.

Precautions

With 'CH1 Output enable/disable flag' (Un\G70, b1) enabled, any CPU module change from RUN to STOP changes this flag
to Disable.

At this time, if the analog output HOLD/CLEAR function setting is the previous value, the analog output will hold the last output
value. If the analog output HOLD/CLEAR function setting is the setting value, the analog output will be the HOLD setting
value.

When the CPU module is set to RUN again, 'CH1 Output enable/disable flag' (Un\G70, b1) remains disabled. However, the
analog output will not be the offset value, and output of the previous value or HOLD setting value will continue.

When 'CH1 Output enable/disable flag' (Un\G70, b1) is enabled, output of the value D/A-converted from the digital value is
restarted.
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Hin the wave output mode

Execution | CH1 D/A Enable Disable
status Conversion
enable/disable
setting
(Un\G500)
CH1 Output Enable Disable | Enable/
enable/disable disable
flag (Un\G70, b1)
Analog output HOLD CLEAR Previous | Previous
HOLD/CLEAR Previous Value Setting value Value, Value,
setting setting setting
Wave output Output | Stop | Pause | Output | Stop | Pause | Output | Stop | Pause | Value, or | value, or
status CLEAR CLEAR
Analog output status while the CPU | Wave "3 Previous | Wave "3 HOLD Wave "3 Offset Offset 0 V/0 mA
module is RUN data value data setting data value value
value
Analog output status while the CPU | Previous value™™"® HOLD setting value™™"® Offset value™! Offset 0 V/0 mA
module is STOP value
Analog output status while the CPU | Previous value™"s HOLD setting value™"s Offset value™! Offset 0 V/0 mA
module is in Stop Error value
The external power supply READY | 0 V/0 mA 0 V/0 mA 0 V/0 mA 0 V/0 mA 0 V/0 mA

flag is off.”!

The disconnection detection flag is
*1
on.

Analog output status when a
watchdog timer error2 ocecurs

*1  When the CPU module changes from RUN to STOP or a disconnection has occurred, the wave output status changes to the wave
output stop.

*2  When a watchdog timer error occurs, ‘Module READY’ (Un\G69, b0) turns off and the RUN LED of the analog output module turns off.

*3 Output as per the setting of 'CH1 Output setting during wave output stop' (Un\G524).

*4  Also when the CPU module changes from STOP to RUN, the value is output according to the analog output HOLD/CLEAR function
setting.

*5 When the external supply power shuts off or a disconnection is detected and then it is restored, the output will be as follows.
If the CPU module is RUN: Output that was selected in Wave output stopped selection.
If the analog output HOLD/CLEAR function is being used for output because the CPU module has changed from RUN to STOP: Offset
value.

Precautions

With 'CH1 Output enable/disable flag' (Un\G70, b1) enabled, any CPU module change from RUN to STOP changes this flag
to Disable. The wave output signal also changes to wave output stop.

At this time, if the analog output HOLD/CLEAR function setting is the previous value, the analog output will hold the last output
value. If the analog output HOLD/CLEAR function setting is the setting value, the analog output will be the HOLD setting
value.

When the CPU module is set to RUN again, 'CH1 Output enable/disable flag' (Un\G70, b1) remains disabled. However, the
analog output will not be the offset value, and output of the previous value or HOLD setting value will continue.

When 'CH1 Output enable/disable flag' (Un\G70, b1) is enabled, the value selected in Wave output stopped selection is
output. Wave output does not restart.

Setting procedure

Set "Analog output HOLD/CLEAR setting" to "Previous Value", "Setting value", or "CLEAR".

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] = [Basic
setting] = [Analog output HOLD/CLEAR function]
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Analog output test function when CPU module stops

Conducts an analog output test when CPU module stops.

The following functions are enabled also during the analog output test.

* Scaling function (1=~ Page 192 Scaling function)

« Shift function (==~ Page 194 Shift function)

« Alert output function (==~ Page 196 Alert output function)

If a digital value out of the setting range is written, a digital value setting range error (error code: 1910H) will occur and the
check code will be stored in 'CH1 Set value check code' (Un\G400).

Operation

When the CPU module forcedly turns 'CH1 Output enable/disable flag' (Un\G70, b1) off>on while it is STOP, the analog
output value changes from the offset value to the D/A-converted analog output value. After that, when 'CH1 Digital value'
(Un\G460) is updated, the analog output is also updated.

When the CPU module is STOP with the analog output HOLD/CLEAR setting set to CLEAR (0), there is the following
relationship between 'CH1 Output enable/disable flag' (Un\G70, b1) and the analog output value.

A D/A-converted value is output even when the CPU module is in STOP status.

CPU module status RUN >< STOP >< RUN
CH1 Output
enable/disable flag ‘l OFF" | I OFF |

(Un\G70, b1)

Analog output Analog output value . Offset val AR Analog output value ‘< Offset val AR Analog output value
value status converted from digital value setvalue converted from digital value setvalue converted from digital value

""""" » Controlled by the analog output module

*1  When the CPU module status changes to STOP, 'CH1 Output enable/disable flag' (Un\G70, b1) turns off.
*2  When the CPU module forcedly turns 'CH1 Output enable/disable flag' (Un\G70, b1) off—on, the analog output value changes from the
offset value to the D/A-converted analog output value.

Setting procedure

To execute the analog output test, in the GX Works3 device test, use the following procedure for setting.

1. Set D/A conversion enable (0) in the buffer memory address 'CH1 D/A conversion enable/disable setting’ (Un\G500).
2. Turn off>on 'Operating condition setting request' (Un\G70, b9).

3. Atter checking that 'Operating condition setting completed flag’ (Un\G69, b9) turns off, turn on—off '‘Operating condition
setting request’' (Un\G70, b9).

4. Inthe buffer memory address 'CH1 Digital value' (Un\G460), set the digital value corresponding to the analog value to be
output.

5. Turn off>on 'CH1 Output enable/disable flag' (Un\G70, b1).
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Scaling function

Performs scale conversion on digital values within the range from a scaling upper limit value to a scaling lower limit value,
both of which are set at desired values. This function helps reduce the man-hours taken for creating a scale conversion
program.

Operation

The set 'CH1 Digital value' (Un\G460) is scale converted using 'CH1 Scaling upper limit value' (Un\G504) and 'CH1 Scaling
lower limit value'(Un\G506). Then, the D/A conversion is executed using the scale converted value. (In conversion, values are
rounded off to the nearest whole number.)

If the relation between the values is the scaling lower limit value > the scaling upper limit value, the scale conversion can be
performed according to a negative slope.

Concept of scaling setting

The scaling lower and upper limit value settings depend on whether the factory setting or user range setting is used for the
analog output range.

HIf the factory default is used for the analog output range
« For the scaling upper limit value, set the value corresponding to the upper limit value of the analog output value in the

currently set output range.
« For the scaling lower limit value, set the value corresponding to the lower limit value of the analog output value in the
currently set output range.

HIf the user range is set for the analog output range
» For the scaling upper limit, set the value corresponding to the gain value.
* For the scaling lower limit, set the value corresponding to the offset value.

Calculating the scaling value

For D/A conversion, use the value converted based on the following formula.

HIf the factory default is used for the output range
« If voltage: 1t0 5,0to 5,or 0 to 10 V
Current: 4 to 20 or 0 to 20 mA

32000

Digital value used for D/A conversion = x (Dx - SL)
SH-SL
* If voltage: -10to 10 V
Digital value used for D/A conversion = % x (Dx - SL) - 32000

HIf the user range setting is used for the output range
32000

Digital value used for D/A conversion = x (Dx - SL)
SH - SL
Item Description
Dy Digital value
Sy Scaling upper limit value
S. Scaling lower limit value
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Setting procedure

1. Set "D/A conversion enable/disable setting" to "D/A conversion enable".

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] = [Basic
setting] = [D/A conversion enable/disable setting function]

2. Set "Scaling enable/disable setting" to "Enable".

O Navigation window=> [Parameter] = [Module Information] = Module model name = [Module Parameter] = [Application
setting] = [Scaling function]

3. Set values for "Scaling upper limit value" and "Scaling lower limit value". Set the scaling setting in the following
conditions. Scaling upper limit value # Scaling lower limit value

Item Setting range

Scaling upper limit value -2147483648 to +2147483647
(practical range: -32000 to +32000)

Scaling lower limit value

Scaling setting example

[Ex]

When the scaling upper and lower limit values are set as 14000 and 4000, respectively, for a channel the output range of

whichissetas0to 5V

Analog output voltage (V)

L I

0 Digital value
32000

Scaling lower limit j Scaling upper I|m|t

value 4000 value 14000
Digital value Scaled digital value Output voltage (V)
4000 0 0
6000 6400 1
8000 12800 2
10000 19200 3
12000 25600 4
14000 32000 5
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Precautions

When the scaling function is used, the unscaled digital value can be set to a value out of the range between the scaling
upper and lower limit values (dashed line portion of output characteristics)". However, use it within the analog output
practical range (solid line portion of output characteristics). If the analog output practical range is exceeded, the maximum
resolution or the accuracy may go out of the specification.

Depending on the scaling function setting, the default digital value "0" may be inappropriate. Particularly for an example of
the output range 0 to 5V, if 'CH1 Output enable/disable flag' (Un\G70, b1) turns on with the digital value set to "0", a digital
value out-of-range error will occur. A digital value setting range error occurs (error code: 1910H) occurs, "Error flag'
(Un\G69, b15) turns on, and the ERROR LED turns on. To avoid this, set a proper digital value within the scaling range
before turning on 'CH1 Output enable/disable flag' (Un\G70, b1).

Note that use of the user range results in "scaling lower limit value = offset value".

If a scaling converted digital value falls outside the digital setting range when the scaling function is enabled, a digital value
setting range error (error code: 1910H) occurs and the check code is stored in 'CH1 Set value check code' (Un\G400).
The scaling function is enabled only for normal output. If the scaling function is enabled while the wave output function is in
use, a wave output mode scaling setting error (alarm code: 0B10H) will occur and "Warning output signal' (Un\G69, b14)
turns on.

Use the setting range of the scaling upper and lower limit values in the range of -2147483648 to +2147483647 only when
only when performing the same operation as the FX3U-4DA offset/gain function. For other than the FX3U-4DA Offset/gain
setting function, use it in the range of -32000 to +32000 because the digital value exceeds this range.

Shift function

Adds the set input value shift amount to the digital input value.

A change in input value shift amount is reflected to the analog output value in real time, which facilitates fine adjustment at

system start-up.

Operation

During digital value D/A conversion, the value obtained by adding 'CH1 Input value shift’ (Un\G480) to 'CH1 Digital value'
(Un\G460) is D/A-converted.
If the shift processing produces a calculated digital value exceeding the range of -32768 to +32767, the lower (-32768) and

upper (+32767) limit values are fixed.

If the value is written into the ‘CH1 Input value shift (Un\G480), the setting value will be added to the digital input value

regardless of whether 'Operating condition setting request' (Un\G70, b9) is on or off.

Setting procedure

In ‘Input value shift amount’, set the amount by which to shift.

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] =

[Application setting] = [Shift function]

Item Setting range

Input value shift amount -32768 to +32767
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Setting example

[Ex]

When the output range is set to 0 to 5 V and the input value shift amount is set to +50

Analog output voltage (V) Input value

shift amount
5F----------- AT
Unadjusted 71 !
value 0
s, Lo
,' I I
’ 1 1
e
Lo
’ I I
y I I
L, Adjusted ! !
-0 value . ! Digital value
50 0 31950 32000
Digital value Analog output voltage (V)
Unadjusted value Adjusted value
-50 0 0
31950 32000 5
Precautions

» The warning output, scaling, and rate control functions are executed based on the digital value for which shift-and-add was
performed.

When the value obtained by adding 'CH1 Input value shift' (Un\G480) to 'CH1 Digital value' (Un\G460) is out of the digital
setting range, a digital value setting range error (error code: 19100H) occurs and the check code is stored in 'CH1 Set value
check code' (Un\G400).

The shift function is enabled only for normal output. If 'CH1 Input value shift' (Un\G480) is set to a value other than 0 while

the wave output function is in use, a Wave output mode Input value shift amount setting error (alarm code: 0B2H) occurs
and 'Warning output signal' (Un\G69, b14) turns on. The wave output continues, but ‘CH1 Input value shift’ (Un\G480) is not
added to the output wave data.

After a Wave output mode Input value shift amount setting error occurs, "Warning output signal' (Un\G69, b14) will not be
turned off even if 0 is set in 'CH1 Input value shift' (Un\G480). To turn off "Warning output signal' (Un\G69, b14), turn
off>on—off 'Warning output clear request' (Un\G70, b14). This turns off 'Warning output signal' (Un\G69, b14), turns off the
ALM LED, and clears the 'Latest alarm code' (Un\G2).
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Alert output function

Outputs an alarm when the digital value exceeds the warning output upper limit value or is below the warning output lower
limit value.

Operation

EWarning output notification

When 'CH1 Digital value' (Un\G460) exceeds 'CH1 Alert output upper limit' (Un\G510) or falls below 'CH1 Alert output lower

limit' (Un\G512), an alarm is output when 'Alarm output upper limit flag' (Un\G36), 'Alarm output lower limit flag'(Un\G37), or

'Warning output signal' (Un\G69, b14) turns on and the ALM LED turns on. When an alarm occurs, alarm code 0800H or

0810H is stored in 'Latest alarm code' (Un\G2).

When an alarm occurs, one of the following is executed depending on 'CH1 Alert output setting' (Un\G508).

« If the setting is Enable (output not limited), the D/A conversion will be executed with the set digital values.

« If the setting is Disable (output limited), the D/A conversion will be executed with the setting values of the warning output
upper and lower limit values handled as digital values.

After a warning occurs and 'CH1 Digital value' (Un\G460) becomes less than 'CH1 Alert output upper limit value' (Un\G510) or

larger than 'CH1 Alert output lower limit value' (Un\G512), the analog output value returns to the normal value, but 'Alarm

output upper limit flag' (Un\G36), 'Alarm output lower limit flag' (Un\G37), and 'Alarm output signal flag' (Un\G69, b14) are not

cleared.

Clear the warning

There are the following two methods to clear the warning output.

Set 'CH1 Digital value' (Un\G460) to a value equal to or smaller than 'CH1 Alert output upper limit value' (Un\G510) and equal
to or larger than 'CH1 Alert output lower limit value' (Un\G512). Then,

* Turn off>on—off 'Alarm output clear request' (Un\G70, b14).

» Turn offH>on—off 'Operating condition setting request' (Un\G70, b9).

The analog output module changes to the following status when the warning output is cleared.

« 'Alarm output upper flag' (Un\G36) and 'Alarm output lower flag' (Un\G37) are cleared.

« 'Alarm output signal' (Un\G69, b14) turns off.

» The ALM LED turns off.

* The alarm code stored in 'Latest alarm code' (Un\G2) is cleared.

Setting procedure

1. Set ‘Warning output setting’ to 'Enable (output not limited)' or 'Disable (output limited)'.

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] =
[Application setting] = [Warning output function]

2. Setvalues for "Warning output upper limit value" and "Warning output lower limit value".
Set the warning output upper and lower limit values in the following conditions.
» Warning output upper limit value > Warning output lower limit value

Item Setting range

Warning output upper limit value -32768 to +32767

Warning output lower limit value

Precautions

When the shift function is used in the normal mode, the 'CH1 Digital value' (Un\G460) for which shift-and-add was performed
will be processed as the target of alarm detection. For the warning output upper and lower limit values, be sure to set the
values, taking shift-and-add into consideration.
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Warning output function operation example
EWhen 'CH1 Alert output setting’' (Un\G508) is enabled (output not limited)

Digital value —  Digital value
Analog output value

Analog output is made even if

_~ the upper limit value is exceeded.
CH1 Alert output

upper limitvalue [~ T T T T T T T AT T T T T T T T T T T T T T
+20000

CH1 Alert output
lower limit value
-20000

\Analog output is made even
if below the lower limit value.

g

Alarm output upper flag OFF ON \ A OFF

Alarm output lower flag OFF 1

Alarm output signal _OFF ON* \ s OFF ON‘:I

(Un\G69, b14) "

Alarm output clear request OFF ON OFF

(Un\G70, b14)

--------- » Controlled by the analog output module
EWhen 'CH1 Alert output setting’ (Un\G508) is enabled (output limited)

Digital value — Digital value
Analog output value

Analog output is not made when
/the upper limit value is exceeded.

CH1 Alert output
upper limitvalue [~~~ A4 N, Tt
+20000

CH1 Alert output
lower limit value
-20000

\Analog output is not made when
below the lower limit value.

Alarm output upper flag OFF ON \ " OFF
Alarm output lower flag OFF ! ‘ ON ;
Alarm output signal  OFf ON“ 3 '| OFF ON:|
(Un\G69, b14)
Alarm output clear request QOFF ON [ OFF
(Un\G70, b14)
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Rate control function

Limits the increase or decrease amount of the analog output value per 80 ps to prevent sudden change of the analog output

value.

Operation

If the variation amount of 'CH1 Digital value' (Un\G460) is larger than the value set by 'CH1 Increase digital limit value'
(Un\G514) and 'CH1 Decrease digital limit value' (Un\G516), 'CH1 Digital value' (Un\G460) is changed by the limit value set
for each digital limit value.

For 'CH1 Increase digital limit value' (Un\G514) and 'CH1 Decrease digital limit value' (Un\G516), the increase or decrease
value per 80 us is set; however, in actuality, the output value of the corresponding channel is updated with a cycle of "80 psx

Number of conversion enabled channels".

Therefore, the analog output value is increased or decreased as follows with the update cycle.

« 1st time: D/A conversion value of the Increase/Decrease digital limit value

+ 2nd time or later: D/A conversion value of "Increase/Decrease digital limit value x Number of conversion enabled channels"
If the digital value is changed during rate control, rate control will continue until a new digital value will be output. At this time,
if a digital value is set so that the increase/decrease direction is reversed, the initial output after change will be the D/A
conversion value of " 'CH1 Increase digital limit value' (Un\G514) x Number of conversion enabled channels" or " 'CH1
Decrease digital limit value' (Un\G516) x Number of conversion enabled channels".

Setting procedure

1. Set "Rate control enable/disable setting" to "Enable".

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] =
[Application setting] = [Rate control function]

2. Set values for "Increase digital limit value" and "Decrease digital limit value".

Item Setting range

Increase digital limit value 0 to 64000

Decrease digital limit value
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Rate control function operation example

This example shows operations when the rate control enable/disable settings of channels 1 to 3 are set to Enable (0) and their

Increase digital limit values are set to 600, 400, and 200.

(Analog output)

<CH1> 250V A L

125V —[_

>
>
1 1 t
Change of the internal ! !
digital value 4000>‘< 4600 X 6400 8000
Difference between L Z Z A~
the changes +600 +1800  +1600
v |
<CH2> 250V A 1
i
I
I
I I
I I
1 1
1 | i
1 : :
1.25V ; : ' !
i ' i ! -
] ] : : I Vt
Change of the internal U I I !
\
digital value 4000 4400 X 5600 X 6800 X 8000
Difference between 2 L4 L ZNI ~
the changes | +400 +1200 #1200  +1200
\%
<CH3> 2.50 VA

S o A O [

i
1 :
125V ! ! !
: Il Il Il o
i : ! : t
Change of the internal ! U ' | | ! ! '
digial value 4000 % 4200 X 4800 XX 5400 X 6000 XX 6600 X 7200 X 7800 X 8000
Difference between AL Z Z ZN ZNI A~ L ~ L ~
the changes +200  +600  +600  +600  +600  +600  +600  +200

(Conversion channel) [2]3]1]2]3]

RN (U (R R R S

XA F---

d Conversion cycle = 80 ps
K——— Output value refreshing cycle = 240 ps

(Buffer memory)

llzlelalzls] 28] 2 Bl 2 Bl 2 B[ [ ]3] 2]
1

CH1 Digital value 4000 (1.25 V)>< 8000 (2.5V)
CH2 Digital value 4000 (1.25 V)>< 8000 (2.5V)
CH3 Digital value 4000 (1.25 V) 8000 (2.5 V)

CH1 Increase digital limit value 600

CH2 Increase digital limit value 400

CH3 Increase digital limit value 200
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Precautions

» The shift function setting is enabled also during rate control.

« If the warning output function is enabled, alarm judgment is made for the preset 'CH1 Digital value' (Un\G460). Note that it
is not the timing when the upper/lower limit is exceeded by rate control.

+ Rate control does not function when the analog output test is in progress in the CPU module STOP state.

« If the analog output HOLD/CLEAR setting is other than the previous value, rate control does not function although the
analog output changes in the CPU module STOP state.

« The rate control function will be as follows if the CPU module changes its operation when D/A conversion is enabled, D/A
output is enabled, or analog output CLEAR is set.

When the CPU module changes from RUN to STOP (error): Rate control does not function.

When the CPU module changes from STOP (error) to RUN: Rate control functions.

Rate control enabled o
<4— > The digital input value

' converted in analog

The digital input value
converted in analog

Analog output value

Offset value

RUN RUN

CPU module status
STOP (Error)

« When D/A conversion is enabled, D/A output is enabled, or the analog output HOLD setting is the previous value or set
value if rate control is enabled, the analog output restarts from the offset value when the CPU module changes from STOP
(error) to RUN.

Rate control enabled
«¢— > The digital input value

1 converted in analog

The digital input value
converted in analog

Analog output value

Offset value- - - - - - - -

RUN RUN

CPU module status

STOP (Error)

* When D/A conversion is enabled or D/A output is disabled, rate control does not function.

« During rate control, if a value out of the settable range is written to 'CH1 Digital value' (Un\G460), rate control is performed
with the upper and lower limit values of the setting range. In addition, the check result is stored in 'CH1 Set value check
code' (Un\G400).

« If the scaling function is enabled in the following cases, rate control is performed with the upper (-32768) or lower (+32767)
limit value.

For the range of -10 to +10 V: (Scaling upper limit value + Scaling lower limit value) / 2 exceeded the range of -32768 to

+32767.

For the range of other than -10 to +10 V: The scaling lower limit value exceeded the range of -32768 to +32767.

« If the external power supply turns off during rate control, the analog output changes to 0 V/0 mA with the rate control
function stopped. When the external power supply is then restored, rate control restarts from the offset value.

« If a disconnection is detected during rate control, the analog output changes 0 V/0 mA with the rate control function
stopped. When the disconnection is then restored and 'Disconnection detection flag' (Un\G38) is cleared, rate control
restarts from the offset value.

» The rate control function is enabled only for normal output. If the rate control function is enabled while the wave output
function is in use, a wave output mode rate control setting error (alarm code: 0B3H) will occur and 'Warning output signal’
(Un\G69, b14) turns on.
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External power supply disconnection detection function

Detects that the 24 VV DC external power supply is not being supplied or the supply stopped.
When external power supply off is detected, 'External power supply READY flag' (Un\G69, b7) turns off and the analog output
value changes to 0 V/0 mA independently of the other settings.

Operation
If no external power supply is input, the state is judged to be external power supply off, with 'External power supply READY
flag' (Un\G69, b7) turned off.

If the input of the external power supply stops, the state is judged to be external power supply off, with 'External power supply
READY flag' (Un\G69, b7) turned off.

Precautions

If the external power supply does not satisfy the requirements of the power supply specifications, the state may be determined
to be external power supply off.
For the power specifications for the external power supply, refer to [~ Page 178 Power supply specifications.
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Disconnection detection function

Detects a disconnection by monitoring the analog output value. This function is enabled only when the analog output range is

4 to 20 mA, 0 to 20 mA or the user range (current). Disconnections can be detected for each channel.

Operation

EDisconnection detection
Disconnections can be when the analog output range is 4 to 20 mA™, 0to 20 mA, or the user range (current)*1 and 'CH1 D/A

conversion enable/disable setting' (Un\G500) is set to D/A conversion enable (0).
*1 If the analog output value is 1 mA or less, disconnections cannot be detected.

HMOperation performed when disconnection is detected
When a disconnection is detected, 'Disconnection detection flag' (Un\G38) and 'Disconnection detection signal' (Un\G69, b13)

turn on and the disconnection is notified by turning on the ERROR LED.

In addition, when a disconnection is detected, error code 1C400H is stored in 'Latest error code' (Un\GO).

Eliminate the cause of the disconnection from the disconnection state, and perform the following operations depending on the
setting of 'Disconnection Detection Automatic Clear Enable/Disable Setting' (Un\G304)*1. The analog output restarts
according to 'CH1 Output enable/disable flag' (Un\G70, b1).

*1 Disconnection detection auto-clear enable/disable setting (Un\G304) is enable only in the normal output mode.

Output mode Disconnection detection automatic clear enable/disable setting (Un\G304)
Disable Enable
Normal output mode Check the CH1 Digital value (Un\G460), and then turn Once the cause of the disconnection is eliminated, the analog
off>on—off 'Error clear request' (Un\G70, b15). output starts automatically.
Wave output mode When disconnection is detected, wave output stops. —
After turning off>on—off 'Error clear request' (Un\G70, b15), set
'CH1 Wave output start/stop request' (Un\G462) as Wave output
start request (1).

» Operation when 'Disconnection detection automatic clear enable/disable setting' (Un\G304) is Disable

Detection range

Analog output value Outside detection range

A

CH1 Analog output value

T Restart output
>

0mA .
E% Disconnection —| Time
H Removal of cause
'ON of disconnection
Disconnection detection flag (Un\G38, b0) OFF [
/" "oN
Disconnection detection signal (Un\G69, b13) OFF
Error clear request (Un\G70, b15) OFF

fffffffff » Controlled by the analog output module
——  » Controlled by the program
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» Operation when ‘Disconnection detection automatic clear enable/disable setting’ (Un\G304) is Enable

Detection range

Analog output value Outside detection range

A

CH1 Analog output value

T Restart output
0mA = b
51:— Disconnection ——| Time
{ 'ON
Disconnection detection flag (Un\G38, b0) OFF L OFF
/ ON

Disconnection detection signal (Un\G69, b13) OFF OFF

Error clear request (Un\G70, b15) OFF

A

Removal of cause of disconnection
--------- » Controlled by the analog output module

At the same time analog output restarts, the disconnection detection flag (Un\G38) of the corresponding channel is cleared. In
addition, when the analog output of all channels restarts, 'Disconnection detection signal' (Un\G69, b13) is cleared.

Interrupt function

Executes a CPU module interrupt program when an interrupt factor such as a disconnection or warning output is detected.

The number of available interrupt pointers per analog output module is up to 16.

Operation

HDetecting an interrupt factor
When an interrupt factor occurs, an interrupt request is sent to the CPU module at the same time as 'Interrupt factor detection

flag [n]' (Un\G4 to Un\G19) turns to Interrupt factor (1).

EHow to reset an interrupt factor
When Reset request (1) is set in 'Interrupt factor reset request [n]' (Un\G156 to Un\G171) corresponding to the interrupt factor,
the specified interrupt factor is reset and 'Interrupt factor detection flag [n]' (Un\G4 to Un\G19) changes to No interrupt factor

(0).
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Setting procedure

To use the interrupt function, set "Condition target setting", "Condition target channel setting", "Interrupt factor transaction
setting", and "Interrupt pointer" in GX Works3. After completing the settings, write the project to enable the settings.

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] = [Interrupt

setting]
The following shows the setting items on the interrupt settings window.
Item Description
Condition target setting Select a factor of the target for the interrupt detection.
Condition target channel setting Select a target channel when the condition target setting for the interrupt detection is channel specification.
Interrupt factor transaction setting Set an interrupt request for when the same interrupt factor occurs during the interrupt factor detection.
Interrupt pointer Specify the number of an interrupt pointer that is initiated at the detection of an interrupt factor.

ECondition target setting

Select a factor of the condition target setting for the interrupt detection.
For details on the factors to be detected, refer to the following.

[=5~ Page 309 Condition target setting [n]

ECondition target channel setting
Select a target channel when the condition target setting for the interrupt detection is channel specification.

Item Setting value

Condition target channel setting 0: All channels | 1: CH1 2: CH2 3: CH3 4: CH4

Hinterrupt factor transaction setting

Set an interrupt request for when the same interrupt factor occurs during the interrupt factor detection.

« With "Interrupt reissue requests (0)", if the same interrupt factor occurs during the interrupt factor detection, an interrupt
request is sent to the CPU module again.

» With "No interrupt reissue request (1)", if the same interrupt factor occurs during the interrupt factor detection, an interrupt
request is not sent to the CPU module.

Hinterrupt pointer

Specify the number of an interrupt pointer that is initiated at the detection of an interrupt factor. For details on the interrupt
pointers, refer to the following.

[TIMELSEC iQ-F FX5 User's Manual (Application)

Point
« If 'Condition target setting [n]' (Un\G232 to Un\G247) is Disable (0), no interrupt request is sent to the CPU

module.

« To reset the interrupt factor, set Reset request (1) until 'Interrupt factor detection flag [n]' (Un\G4 to Un\G19)
changes to No interrupt factor (0).

 Resetting interrupt factors is executed only when 'Interrupt factor reset request [n]' (Un\G156 to Un\G171)
changes from No reset request (0) to Reset request (1).

» Multiple interrupt pointers can also share the same setting of 'Condition target setting [n]' (Un\G232 to
Un\G247). When interrupts with the same settings occur in 'Condition target setting [n]' (Un\G232 to
Un\G247), the interrupt program is executed in order of the priority of the interrupt pointers. For the priority
of the interrupt pointers, refer to the following.

[TIMELSEC iQ-F FX5 User's Manual (Application)

* When All channels (0) is set for 'Condition target channel setting [n]' (Un\G264 to Un\G279) and an interrupt
detection target is set for each channel of Warning output flag (2) etc., the interrupt requests that have the
same interrupt factor are sent to the CPU module if alarms are issued in multiple channels. In this case, the
CPU module executes multiple interrupt programs at a time and thus judges that the program cannot be
normally finished due to the scan monitoring function, and a CPU module error may occur. When a CPU
module error occurs, review the CPU module parameter setting and the program.
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Setting example

[Ex]

If the interrupt program (151) is executed when an error occurs in any channel

« Parameter settings
Set "Interrupt setting" of [Module Parameter] as follows.

No. Condition target setting Condition target channel setting Interrupt pointer

2 Error flag All channels 151

* Label settings

Classification Device Description Device

Module Label FX5CPU.stSM.bAlways_ON Always ON SM400
FX5_4DA_1.unInterruptFactorMask_D[1] Interrupt factor mask 2 UN\G125
FX5_4DA_1.uninterruptFactorResetRequest_D[1] Interrupt factor reset request 2 UNG157

Labels to be defined Define global labels as shown below:

Label Mame Data Type Clasz Assign (Device /Label)

GbErrorDetection |Eit | |WaRGLOBAL - |FO |

(o

B1 K1
SMASK

(a9

-

FH5 ADA 1 unlnterruptFa
SET ctorhiask D110
UM¥G125.0

FEMD

|

E1 FXECPU stEhbAl
ways_Oh
(o0 SW00

FXE ADA_1 unlnterruptFa
SET ctorResetRequest D[1]0
E70

(125

G bErrorDetection

FO

(138)

{EMND }
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Wave output function

This function registers the previously prepared wave data (digital input values) in the analog output module and performs
consecutive analog output with the set conversion cycle. When analog (torque) control is to be performed, for example, for a
press machine or injection molding machine, it can achieve faster and smoother control than that by programming, by
automatically outputting the control wave registered in the analog output module in advance. In addition, since this control can
be achieved only by registering the wave data in the analog output module, it enables control without programming when

repetitive control such as line control is to be performed, thus reducing the man-hours for programming.

The wave output function is available only when "Wave output mode" is set in "Output mode setting" of the basic setting.
In this section, the following items set in the wave output function are called wave output data. Wave output data can be

created by "Wave output data creating tool" of the module expansion parameter.

» Wave pattern (I~ Page 253 Register the wave pattern)

» Wave output function parameters (==~ Page 257 Setting the wave output function parameters)

Wave pattern
&=
T - chEEe | e
(1) Create wave output data
Wave data can be created with
easy mouse operation from "Create
Wave Output Data" of GX Works3. |
= =
Wave data registry area
me LE I I CurentValue |_f
. oo 0 0
(2) Write the created wave output data Tocomss 0 m ¥
U0\GI999 0 _U'—f
U0\G10000 0 2000
UBG10001__ [070 01170 01110001000 5000
U0\G10002 000 1111101000000 8000
U0\G10003 0/0:1/0.0:1/1:1/0:0/0:1:0/0:0!0 10000
U0\G10004 0000000000000000 0
U0\G10005 000 0000000000000 []
Ana|og U0\G10006 [0 0.0 0000000000000 0

output module

A

Analog output l

(3) D/A conversion is sequentially
performed with the set data
and analog output is

performed.

Subject to be controlled
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Procedure for using the wave output function

Use the following procedure to use the wave output function.

1. Register the wave pattern
[Z=~ Page 253 Register the wave pattern

2. Setthe wave output function parameters

[=5~ Page 257 Setting the wave output function parameters

3. Save the wave pattern
[Z=~ Page 257 Save the wave pattern

4. Parameter setting of the analog output module
(=5~ Page 212 Parameter setting of the analog output module

5. Transfer the wave output data
[=5~ Page 215 Transfer the wave output data

6. Start, stop, or pause the wave output
[Z=" Page 217 Start, stop, or pause the wave output

Restrictions and precautions on the wave output function

The wave output function has the following restrictions and precautions.

EOutput mode setting
To use the wave output function, set the output mode setting to the wave output mode. This makes all channels operate in the
wave output mode.

EOutput range setting

No user range is available. When executing the wave output function, be sure to use anything other than the user range.
For output range setting, refer to the following.

(=5~ Page 187 Range switching function

EUnavailable functions

When the wave output function is selected, the scaling, shift, and rate functions are unavailable. Also, the setting description
of "Disconnection detection auto-clear enable/disable setting" (Un\G304) will be ignored, and the setting will be disable. When
executing the wave output function, be sure to disable them.

HAnalog output HOLD/CLEAR function

The analog output HOLD/CLEAR function differs from operation from that for normal output.
For details, refer to the following.
=5~ Page 190 In the wave output mode

Setting the wave output function parameters

To use the wave output function, the parameters of the wave output function needs to be set on the "Create Wave Output

Data" window.

Setting item Reference

Output setting during wave output stop Page 257

Output value during wave output stop

Wave pattern start address setting

Wave pattern data points setting

Wave pattern output repetition setting

Constant for wave output conversion cycle

For details on the buffer memory areas, refer to the following.
(=5~ Page 298 Details of buffer memory addresses
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Wave data

Wave data is a series of chronologically arranged digital input values to be output as analog data. Up to 80000 points of wave
data are available. Wave data is designed to be registered in 'Wave data registry area' (Un\G10000 to Un\G89999).

Wave pattern

The wave output function allows you to select a desired data points from the registered wave data and set a wave pattern for
each channel. Set the wave pattern with the following items.

Setting item Description

Wave pattern start address setting Sets the start address of the wave pattern that is output for each channel. D/A conversion is performed
sequentially from the digital input values of the set buffer memory address, and they are output as analog data.

Wave pattern data points setting Sets the data points of the wave pattern that is output for each channel. From the wave pattern start address, the
wave data for the set data points is D/A-converted and output as analog data.

An error occurs if the value obtained by subtracting 1 from the sum of the setting values of the wave pattern start address
setting and the wave pattern point setting exceeds the last buffer memory address (Un\G89999) of the wave data registration
area. Error code 1D90H is stored in 'Latest error code' (Un\GO0), 'Error flag' (Un\G69, b15) turns on, and the ERROR LED
turns on.

[Ex]

Setting example where different waves are output separately with CH1 and CH2

For CH1 For CH2
Wave pattern Wave pattern

Wave data registry area
(Un\G10000 to Un\G89999)

Empty (62000 points)

10000 points 8000 points

80000 points

Wave data registry area Wave data registry area
(Un\G10000) (Un\G89999)
Setting item Setting value
CH1 Wave pattern start address setting 10000
CH1 Wave pattern data points setting 10000
CH2 Wave pattern start address setting 20000
CH2 Wave pattern data points setting 8000

2 FX5-4DA
208 2.4 Functions



[Ex]

Setting example where the same wave is output with CH1 and CH2

For CH1, CH2
Wave pattern

Wave data registry area
(Un\G10000 to Un\G89999)

80000 points

Wave data registry area Wave data registry area
(Un\G10000) (Un\G89999)
Setting item Setting value
CH1 Wave pattern start address setting 10000
CH1 Wave pattern data points setting 80000
CH2 Wave pattern start address setting 10000
CH2 Wave pattern data points setting 80000

Wave pattern output count
The wave pattern can be output repeatedly by setting 'CH1 Wave pattern output repetition setting' (Un\G530). A count from 1

to 32767 times can be set. By setting the output count to -1, analog output of the wave pattern can be repeated indefinitely.

[Ex]

If the wave pattern output count is set to 3 times

Analog output The wave pattern is output three times.

Wave pattern

...................

)

1st time 2nd time 3rd time \

After outputting the wave pattern three times, the wave output stops and
the contents set by CH1 Output setting during wave output stop (Un\G524)
are output in analog.

For the analog output module, "repetitive control”" that outputs the same wave pattern repeatedly is defined as follows.

HIf the start and end point digital input values are identical
The end point of a wave pattern overlaps with the start point of the succeeding wave pattern by processing of the analog

output module; thus, it will not be output as analog data. By setting 'CH1 Wave pattern output repetition setting' (Un\G530),
the analog output at the wave pattern end point is as follows.

* For finite repetition

If 'CH1 Wave pattern output repetition setting' (Un\G530) is set to 2 to 32767, the digital input value at the wave pattern end
point will not be output as analog data until the last repetition. However, after the end point digital input value is output as
analog data at the last repetitive output, analog output is performed as per the setting of 'CH1 Output setting during wave
output stop' (Un\G524).
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* For indefinite repetition
Any digital input value at the wave pattern end point is not output as analog data.

For the case where the wave pattern is
repeatedly output for a limited number of times,
the wave pattern is output for the number of
times specified in Wave pattern output repetition
setting, and then the value is output in analog
according to the setting in Output setting during
wave output stop.

A wave pattern that is repeatedly Analog output
output in an analog value

1 cycle '

) 4

The digital input values of
the start point and the end

l point are the same™ l

)

The start point data of the next iteration always comes
after the end point data, not to let the end point data be
output, to seamlessly connect the wave.

*1 The wave pattern output cycle is calculated using the following formula.
Wave pattern output cycle = (Wave output conversion cycle) x (Wave pattern data points -1)
For details on the wave output conversion cycle, refer to the following.
=~ Page 211 Wave output conversion cycle

[Ex]

Calculating the wave pattern output cycle

Setting item Setting value

CH1 D/A conversion enable/disable setting D/A conversion enable (0)
CH1 Wave pattern data points setting 101

CH1 Wave pattern output repetition setting 3

CH1 Constant for wave output conversion cycle 1

For the above setting, the wave pattern output cycle is as follows (when D/A conversion is enabled only for CH1).

Output cycle of - Conversion N D/A::;]g; rjion < ng\r/:/;l:igzt N (Wave pattern
a wave pattern (us) speed Number of channels cycle constant data points -1)
= 80 x 1 x 1 x (101-1)
= 8000

HIf the start and end point digital input values are different
The wave pattern end point is directly output as analog data. Regardless of the setting in 'CH1 Wave pattern output repetition
setting' (Un\G530), the set wave patterns are consecutively output as analog data.

Awave pattern that is repeatedly Analog output

output in an analog value
P ThmTTTTEEmETTIRTRA 1 1 cycle™
v The digital input values of . <
! the start point and the end .
H point are different"! l :
R e LR EEEEE - The digital input value of the end point For the case where the wave pattern is repeatedly output
and the digital input value of the next for a limited number of times, the wave pattern is output

start point are successively output in analog for a number of times specified in Wave pattern output
repetition setting, and then the value is output in analog
according to the setting in Output setting during wave
output stop.

*1  The wave pattern output cycle is calculated using the following formula.
Wave pattern output cycle = (Wave output conversion cycle) x (Wave pattern data points)
For details on the wave output conversion cycle, refer to the following.
=~ Page 211 Wave output conversion cycle
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[Ex]

Calculating the wave pattern output cycle

Setting item

Setting value

CH1 D/A conversion enable/disable setting

D/A conversion enable (0)

CH1 Wave pattern data points setting

101

CH1 Wave pattern output repetition setting

3

CH1 Constant for wave output conversion cycle

1

For the above setting, the wave pattern output cycle is as follows (when D/A conversion is enabled only for CH1).

D/A conversion Wave output

Output cycle of _ Conversion N ; Wave pattern
awave pattern (us) ~ speed enabled Conversion data points
Number of channels cycle constant
= 80 x 1 x 1 x 101
= 8080

Wave output conversion cycle

The wave pattern conversion cycle is calculated using the following formula.

Number of D/A conversion
enabled channels

Conversion cycle Conversion speed
(us) (80 ps)
The wave output function allows you to set the conversion cycle by setting 'CH1 Constant for wave output conversion cycle'

Wave output conversion
cycle constant

(Un\G531). The conversion cycle of the current wave output can be examined using 'CH1 Wave output conversion cycle
monitor' (Un\G432, 433).

[Ex]

Conversion cycle and operation timing

Setting item Setting value

D/A conversion enable/disable setting Enable D/A conversion for CH1 to CH4.

CH1 Constant for wave output conversion cycle 1

CH2 Constant for wave output conversion cycle

CH3 Constant for wave output conversion cycle

2
3
4

CH4 Constant for wave output conversion cycle

For the above setting, the conversion cycles for the channels are as follows.

* CH1:80 x4 x 1=320 (us)

* CH2: 80 x 4 x 2 =640 (us)

« CH3: 80 x 4 x 3=960 (us)

* CH4: 80 x 4 x 4 =1280 (us)

With this conversion cycle, D/A conversion is executed and the analog values are output.

Wave output start

—’—‘—i'i/gio?siiiiii.iiiiiii.i
onnazons X1 O EEXE DX T X X X X
|320 us | 320 s | 320 us | 320 s | 320 us | 320 us | 320 us | 320 us | 320 us|
S (EERED) (AREENE) (D R
5|55640ps::|§§640us§§l§:64ous | 640ps|
D) (RIE IR R D e
| esowst L | L w0 | 960 s |
s UK X
L e 1280 5 |
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Initializing the wave output function

For the wave output function, the following are required to be initialized. Before executing the wave output function, perform
the settings described in this section.

» Register the wave pattern (<5~ Page 253 Register the wave pattern)

+ Create the wave output function parameters ([~ Page 257 Setting the wave output function parameters)

« Save the wave pattern (==~ Page 257 Save the wave pattern)

» Parameter setting of the analog output module (==~ Page 212 Parameter setting of the analog output module)

HEParameter setting of the analog output module
When the wave output function is to be used, the module parameters need to be set up separately from setting up the wave

output function parameters.

The items to be with the module parameters are as follows.

» Output range setting

Same as normal output. Select the output range to be used.

Note that when the wave output function is in use, no user range is available.
» Operation mode setting

Select "Normal mode" for the operation mode setting.

» Output mode setting

Select "Wave output mode" for the output mode setting.

* Analog output HOLD/CLEAR setting

The analog output HOLD/CLEAR function differs from operation from that for normal output. For the differences in operation
arising from the HOLD/CLEAR setting, refer to the following.

(=5~ Page 188 Analog output HOLD/CLEAR function

 Disconnection detection auto-clear enable/disable setting

"Disconnection detection auto-clear enable/disable setting" cannot be used.
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[Warning output setting]

Like normal output, set 'Enable (output not limited)' or 'Disable (output limited)' in "Warning output setting' for the channel for
which to execute D/A conversion.

Whereas for normal output, 'CH1 Digital value' (Un\G460) is the target, for wave output, the set 'wave data registry area’
(Un\G10000 to Un\G89999) is the target. The following describes the operation when the warning output function is enabled
(output not limited) and the operation when it is enabled (output limited).

» For Enable (output not limited)

If Output setting during wave output stop is Output value during wave output stop (2), this function outputs the value that was
set with the Output value during wave output stop while the wave output is at a stop.
By starting the wave output, analog output is performed, but because of "output not limited", the value of wave data is output.

CH1 Output enable/disable flag
(Un\G70, b1) OFF >< ON

CH1 Wave output start/stop f
request (Un\G462) Wave output stop request (0) >§ Wave output start request (1)
(Cl:Jl-r|11\GVXS\1/()e output status monitor Wave output stopped (0) /\> Wave output in progress (1) % Wave output stopped (0)
'Warning output signal' ON f 3
(Un\G69, b14) OFF
Wave data Analog‘;‘output
_______________________________ o
Digital value

CH1 Alert output
upper limit value ~ f------------
(Un\G510)

Warning output
Upper limit value

Warning output ~
Lower limit value

CH1 Alert output
.............................. lower limit value
(Un\G512) L.

Output value as per the setting of
CH1 Output setting during wave output stop

Offset value

Since the wave output is at a stop, the alarm turns off. (The warning doesn't turn on.)

®Q

When the output is in the range equal to or larger than "Warning output lower limit value" or equal to or smaller than "Warning output upper limit value", the
alarm can be turned off using ‘Warning output clear request’ (Un\G70, b14).
© Since the wave output is at a stop, the alarm can be turned off using ‘Warning output clear request‘ (Un\G70, b14).
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* For Enable (output limited)

If Output setting during wave output stop is Output value during wave output stop (2), this function outputs the value that was

set with the Output value during wave output stop while the wave output is at a stop.

By starting the wave output, warning output is performed, and the value set by the warning output upper and limit values is

output.

CH1 Output enable/disable flag

(Un\G70, b1) OFF >< ON

CH1 Wave output start/stop

request (Un\G462) Wave output stop request (0) >§ Wave output start request (1)

CH1 Wave output status monitor

Wave output stopped (0)

(Un\G401) Wave output stopped (0) /\> Wave output in progress (1)

'Warning output signal' 82:
(Un\G69, b14)

[ +—

Wave data Analog“output

A

Digital value

1

1

:

i\ CH1 Alert output i AN
! upper limit value
1 (Un\G510)
1
1
1
1
1
1
1
1
1

Warning output
Upper limit value

Warning output
Lower limit value

CH1 Alert output
------------------------------- lower limit value

(Un\G512)  femmmmmmeemdea d L. :

Output value selected with CH1 e
Output setting during wave output stop (Un\G524)

Offset value

Since the wave output is at a stop, the alarm turns off. (The warning doesn't turn on.)

®Q

value", the alarm can be turned off using ‘Warning output clear request’ (Un\G70, b14).
© Since the wave output is at a stop, the alarm can be turned off using ‘Warning output clear request‘ (Un\G70, b14).
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Executing the wave output function

This section describes the procedure for executing the wave output function. After the initial setting of the wave output

function, execute the contents of this section.

HETransfer the wave output data
The CPU module power is turned off—>on or reset, and the wave output data created with module extension parameter "Wave

output data creation tool" is transferred to the analog output module.
If the module extension parameter file has an error, a module extension parameter acquisition error (error code: 1DAOH)
occurs without executing D/A conversion on all channels.

HD/A conversion enable/disable setting
D/A conversion enable/disable setting can be set by the module parameter, however, when the wave output data is not set by

the module expansion parameter, perform the setting using the program.
At this time, register the wave output function parameter settings and the wave data settings before changing ‘D/A conversion
enable/disable setting’.

Precautions

'D/A conversion enable/disable setting' can be set also with a module parameter.
1. Set"D/A conversion enable/disable setting" to "D/A conversion enable".

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] = [Basic
setting] = [D/A conversion enable/disable setting function]

Note the following when wave output data is not yet set by the module extension parameter: If the setting is enabled by

resetting the CPU module or turning off—on the power supply, this causes a wave pattern data points setting range error

(error code: 1D5OH). This is because the wave pattern data points setting is set to 0 (default value) in the D/A conversion

enabled channel.

To clear this error, register the wave output function parameter setting and the wave output data, and then turn off>on—off

'‘Operation condition setting request' (Un\G70, b9). (==~ Page 257 Setting the wave output function parameters)
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EChanging the module settings

For the wave output function parameter settings written with the program, 'Operating condition setting request' (Un\G70, b9)

needs to be turned off»on—off to enable the settings. When the settings are enabled, the CH1 Analog output value set as D/

A conversion enable changes to the following depending on the status of the 'CH1 Output enable/disable flag' (Un\G70, b1).

* 'CH1 Output enable/disable flag' (Un\G70, b1) Changes to the offset value.

* 'CH1 Output enable/disable flag' (Un\G70, b1) The setting in 'CH1 Output setting during wave output stop' (Un\G524) is
output.

CPU module status ? RUN 9\

CH1 D/A conversion enable/disable o . .
setting (Un\G500) D/A conversion disable (1 )§<D/A conversion enable (O%/A conversion disable (1)

X

CH1 Output enable/disable flag

(UN\G70, b1) OFF ON

Analog output

Output value as per the setting of CH1 Output
setting during wave output stop (Un\G524)

Offset value

0 VIO mA e

Set the CH1 D/A conversion enable/disable setting (Un\G500) to D/A conversion enable (0) and turn off>on—off ‘Operation condition setting request’
(Un\G70, b9).

@ Set the CH1 D/A conversion enable/disable setting (Un\G500) to D/A conversion disable (1) and off»on—»off ‘Operation condition setting request’
(Un\G70, b9).

Point )’

When the wave output function is in use, the parameter setting can be enabled by turning offson—off
'Operating condition setting request' (Un\G70, b9) only when all channels are at a wave output stop (the CHO
Wave output status monitors for all channels are at a wave output stop (0)).

An alarm will occur if 'Operating condition setting request' (Un\G70, b9) is turned off>on—off when the wave
output status is other than the wave output stopped state for even one channel. Alarm code 0BOOH is stored
in 'Latest alarm code' (Un\G2). The parameter setting will not be enabled.
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EStart, stop, or pause the wave output
[Starting the wave output]

After the wave data is registered, the wave output can be started using the following procedure.
1. Turnon'CH1 Output enable/disable flag' (Un\G70, b1).
Turning on this flag outputs the 'CH1 Output setting during wave output stop' (Un\G524) setting as analog data.

2. Set'CH1 Wave output start/stop request' (Un\G462) to Wave output start request (1).
The wave output starts by changing Wave output stop request (0) or Wave output pause request (2) to Wave output start

request (1).

[Stopping the wave output]

To stop the wave output at a desired timing during wave output, set 'CH1 Wave output start/stop request' (Un\G462) to Wave
output stop request (0). The wave output fully stops by changing Wave output start request (1) or Wave output pause request
(2) to Wave output stop request (0). When wave output stops, Wave output stopped (0) is stored in 'CH1 Wave output status
monitor' (Un\G401). The wave output cannot restart from the stopping time point.

The wave output stops also after the wave patterns for the count set with 'CH1 Wave pattern output repetition setting’'
(Un\G530) have been output.

CPU module status RUN

CH1 D/A conversion enable/disable

setting (Un\G500) D/A conversion enable (0)
CH1 Output enable/disable flag i [2)
(Un\G70, b1) OFF >:< ON

CH1 Wave output start/stop request Wave output Wave output /ave output
(Un\G462) Wave output stop request (0)>§ start requegt (1) >< stop requegt (0) Dy 5‘3“('?;4”“‘>§Wa"e output stop request (0)

CH1 Wave output status monitor ' Wave output
(Un\G401) Wave output stopped (0) in progress (1),

\» ave output
Wave output stopped (0) in prﬁg)ress Wave output stopped (0)

Wave data

Analog output

Wave output stop

Output value as per the setting of CH1
Output setting during wave output stop (Un\G524) \ J

(1]

Offset value

The wave output starts by setting ‘CH1 Wave output start/stop request’ (Un\G462) to Wave output start request (1).

®©Q

To execute the wave output again, change the ‘CH1 Wave output start/stop request’ (Un\G462) to Wave output stop request (0) before changing it to Wave
output start request (1).

The wave output stops by setting ‘CH1 Wave output start/stop request’ (Un\G462) to Wave output stop request (0) during wave output.
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[Pausing the wave output]

» To pause the wave output, set 'CH1 Wave output start/stop request' (Un\G462) to Wave output pause request (2). The
wave output pauses by changing from Wave output start request (1) to Wave output pause stop request (2). In addition,
Wave output paused (2) is stored in 'CH1 Wave output status monitor' (Un\G401).

« To restart the wave output, change 'CH1 Wave output start/stop request' (Un\G462) from Wave output pause request (2) to
Wave output start request (1). This restarts the wave output from the wave data generated when the pause occurred.

« If 'CH1 Wave output start/stop request' (Un\G462) is set to Wave output temporary stop request (2) while the wave output is
at a stop, the following will be output depending on HOLD/CLEAR setting.

Previous Value: Outputs the digital value of the wave pattern start address.

Setting value: Outputs the HOLD setting value.

CLEAR: Outputs the offset value.

CPU module status RUN

CH1 D/A conversion

enable/disable setting (Un\G500) D/A conversion enable (0)
CH1 Output enable/disable flag >:<
(Un\G70, b1) OFF : ON
CH1 Wave output start/stop : Wave output Wave output
request (Un\G462) Wave output stop request (0) start request (1) pause request (2) X Wave output start request (1)
CH1 Wave output status monitor *
(Un\G401) Wave output stopped (0) \> _y;;)zs:;slzgw\w“e output paused (2) ‘ b, Wave output stopped (0)
\Y}
Wave data Wave output

in progress
(1)

Analog output

Output value as per the setting of CH1
Output setting during wave output stop (Un\G524) (1]

Offset value

@ The wave output stops by setting ‘CH1 Wave output start/stop request’ (Un\G462) to Wave output pause request (2) during wave output.
©® The wave output restarts by setting ‘CH1 Wave output start/stop request’ (Un\G462) to Wave output start request (1).

The analog output value obtained during the wave output paused state depends on the setting of the analog output HOLD/
CLEAR function. For details, refer to the following.
(=5~ Page 190 In the wave output mode
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* For the previous value
While the wave output is at a pause, the analog output value generated when the pause occurred is held.

CPU module status RUN

CH1 D/A conversion

enable/disable setting (Un\G500) D/A conversion enable (0)

CH1 Output enable/disable flag >:<

(Un\G70, b1) OFF ! ON

CH1 Wave output start/stop : Wave output Wave output

request (Un\G462) Wave output stop request w%stan request (1) pause request (2) Wave output start request (1)
CH1 Wave output status monitor * Wave outpu

(Un\G401) Wave output stopped (0) in progress (1 ‘5\><\Wave output paused (2) Wave output stopped (0)

Wave output
in progress
Wave data . (19)

In the case of the previous
value, the analog output
value generated when the

Analog output
pause occurred is held.

Output value as per the setting of CH1
Output setting during wave output stop (Un\G524)

Offset value

* For the setting value
While the wave output is at a pause, the HOLD setting value is output.

CPU module status RUN

CH1 D/A conversion

enable/disable setting (Un\G500) D/A conversion enable (0)

CH1 Output enable/disable flag >:<

(Un\G70, b1) OFF : ON

CH1 Wave output start/stop : Wave output Wave output

request (Un\G462) Wave output stop request w%stan request (1)>§ pause request (2) Wave output start request (1)

CH1 Wave output status monitor * Wave outout

(Un\G401) Wave output stopped (0) in progress (1 \><\Wave output paused (2 Wave output stopped (0)

Wave output
in progress
Wave data ™

Analog output

In the case of the setting
value, the HOLD setting
value is output

Output value as per the setting of CH1
Output setting during wave output stop (Un\G524)

Output value set with CH1 HOLD setting value (Un\G596)

Offset value
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220

» For CLEAR

While the wave output is at a stop, the offset value is output.

CPU module status

CH1 D/A conversion

enable/disable setting (Un\G500)

CH1 Output enable/disable flag

(Un\G70, b1)

CH1 Wave output start/stop

request (Un\G462)

CH1 Wave output status monitor

(Un\G401)

Wave data

Output value as per the setting of CH1
Output setting during wave output stop (Un\G524)

D/A conversion enable (0)

'
'
OFF >< ON

Wave output stop request (0) Wave output Wave output K

start request (1) pause request (2) Wave output start request (1)

Wave output
in progress (1)\><\Wave output paused (2)

Wave output stopped (0) Wave output stopped (0)

Wave output
in progress

Analog output

In the case of CLEAR,
the offset value is output.

\

Offset value

Pointp

» Wave output start request is accepted only when the CPU module status is RUN. If 'CH1 Wave output start/

stop request' (Un\G462) is changed to Wave output start request (1) in CPU module status other than RUN,

the wave output will not start.

» Wave output pause request is accepted only when the CPU module status is RUN or STOP.

» Wave output pause request is accepted only when the CPU module status is RUN.

« If 'CH1 Wave output start/stop request' (Un\G462) is set to a value other than 0 to 2, an error will occur. A

logging cycle setting disable error (error code: 1DOOH) is stored in 'Latest error code' (Un\GO0), 'Error flag'
(Un\G69, b15) and the ERROR LED turn on. In this case, the wave output will continue.
» An attempt to output a value out of the digital value range set with the output range causes an error,

resulting in occurrence of a digital value setting range error (error code: 19100H).

BChecking the wave output function status
The wave output function status can be checked with the following buffer memory addresses.

Item

Description

Wave output status monitor

An area to store the wave output status.

Wave output conversion cycle
monitor

Area in which the conversion cycle of wave output is stored. The unit of the stored value is ps.

Wave output count monitor

An area to store the number of times the wave pattern was output.

Wave output current address
monitor

An area to store the buffer memory address of the currently output wave data.

Wave output current digital value
monitor

An area to store the currently output digital input value.

Wave output digital value out-of-
range address monitor

When wave data that contains a registered digital input value out of the setting range is output, this area is used to store
the registration destination buffer memory address of that wave data. When a digital value outside the setting range is
detected with multiple pieces of wave data, this area stores the buffer memory address of only the first detected piece of
data.

Wave output alarm occurrence
address monitor

An area to store the buffer memory address of the wave data when an alarm occurred. When an alarm occurs due to
multiple pieces of wave data, only the buffer memory address of the wave data causing the first alarm is stored.

For details on the buffer memory areas, refer to the following.

[=5~ Page 298 Details of buffer memory addresses

2 FX5-4DA
2.4 Functions



Points on using the wave output function

HIf ‘CH1 Output enable/disable flag’ (Un\G70, b1) was changed during wave output

When ‘CH1 Output enable/disable flag’ (Un\G70, b1) is turned on—off during wave output, the wave output does not stop
although the analog output value changes to the offset value. The wave output update continues also while ‘CH1 Output
enable/disable flag’' (Un\G70, b1) is off. Turning off>on ‘CH1 Output enable/disable flag’ (Un\G70, b1) restarts the analog
output.

CPU module status RUN

CH1 D/A conversion

enable/disable setting (Un\G500) DIA conversion enable (0)

CH1 Output enable/disable flag : : :

(Un\GT70, b1) OFF X ON X OFF X ON

CH1 Wave output start/stop

request (Un\G462) Wave output stop request O)><\ Wave oulput start request (1)
CH1 Wave output status monitor ' Wave output Wave output
(Un\G401) Wave output stopped % in progress 1) stopped (0)

Wave data

Analog output

L

Output value as per the setting of CH1
Output setting during wave output stop (Un\G524)

Offset value
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HIf the CPU module status was changed during output

When the CPU module status was changed during wave output, after terminating the wave output, it operates as follows

depending on the analog output HOLD/CLEAR function setting.

* For the previous value

If the CPU changes from RUN to STOP, the wave output terminates and the value immediately before STOP is held. When
'CH1 Output enable/disable flag' (Un\G70, b1) is turned on with the CPU module changed from STOP to RUN, the output
changes as per the setting of 'CH1 Output setting during wave output stop' (Un\G524). Wave output does not restart.

To restart the wave output, change 'CH1 Wave output start/stop request' (Un\G462) from Wave output stop request (0) to

Wave output start request (1) again.

0000

222

Wave data

Output value as per the setting of CH1 Output
setting during wave output stop (Un\G524)

RUN STOP >< RUN
CPU module status

CH1 D/A conversion / D/A conversion enable (0)
enable/disable setting (Un\G500)

: (1]
&F;lG%%tpg; )enable/dlsable flag OFF >< ON 4 OFF >< ON
CH1 Wave output start/stop
request (Un\G462) Wave output stop request ><Wave output start request (1 ><Wave output stop request ><Wave output start request (1)
CH1 Wave output status monitor (ave outpul
(Un\G401) Wave output stopped (0) inprogress (1 Wave output stopped (0) /><Wave output in progress (1)

Analog output

Previous value

/

o—.
)

Offset value
0V/0 mA

The output is disabled because the CPU module changes from RUN to STOP.
Once the HOLD/CLEAR operates, the wave output stops.
Wave output does not restart.

To restart the wave output, change the setting to Wave output start request (1).
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* For the setting value

If the CPU changes from RUN to STOP, the wave output terminates and its value is held as the 'CH1 HOLD setting value'
(Un\G596). When 'CH1 Output enable/disable flag' (Un\G70, b1) is turned on with the CPU module changed from STOP to
RUN, the output changes as per the setting of 'CH1 Output setting during wave output stop' (Un\G524). Wave output does not
restart.

To perform the wave output, change 'CH1 Wave output start/stop request' (Un\G462) from Wave output request (0) to Wave
output start request (1) again.

RUN STOP >< RUN
CPU module status >§

CH1 D/A conversion / D/A conversion enable (0)
enable/disable setting (Un\G500)

; (1]
H1 le/disable fl .
Ell‘Jn\GO;atptl)J‘tl)enab e/disable flag OFF >< ON ¥ OFF >< ON
CH1 Wave output start/stop * :
request (Un\G462) Wave output stop request (0)><Wave output start request (1><Wave output stop request (0) ><Wave output start request (1)
H |
CH1 Wave output status monitor (Nave output -
(Un\G401) Wave output stopped (0) inprogress (1 Wave output stopped (0) /><Wave output in progress (1)

Wave data

Analog output

Setting value

/

Output set with CH1 HOLD
setting value (Un\G596)

Output value as per the setting of CH1 Output
setting during wave output stop (Un\G524)

Q\b

e/

Offset value
0 V/0 mA

The output is disabled because the CPU module changes from RUN to STOP.
Once the HOLD/CLEAR operates, the wave output stops.
The value set by the HOLD setting value is output.

QOO

To restart the wave output, change the setting to Wave output start request (1).
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* For CLEAR

If the CPU changes from RUN to STOP, the wave output terminates and the offset value is output. When 'CH1 Output enable/
disable flag' (Un\G70, b1) is turned on with the CPU module changed from STOP to RUN, the output changes as per the
setting of 'CH1 Output setting during wave output stop' (Un\G524). Wave output does not restart.

To perform the wave output, change the CPU module from STOP to RUN and then set 'CH1 Wave output start/stop request'
(Un\G462) to Wave output stop request (0). Then, change 'CH1 Wave output start/stop request' (Un\G462) from Wave output
stop request (0) to Wave output start request (1).

CPU module status RUN ?< STOP >< RUN

CH1 D/A conversion

enable/disable setting (Un\G500) D/A conversion enable (0)
: } -9 ‘
CH1 Output enable/disable flag y
(UN\G70, bi) OFF >< ON OFF >< ON
: \ i .
CH1 Wave output start/stop Wave output Wave output
request (Un\G462) Wave output stop request (0) >ﬁ Wave >>\|.Jtput start request (1 )>< stop requegt (0) >§ start requegt 1)
CH1 Wave output status monitor ! : ! Wave outout
(Un\G401) Wave output stopped (Mﬁ;&ﬁﬁgﬂ Wave output stopped (0) / in progresg 1)
Wave data : T ' :
E E Analog output E 124 E E
. J : 5 :
Output value as per the setting of CH1 Output ! | 5) !
setting during wave output stop (Un\G524) CLEAR E

Offset value

The output is disabled because the CPU module changes from RUN to STOP.
Once the HOLD/CLEAR operates, the wave output stops.
Outputs the offset value.

Qo0 Q

To restart the wave output, change the setting to Wave output start request (1).
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EWhen an error occurs

If a value out of the setting range of the output range is attempted to be output, an error will occur and error code 1910H is

stored in ‘Latest error code' (Un\GO0); 'Error flag' (Un\G69, b15) turns on at this time. If this error (error code: 1910H) occurs

during wave output, the analog output value will be as follows.

« If an attempt is made to output a value below the minimum value of the output range, the analog output value will be the
minimum value of the output range.

When the output range is setto 0 to 5V

CPU module status RUN
CH1 D/A conversion ;
enable/disable setting (Un\G500) D/A conversion enable (0)
CH1 Output enable/disable flag |
(Un\GT0, b1) OFF >< ON
CH1 Wave output start/stop :
request (Un\G462) Wave output stop request (0) >§ Wave output start request (1)
CH1 Wave output status monitor * \
Wave data (Un\G401) Wave output stopped (0) Wave output in progress (1) ><Wave output stopped (0)

Digital input value ,
'

32000 ] Analog output
Maximum value of the

set output range (5.12 V) -=-------~

'
'
i
'
' Gainvalue =~ =0 fecememce el e\ m e e e e e mmmm e e meemeemaaas
' (digital input value: 32000)
'
'
'
'

e e

Output value as per the setting of
CH1 Output setting during wave
output stop (Un\G524)

Offset value
(digital input value: 0)

Minimum value of the ~ F---------------- 7

set output range (-0.12 V)

Error occurrence (error code: 1910H) |

@ If an attempt is made to output a value below the minimum value of the output range, the analog output value will be the minimum value of the output
range.

If an error with error code 1910H occurs due to setting a digital input value outside the range, restore the digital input value to
the value within the range before turning off>on—off 'Error clear request' (Un\G70, b15).

The buffer memory address to register the wave data being out of range can be examined using the wave output digital value
out-of-range address monitor.
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EWhen the external power supply turns off during wave output
When the external power supply turns on—off during without, the wave output status of every channel stops and the wave

output fully stops. If the external power supply turns off—>on at this time, the wave output will not restart.

To restart the wave output, after the external power supply turns off—>on, check that the status of the analog output module
and the externally connected devices. Then, set ‘CH1 Wave output start/stop request’ (Un\G462) to Wave output start request
(1).

While the external power supply is off, no Wave output start/stop request is accepted.

CPU module status RUN

CH1 D/A conversion

enable/disable setting (Un\G500) D/A conversion enable (0)

CH1 Output enable/disable flag i

(Un\G70, b1) OFF ! o ON g

CH1 Wave output start/sto :

request (Un\GfGZ) P Wave output stop request (O%t\lav:\:zqoulgstu& Wave output stop request (0) 3pX Wave output start request (1)
. | [

CH1 Wave output status monitor Wave output

(Un\G401) Wave output stopped (0) in Drt(l%ress Wave output stopped (0) \ Wave output in progress (1)

ON ] ON ) ]

External power supply

Wave data

Analog output

Wave output is
not restarted.

Output value as per the setting of CH1 Output
setting during wave output stop (Un\G524)

0V/0 mA
0 V/0 mA is output. /

@ Since the external power supply turned on—off and the wave output stopped, change the CH1 Wave output start/stop request (Un\G462) to Wave output
stop request (0).

To restart the wave output again, change the ‘CH1 Wave output start/stop request’ (Un\G462) to Wave output stop request (0) before changing it to Wave
output start request (1).
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EWhen the disconnection occurs during wave output
When the disconnection is detected during wave output, the wave output status of the channel in which the disconnection was

detected becomes the wave output stopping, and the wave output completely stops. Even if the disconnection cause is

eliminated from the disconnection status, the wave output is not restarted.

By turning 'Error clear request' (Un\G70, b15) off>on—off, the output of the value set in 'Output setting during wave output

stop' (Un\G524) is restarted.

To restart the wave output, check that the status of the analog output module and the externally connected devices. Then, set

‘CH1 Wave output start/stop request’ (Un\G462) to Wave output start request (1).

While the disconnection detection signal is on, no Wave output start/stop request is accepted.

-— Elimination of the disconnection cause

CPU module status

RUN

CH1 D/A conversion
enable/disable setting (Un\G500)

D/A conversion enable (0)

CH1 Output enable/disable flag
(Un\G70, b1)

,
i
OFF ><

ON

CH1 Wave output start/stop
request (Un\G462)

CH1 Wave output status monitor
(Un\G401)

Disconnection detection signal
OFF

Error clear request

(Un\G70, b15) OFF

Wave output
Wave output stop request (0 start request (1 Wave output stop request O%Wave output start request (1)
H I
Wave output
Wave output stopped (0) in progress Wave output stopped (0) Wave output in progress (1)

}4

) :

Wave data

Output value as per the setting of CH1 Output
setting during wave output stop (Un\G524)

0V/0 mA

Analog output

Wave output is
not restarted.

0 V/0 mA is output. /

Since the disconnection detection signal turned off—>on and the wave output stopped, change the CH1 Wave output start/stop request (Un\G462) to Wave

output stop request (0).

@ To restart the wave output again, change the ‘CH1 Wave output start/stop request’ (Un\G462) to Wave output stop request (0) before changing it to Wave

output start request (1).
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HUsing the wave output function as PWM

The wave output function is available also as PWM with the shortest pulse width of 80 us.

In addition, since any number of pulses can be analog output by only creating a one pulse wave pattern, it contributes to
reduction of man-hours for program creation.

« Example of creating a wave pattern

Creating a wave pattern with pulse width 80 us, amplitude 5 V, and duty ratio 50%

1. Set "Output range setting"to 0 to 5 V.

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] = [Basic
setting] = [Range switching function]

2. In"Create Wave Output Data", create a wave pattern for one pulse.

Setting item Setting content
Wave pattern information Digital value range 0 to 32000
Number of pieces of data 2
Wave detail setting Digital value in section No. 1 32000
Digital value in section No. 2 0
Specified wave of section No. 2 Line

The wave monitored on GX Works3 differ from the analog output wave.

3. Set"Wave output data setting" as follows.

Setting item Setting content

CH1 Wave pattern No. Wave pattern created in step 2.

CH1 Wave pattern start address setting 10000 (default value)

CH1 Wave pattern output repetition setting Set the number of times the wave output is to be repeated.
CH1 Constant for wave output conversion cycle 1 (default value)

4. Register the wave data and wave output function parameter settings in the analog output module. For how to register
these, refer to the following.
==~ Page 215 Transfer the wave output data

5. Set D/A conversion enable (0) in 'CH1 D/A conversion enable/disable setting' (Un\G500).
6. Turn off>on—soff 'Operating condition setting request’ (Un\G70, b9).

7. Turnon'CH1 Output enable/disable flag' (Un\G70, b1).
8.

Set 'CH1 Wave output start/stop request' (Un\G462), and start the wave output. After the wave output starts, the
following analog output is generated.

Analog output
A

80 us 80 us

5V

ov

v
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Wave output step execution function

When the wave output function is in use, this execution function changes the address and data value to be output and freely

changes the analog output at a desired timing.
This function is useful for debugging the analog output test or wave output function when the wave output function is used.

[Ex]

Wave output step execution in the following conditions

» The output range is set to -10 to +10 V.
« The wave output status is wave output in progress.
» The address when the Step action wave output request is accepted is 34990.

1. During wave output, set Step action wave output request (Un\G188) to ON (1).
C): Setting by the user
I:I: Processing performed by the analog output module

Analog output value

Buffer Digital input R L R R R L R L L ]
memory areas  value ' H
+  Analog output '
Un\G25000 0 ' (Digital input value) :
Un\G25001 1000 (2) Digital input value (16000)
Un\G25002 2000 10V of Un\G34990 is held. '
Un\G25003 3000 1(32000)
(1) Set Step action wave = '—\— : :
foug’,‘\‘“ (rf)‘_lfm (Unc188) Un\G34988 12000 o go\c/m)
Un\G34989 14000 ' :
Current address || Un\G34990 16000 | : :
Un\G34991 18000 : oV :
Un\G34992 20000 H (0) H
Un\G34993 22000 H H
Un\G34994 24000 : :
Un\G34995 26000 eeamscmeessssaSCeiTeacmmesaasesmesasssseseasssmesans H
Un\G34996 28000 (2) The analog output module accepts the request.
Un\G34997 30000
Un\G34998 32000 !
The update of the address to be output stops.

*1 The contents described here is the case when the wave output status is the
wave output in progress at the timing of (1). If the status is other than the
wave output in progress, the following value is output at the timing of (2).

- When wave output is stopped
The digital value that is set as the wave pattern start address is output
in an analog value and held.

- When wave output is paused
The data of the address during the wave output pause (wave output
current address) is held.
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2. Set'CH1 Wave output step action movement amount' (Un\G482) to 8 (8 in forward direction).

(3) Set the CH1 Wave output
step execution movement

amount (Un\G482) to 8 (8 in

forward direction).

Analog output value

Analog output
(Digital input value)

A0V |pmmmmmmmmmm e
(32000)

(4) Digital input value (32000)
of Un\G34998 is output in
analog.

Buffer Digital Input
memory areas  value
Un\G25000 0
Un\G25001 1000
Un\G25002 2000
Un\G25003 3000
N —\:
Un\G34988 12000
Un\G34989 14000 | .
1] UmG34990 | 16000
T Un\G34997 1777180007 """
Un\G34992 20000
Un\G34993 22000
Un\G34994 24000
Un\G34995 26000
Un\G34996 28000
Un\G34997 30000
Un\G34998 32000

Current address |

[«—

(4) The analog output module accepts the movement amount.

!

The address to be output is moved by the movement amount.

3. Rewrite the digital input value of address 34992 to 16000, and set 'CH1 Wave output step action movement amount'
(Un\G482) to -6 (6 in reverse direction).

(5) Rewrite the digital input

value of address 34992

N\,

Current address |

(6) Set the CH1 Wave output

Buffer Digital Input
memory areas  value
Un\G25000 0
Un\G25001 1000
Un\G25002 2000
Un\G25003 3000
~1 ’\
Un\G34988 12000
Un\G34989 14000
Un\G34990 16000
Un\G34991 18000
Un\G34992 26660
Un\G34993 22000
Un\G34994 24000
Un\G34995 26000
Un\G34996 28000
Un\G34997 30000 | M.
: | Un\G34998 32000 H

step execution movement
amount (Un\G482) to -6 (6 -

in reverse direction).
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Analog output value
(7) Digital input value (16000)
of Un\G34992 is output in
analog.

Analog output
(Digital input value)

10V
(32000)

(7) The analog output module accepts the movement amount.

!

The address to be output is moved by the movement amount.




4. Set Step action wave output request (Un\G188) to OFF (0).

Buffer

Digital input

memory areas  value

Un\G25000

0

Analog output value

Analog output
(Digital input value)

1
1 1
| 1
1 1
1 1
, 10V 1
Un\G25001 1000 | (32000) 1
Un\G25002 2000 ' !
Un\G25003 3000 1 !
1 5V = !
(8) Set Step action wave ~ T~ 1 (16000) !
output request (Un\G188) 1 !
to OFF (0). Un\G34988 12000 1 !
Un\G34989 14000 1 !
Un\G34990 16000 ! OOV ¢ :
Un\G34991 18000 | © I
Current address [| Un\G34992 16000 | !
Un\G34993 22000 1 (8) :
Un\G34994 24000 e e e it
Un\G34995 26000
Un\G34996 28000 (9) The analog output module accepts the request.
Un\G34997 30000 .
Un\G34998 32000

*2 When CH1 Output setting during wave
output stop (Un\G524) is set to 0 V/0 mA (0). with the setting of CH1 Output

The wave output status changes to wave output stopped.

(9) Analog output™ is performed

setting during wave output stop
(Un\G524).
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HOperation of the wave output step execution function
The wave output step execution function operates as follows.

Step action wave output request >§
Uncrss)  OFFO) / | ON(1)

CH1 Wave output status monitor \>:< W ) )
(Un\G401) : ‘ave output step in execution (3)

CH1 Wave output step execution

moving amount (Un\G482) No movement (0)

No movement (0)

CH1 Wave output current address

itor (Un\G436, 437 Address B Address C
monitor (Un ) Address A <\>( (Address A +5000) <\>( (Address B -1000)

Digital input value of address B Digital input value of address C is
Analog output value \>< is output in analog. $< output in analog.

——  » Controlled by the analog output module

By turning 'Step action wave output request' (Un\G188) OFF (0) — ON (1), change the status to Wave output step execution
in progress. By setting the value in 'CH1 Wave output step action movement amount' (Un\G482) during wave output step
execution, control moves to the address of the wave data to be subjected to the output test. For the value in 'CH1 Wave
output step action movement amount' (Un\G482), set the amount by which to move it from the address of the current wave
data.

After the movement is completed, 'CH1 Wave output step action movement amount' (Un\G482) changes to No movement (0)
and the destination wave data is output as analog data.

The range where the movement is enabled by 'CH1 Wave output step action movement amount' (Un\G482) is determined by
both setting values of the wave pattern start address and the wave pattern data points. The movable range is as follows.

[ Wave pattern j [ Wave pattern

Start address Start address * V/ave pattern data points - 1 ]

If a value equal to or larger than "Wave pattern data points" is set in 'CH1 Wave output step action movement amount'
(Un\G482), the value of wave pattern data points will be used for processing.

BExecution of the wave output step execution function
To use the wave output step execution function, the wave output function needs to be initialized beforehand. For initializing

the wave output function, refer to the following.

[=5~ Page 212 Initializing the wave output function

[Changing the status to wave output step execution]

Change the wave output status to Wave output step execution in progress by using the following procedure.

1. Tum Step action wave output request (Un\G188) OFF (0) —» ON (1).

2. Check that the CHO Wave output status monitor for all channels have changed to Wave output step execution in
progress (3).

To perform the wave output step execution, check the 'Latest error code' (Un\G0) and the ERROR LED to confirm that no

error has occurred. Then, change ‘Step action wave output request' (Un\G188) (0) from OFF (0) to ON (1). Unless the wave

output parameter setting is set within the set range on all D/A conversion enabled channels, the wave output step execution

cannot be performed on any channels.
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[Wave output step execution]

After making change to the wave output step execution state, perform the wave output step execution using the following
procedure. By repeating this procedure, the analog output test and debugging can be performed when the wave output
function is performed.

1. Change the wave data of the target subjected to wave output step execution to an arbitrary value.

2. Set the value in 'CH1 Wave output step action movement amount' (Un\G482).

Set the following value depending on the direction in which to move control.

Shift direction Description Setting value
No shift Control does not move to another buffer memory address of the output wave data. 0
Forward movement Control moves to another output buffer memory address in the increasing direction from the 1 to 30000

address at which the wave data is currently being output.

« 1f 10000 is set in ‘CH1 Wave output step action movement amount’ (Un\G482) when the
currently output wave data is at buffer memory address Un\G20000, control will move to
Un\G30000 as the output buffer memory address.

Reverse movement Control moves to another output buffer memory address in the decreasing direction from the -1 to -30000

address at which the wave data is currently being output.

« If -10000 is set in ‘CH1 Wave output step action movement amount’ (Un\G482) when the
currently output wave data is at buffer memory address Un\G40000, control will move to
Un\G30000 as the output buffer memory address.

3. Check that the value of 'CH1 Wave output step action movement amount' (Un\G482) has changed to No movement (0).

4. Checkthat'CH1 Wave output current address monitor' (Un\G436, 437) has changed to the buffer memory addresses at
which to output the wave data.

5. Check that the analog output value is proper.
[Terminating the wave output step execution]
Terminate the wave output step execution using the following procedure.

1. Tumn 'Step action wave output request’ (Un\G188) ON (1) — OFF (0).

2. Check that the CHO Wave output status monitor for all channels have changed to Wave output stopped (0). In addition,
if the CHO Wave output start/stop request was other than the wave output stop request (0), check that the status has
been forcedly changed to Wave output stop request (0) at this timing.

To perform the wave output after the wave output step execution terminates, set CHO Wave output start/stop request in Wave

output start request (1).

Point ;>

» When the value is set for the CHO Wave output step execution movement amount, the analog output may
suddenly change. It is recommended to use this function in combination with the CHO Output enable/
disable flag to suppress the sudden change. For the combination, refer to the following.

=5~ Page 190 In the wave output mode

« By using this function in combination with the CHO Output enable/disable flag during wave output step
execution, the analog output can be changed at a desired timing. For details, refer to the following.

[=5~ Page 234 Analog output test when wave output function is used

» During wave output step execution, setting a value in CHO Wave output start/stop request does not change
the wave output status. The wave output status can be changed by setting 'Step action wave output request'
(Un\G188) to OFF (0) so that the status changes to Wave output stopped.
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HAnalog output test when wave output function is used
The following shows the procedure of an analog output test that uses the wave output step execution function.
An example of executing a CH1 Analog output test is also shown.

C )
!

Select "Wave output mode" at parameter setting.

A4

Set D/A conversion to enable.

!

Turn on and off 'Operating condition setting request'
(Un\G70, b9).

v

Change the value of the wave data at the start
address of the wave pattern.

A4

Set Step action wave output request (Un\G188)
to ON (1).

N

Is the Step action
wave output request accepted?

Turn on CHO Output enable/disable flag.

!

Check if the wave data value of the wave pattern
start address is output in a proper analog value.

Example of executing a CH1 Analog output test

Select "Wave output mode" at "Output mode setting" of parameter
setting.

Set D/A conversion enable (0) in CH1 D/A conversion enable/disable
setting (Un\G500).

Turn on and off 'Operating condition setting request' (Un\G70, b9).
Even if D/A conversion is enabled, since the CH1 Output enable/

disable flag (Un\G70, b1) is OFF, the analog output value will be the
offset value.

When reception of the set value of the Step action wave output
request (Un\G188) is completed, the CH1 Wave output status
monitor (Un\G401) becomes wave output step in execution (3).

The analog output value changes from the offset value to the wave
data value of the wave pattern start address.

Check if the analog output value is proper using a tester.

)
®

2 FX5-4DA
234 2.4 Functions




Example of executing a CH1 Analog output test

®
v

Turn off CH1 Output enable/disable flag (Un\G70, b1).

Turn off CHU Output enable/disable flag. The analog output value changes to the offset value.

Example 1

When CH1 Wave output current address monitor (Un\G436, 437) is

set to 10100, and address A is set to 10110

1: Change the Wave data registry area (Un\G10110) to the digital
input value desired to output.

2: Set the CH1 Wave output step execution movement amount
(Un\G482) to 10 (= 10110 - 10100).

A 4

Determine address A of the Wave data registry area
to be output next.

Change the value of address A to the digital input
value desired to output.

Example 2

When CH1 Wave output current address monitor (Un\G436, 437) is

set to 10100, and address A is set to 10095

1: Change the Wave data registry area (Un\G10095) to the digital
input value desired to output.

2: Set the CH1 Wave output step execution movement amount
(Un\G482) to -5 (= 10095 - 10100).

v
Set the value of "Address A - Current Address" to the
CHO Wave output step action movement amount.

Once the acceptance of the setting value of CH1 Wave output step
execution movement amount (Un\G482) is completed, the CH1 Wave
output step execution movement amount (Un\G482) will change to No
movement (0).

Is the wave output step
execution moving completed?

Turn on CH1 Output enable/disable flag (Un\G70, b1).
Turn on CHO Output enable/disable flag. The analog output value changes from the offset value to the wave
l data value of address A.

Check if the digital input value of address A is Check if the analog output value is proper using a tester.
appropriately output in analog. Check.

A

No

Is the analog output proper?

v

Turn off CHO Output enable/disable flag.

!

Change the value of address A to the digital input
value desired to output.

Yes

Turn on CHO Output enable/disable flag.

Yes
Repeat the analog output test?
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No

Continue to execute wave
output after analog output test?

Set Step action wave output request (Un\G188) to
OFF (0).
| '
Restore the changed wave data at the time of
) Turn the power supply off.
executing the wave output step.

C Continuing Wave output function > C End
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Error history function

Records up to 16 errors and alarms that occurred in an analog output module to store them in the buffer memory areas.

Operation
When an error occurs, the error code and error time are stored in order, beginning with Error history No. 1 (Un\G3600 to
Un\G3609).
When an alarm occurs, the alarm code and alarm time are stored in order, beginning with Alarm history No. 1 (Un\G3760 to
Un\G3769).
* Detail of the error code assignment
b15 to b8 b7 to b0

Un\G3600 Error code
Un\G3601 First two digits of the year Last two digits of the year
Un\G3602 Month Day
Un\G3603 Hour Minute
Un\G3604 Second Day of the week
Un\G3605 Millisecond (upper) Millisecond (lower)
Un\G3606

to System area
Un\G3609

* Detail of the alarm code assignment

b15 to b8 b7 to b0

Un\G3760 Alarm code
Un\G3761 First two digits of the year Last two digits of the year
Un\G3762 Month Day
Un\G3763 Hour Minute
Un\G3764 Second Day of the week
Un\G3765 Millisecond (upper) Millisecond (lower)
Un\G3766

to System area
Un\G3769

[Ex]

Example of error history and alarm history storage

Item Storage contents Storage example”!
First two digits of the year/Last two digits | Stored in BCD code. 2017H
of the year
Month/Day 0130H
Hour/Minute 1035H
Second 40H
Day of the week One of the following values is stored in BCD code. 1H
Sunday: 0, Monday: 1, Tuesday: 2, Wednesday: 3, Thursday: 4, Friday: 5, Saturday: 6
Millisecond (upper) Stored in BCD code. 06H
Millisecond (lower) 28H

*1 These values assume that an error occurs at 10:35 and 40.628 seconds on Monday, January 30th, 2017.
The start address of Error history where the latest error is stored, can be found in 'Latest address of error history' (Un\G1).

The start address of Alarm history where the latest alarm is stored, can be found in 'Latest address of alarm history' (Un\G3).
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[Ex]

When the third error occurs:
The third error is stored in Error history No. 3, and the value 3620 (start address of Error history No. 3) is stored to Latest
address of error history.

'Latest address of error history'
(Un\G1): 3620

Un\G3600 | Error history 1

1st error '

Error history 2
) e
Un\G3620 || Error history 3

(o)
(Empty)

Un\G3610

Un\G3750 Error history 16

(Empty)

2 FX5-4DA
238 2.4 Functions



When the 17th error occurs:

The 17th error is stored in Error history No. 1, and the value 3600 (start address of Error history No. 1) is stored to Latest

address of error history.

'Latest address of error history'
(Un\G1): 3600

Point/©

Un\G3610

Un\G3620

Un\G3750

Error history 1

1st ec=>»

)

Error history 2

2nd error

[

Error history 3

3rd error '

Error history 16

16th error '

(7

17th error l

» Once the error history storage area becomes full, the existing data is overwritten in order, starting with 'Error
history No. 1' (Un\G3600 to Un\G3609), and error history logging continues. The overwritten history is

deleted.

» The same processing is performed for Alarm history when an alarm occurs.

» The stored error history is cleared when an analog output module is powered off or the CPU module is

reset.

Offset/gain initialization function

Offset/gain initialization

This function initializes the offset and gain values adjusted by the offset/gain setting to the factory defaults.

User range setting Offset value Gain value
User range setting (voltage) ov 10V
User range setting (current) 4 mA 20 mA

1.
2.

3.
4.

Set the mode to normal output.

Set "D/A conversion not allowed (1)" in 'CH1 D/A conversion enable/disable setting' (Un\G500) to 'CH4 D/A conversion
enable/disable setting' (Un\G1100). Then, turn off->on—off 'Operating condition setting request' (Un\G70, b9).

Set "E20FH" to 'Offset/gain initialization enabled code' (Un\G305).

Turn ON (1) 'Offset/gain initialization request' (Un\G70, b5).
After completion of the offset/gain initialization function, 'Offset/gain initialization enable code' (Un\G305) is initialized to
'0000H' and 'Offset/gain initialization completed flag' (Un\G69, b5) turns on (1).
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FX3 allocation mode function

This function operates the buffer memory areas of the analog output module with a layout of the buffer memory addresses
equivalent to those in FX3U-4DA.

Operation

In FX3 allocation mode, only allocation of buffer memory area is changed. The following buffer memory area is allocated the
same as FX3U-4DA.

Buffer Memory Areas Buffer Memory Area Name
Un\G1to 4 CH1 to 4 Digital value

Un\G6 Output status

un\G28 Disconnection detection flag
Un\G30 Module Information

Un\G39 Alarm output flag (upper/lower limit)

For buffer memories with different allocations from FX3U-4DA, it can be used by changing the program. For buffer memory in
FX3 allocation mode, refer to the following.
[=5~ Page 293 In FX3 allocation function mode

When reusing the program used by FX3U-4DA, delete the initial setting process and set the module
parameters with GX Works3.

When performing the same operation as FX3U-4DA, it can be executed by the following function.

240

FX3U-4DA FX5-4DA Reference
Output mode specification Range switching function Page 187
Output setting upon PLC stop Analog output HOLD/CLEAR setting Page 188
Upper lower limit value function Alert Output Function Page 196
Table output function Wave output function Page 206
Output characteristics adjustment Offset/gain setting function Page 259
Initialization function Offset/gain initialization function Page 239
Disconnection detection Disconnection detection function Page 202
Power supply error External power supply disconnection detection Page 201
function

Error status data automatic transfer function Auto refresh Page 251
Upper/lower limit function status automatic transfer Auto refresh Page 251
function

Disconnection detection status automatic transfer Auto refresh Page 251
function

Setting procedure

1. When adding a new module, select the module whose module model name has "(FX3)" at the end.

O [Navigation window] = [Parameter] = [Module Information] = Right-click = [Add New Module]

2. Configure the same parameter setting as the one of when the Normal mode is used.

3. After writing the module parameter, turn off>on or reset the CPU module.

Point/©

Switching between normal mode and FX3 allocation mode is not possible during operation.
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2.5 System Configuration

The following shows a system configuration using the analog output module.
» System configuration example

(1) @)

@) @)

4) ®)

(1) FX5 CPU module

(2) Analog output module (FX5-4DA)
(3) Analog device connection cable
(4) Inverter

(5) DC motor
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2.6  Wiring

This section describes the analog output module wiring.

Spring clamp terminal block

Suitable wiring

The wires to connect the spring clamp terminal block are described below.

No. of wire per terminal Wire size

Single wire, strand wire Ferrule with insulation sleeve
Single wiring AWG24 to 16 AWG23 to 19

(0.2 to 1.5 mm?) (0.25 to 0.75 mm?)

Wire end treatment

When not using a ferrule, strip the cable about 10 mm from the tip and connect it as a strand wire so that the wires do not
separate. When using a ferrule, strip the cable about 10 mm from the tip to connect a wire ferrule at the striped area. Failure
to do so may result in electric shock or short circuit between adjacent terminals because of the conductive part. If the wire strip
length is too short, it may result in the poor contact to the spring clamp terminal part.

Depending on the thickness of the sheath, it may be difficult to insert into the insulation sleeve, so select the wires by referring
to the appearance diagram.

Strand wire/single wire Ferrule with insulation sleeve

Insulation sleeve Contact area
(Crimp area)
10 mm N %

i L7110 mm

2t02.8 mm 16 to 18 mm

Check the shape of the wire insertion opening with the following chart, and use the smaller wire ferrule than the described
size. Also, insert the wire with care so that the wire ferrule is in proper orientation. Failure to do so may cause the bite of the
terminal and the damage of the terminal block.

Shape of the wire

insertion opening Sectional shape of a wire ferrule

[

When using a tool of the reference product, the sectional

shape becomes a trapezoid close to a rectangle. %
Terminal block

The following table shows wire ferrules and its associated tools compatible with the terminal block. The shape of the wire

ferrule differs depending on the crimp tool to be used, use the reference product. If the product other than referenced products
is used, the wire ferrule cannot be removed. Sufficiently confirm that the wire ferrule can be removed before use.
<Reference product>

Manufacturer Model Wire size Crimp tool
PHOENIX-CONTACT GmbH & Co. KG Al 0.5-10 WH 0.5mm? CRIMPFOX 6
Al 0.75-10 GY 0.75mm?
A1.0-10 1.0mm?
A1.5-10 1.5mm?
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Removing and installing the terminal block

The following shows how to remove and install the terminal block.

HLever position to lock and release
A 3-step stopper is attached to prevent the lever from rotating, facilitating installation and removal of the terminal block.

When removing or installing the terminal block, move the lever to the corresponding position.

HLever position to release

The figure left shows the lever position when the terminal block has been completely removed
from the module. Rotate the lever from the lock position to the release position, and lift the
terminal block from the module.

Lever position to
release

HLever position to lock
The figure left shows the lever position when the terminal block is completely engaged with the
module. Check that the lever is at the lock position, and pull the terminal block slightly to check

Lever position to that the module and terminal block are completely engaged.

lock

HERemoval procedure
Rotate the lever to the release position, and remove the terminal block from the module.

Hinstallation procedure
Move the lever to the release position, and insert the terminal block. When the terminal block is inserted sufficiently, the lever

latch engages with the module and the terminal block is engaged with the module.

Point/@

After inserting the terminal block, check that the lever is at the lock position.

Precautions

When installing the terminal block, check that the lever is in the release position. If installation is performed while the lever is
in the lock position, it may cause damage to the lever.
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Connection and disconnection of the cable

EConnection of the cable

Fully insert a cable whose end has been properly processed into the wire insertion opening.

If the cable cannot be inserted with this procedure, fully insert the cable while pushing the open/close button with a flathead
screwdriver having a tip width of 2.0 to 2.5 mm. After fully inserting the cable, remove the screwdriver.

Open/close button

Wire insertion opening

<Reference>
Manufacturer Model
PHOENIX-CONTACT GmbH & Co. KG $Z7S 0.4 x 2.5 VDE
Precautions

Pull the cable or wire ferrule slightly to check that the cable is securely clamped.

EDisconnection of the cable
While pushing the open/close button with a flathead screwdriver having a tip width of 2.0 to 2.5 mm, disconnect the cable.
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Terminal arrangement

V+
CH1|: I+
com| IO Q]
V+
CH2|: I+
com| [TOQI]
24v [IOQOI]

et

V+
I+ ]CHS
COM
V+
I+ ]CH4
COM
24G

- e

Left side of terminal arrangement Right side of terminal arrangement
Display name Description Display name Description
V+ CH1 Voltage output V+ CH3 Voltage output
I+ CH1 Current output I+ CH3 Current output
COM CH1 Voltage/current output common COM CH3 Voltage/current output common
V+ CH2 Voltage output V+ CH4 Voltage output
I+ CH2 Current output I+ CH4 Current output
COM CH2 Voltage/current output common COM CH4 Voltage/current output common
24V External 24 V +24 V terminal 24G External 24 V Ground terminal
Unused terminal Unused terminal
I 24 V external ground terminal N 24 V external ground terminal

Ground wiring

Grounding

Perform the following.

* Perform class D grounding (Grounding resistance: 100 Q or less).

» Ground the programmable controller independently when possible.

« If the programmable controller cannot be grounded independently, perform the "Shared grounding" shown below.

PLC Other

equi&ment

PLC Other
equipment

Other
PLC equigment

I 1

Independent grounding

(Best condition)

Shared grounding
(Good condition)

—

Common grounding

(Not allowed)

« Bring the grounding point close to the PLC as much as possible so that the ground cable can be shortened.

Wiring precautions

Wiring precautions are indicated below.
» Use separate cables for the external 1/0 signals of the AC control circuit and the analog output module so that they are not

affected by surge or induction on the AC side.

» Do not approach or bundle with the main circuit line, high voltage line, and load line from other than the PLC. Keep it far
from circuits including high frequency such as high voltage line and inverter load main circuit. t becomes susceptible to
noise, surge, and induction.

 Provide a single-point ground for the shield wire and the shielded cable at the PLC side. However, depending on the
external noise situation, it may be better to ground on the external side.
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External wiring example

The followings show the examples of external wiring.

For voltage output

cHO Analog output module

Shield wire

Voltage output

24V DC ’—E.E

24G | External power supply
LS
Class D grounding
(Grounding resistance: 100 Q or less).

In O of CHO, the CH number is entered.

For current output

Analog output module

Shield wire CHO

- Ve
_______ l I+ | Current output
s coM
124V
4VDCE 24G | External power supply
I =

Class D gr-oundlng-
(Grounding resistance: 100 Q or less).

In O of CHO, the CH number is entered.

*1 _é_ terminals are internally connected. Perform class D grounding by either terminal.

Precautions

Use 2-core shielded twisted pair cable for the analog output lines, and separate the analog output lines from other power lines
or inductive lines.

Ground the shielded wire at one point on the signal receiving side.

The external power supply of 24 V DC must be turned on before the system power supply.
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2.7 Parameter Settings

Set the parameters of each channel.
Setting parameters here eliminates the need to program them.

Parameter setting procedure

1. Addthe analog output module to GX Works3.
O [Navigation window] = [Parameter] = [Module Information] = Right-click = [Add New Module]

2. There are two parameter setting types: module parameter and module extension parameter settings, both of which can
be set after selecting them from the tree on the following window.

O [Navigation window] = [Parameter] = [Module information] = [Target Module]
3. Using GX Works3, write the settings to the CPU module.
X [Online] = [Write to PLC]

4. The settings are reflected by resetting the CPU module or turning the power supply off—on.

Point/@

When adding a new analog output module, if selecting the module whose module model name has "(FX3)" at
the end, it can be used as FX3 allocation mode.

* FX5-4DA: Normal mode

» FX5-4DA(FX3): FX3 allocation mode

For details on the FX3 allocation mode function, refer to [~ Page 240 FX3 allocation mode function

This section describes the case in a normal mode.
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Module parameters

Basic setting

ESetting procedure

1. Open "Basic setting" of GX Works3.

O [Navigation window] = [Parameter] = [Module information] = Target module = [Module Parameter] = [Basic setting]

|]nput the Setting llem to Search | [E]

°E 5=

GH1 CH2 GHa GH4 |

=-ify Basic settine
i Range switching function
: & Operation mode setting function
-4l Analoe output HOLDYGLEAR function
m DA conversion enable/dizable function
-l Application setting

= Ramge
- Qutput range setting

=] Operation mode setting function
- Operation mode setting

Output mode setting

= Ainaloe output HOLDYC LEAR function

Thig function enables to select the output range to be uzed from muf

- Analog output HOLD/CLEAR setting
. HOLD setting vahe
1= D/ A conversion enable/disable function
" D/ corwersion enable/disable setting

iy Interrupt setting
-y Refresh settings

4to 20mA 4o 20mé 4to 20mA 4o 20mA

The two operation modes. “ Normal mode” to execute the D/ 8 conv
Mormal mods

Mormal output mode

Setwhether to clear the analog output value or to hold the previous
GLEAR GLEAR GLEAR GLEAR

1] 1] 1] 1]

This function sets whether to enable or disable the D/ A conversion
D/8 conwersion  DAR conversion DFA canwersion D/ conversion disal

m

This function enables to select the output range to be used from multiple ranges: -

Ttem Ligt | Find Result l Check

l l Restare the Default Settings l

2. Double-click the item to be changed to enter the setting value.
* Item where a value is selected from the pull-down

Click [¥] button of the item to be set, and from the pull-down list that appears, select the value.

 Iltem where a value is entered into the text box
Double-click the item to be set to enter the numeric value.
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Application setting

ESetting procedure
1. Open "Application setting" of GX Works3.

O [Navigation window] = [Parameter] = [Module information] = Target module = [Module Parameter] = [Application
setting]

Setting ltem List Setting Item
‘Input the Setting ltem to Search | @
B ltem CH1 CH2 CH3 CH4 |
- = Scaling funciion i This funch bl h the upper limit value or lower limit
il Basic seting - Scaling enableldisable sett Disabl Disabl Disatl Disable
&y Applcation sefiing !ng ; -s & setting isable isable isable isal
i~y Scaling function Scdlng upper I_m?t value 0 0 0 0
&) Shift function +- Scaling lower limit value 0 (1] 0 0
a Waming output function B Shift function This function adds the set amount to the digital value. Afine adjus
{fy Rate control function oo Input value shift amount [1] [1] 1] 0
iy Disconnection detection function [ Warning output funclion This funclion outputs an alert when the digital value is oulside the se
@) Intemupt setting Warning output sefting Disable Disable Disable Disable
=iy Refrosh seftings - Waming output upper limit value 0 0 0 0
- \Warning output lower limit value 0 0 0 0
1= Rate control function This i thei i i of the
- Rate control enable/disable setting Disable Disable Disable Disable
- Increase digital limit value 54000 64000 64000 64000
Decrease digital limit value 64000 64000 64000 64000
= Disconnection delection function E th i lated to di de
[ Disconnection detection automatic clear enable disable setting  Disable

Explanation

This function enables to change the upper limit value or lower limit value of the digital value input range to any value. -

tem List |Eind Check ] l Restore the Default Settings
em Resutt

2. Double-click the item to be changed to enter the setting value.

* Item where a value is selected from the pull-down

Click [¥] button of the item to be set, and from the pull-down list that appears, select the value.
* Item where a value is entered into the text box

Double-click the item to be set to enter the numeric value.
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Interrupt setting

ESetting procedure
1. Open "Interrupt setting" of GX Works3.

O [Navigation window] = [Parameter] = [Module Information] = Target module = [Module Parameter] = [Interrupt setting]

Setting ltem List

‘Input the Setting ltem to Search | @

B No. Condition target setting | Condition target channel setting | Interrupt factor ion setting | Interrupt pointer |

- 7 Disable ; - | AllCH ficati Interrupt reissue reguest

% i:ﬁ;ﬁ:geﬂing 2 D!sable AllCH spec\ﬁcat!un Interrupt re!ssue request

m oI 3 D!sable AllCH spec\ﬁcat!cn Interrupt re!ssue request

-y Refresh settings 4 Disable Al CH specification Interrupt reissue request

5 Disable All CH specification Interrupt reissue request

6 Disable All CH specification Interrupt reissue reguest

7 Disable All CH specification Interrupt reissue request

8 Disable All CH specification Interrupt reissue reguest

9 Disable All CH specification Interrupt reissue reguest

10 Disable All CH specification Interrupt reissue request

1 Disable All CH specification Interrupt reissue reguest

12 Disable All CH specification Interrupt reissue reguest

13 Disable All CH specification Interrupt reissue request

14 Disable All CH specification Interrupt reissue reguest

15 Disable All CH specification Interrupt reissue request

16 Disable All CH specification Interrupt reissue request

Explanation

(1) Set an interrupt factor to be detected. -
* Disable

- Ermor flag

- Waming output flag

+ Disconnection detection flag

- BExternal power supply READY flag
{2) ¥ Emor flag, Waming output flag and Disconnection detection flag set in Condition target setting is tumed off and on, or Edemal power supphy
READY flag in Condtion target setting is tumed on and off, an intemupt request is issued to the CPLI.

tem List |Eind l Check ] l Restore the Default Settings
em Resutt

2. Click the interrupt setting number (No. 1 to 16) to be changed to enter the setting value.

* Item where a value is selected from the pull-down list

Click [¥] button of the item to be set, and from the pull-down list that appears, select the value.
* Item where a value is entered into the text box

Double-click the item to be set to enter the numeric value.
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Refresh setting

ESetting procedure

1. Open "Refresh setting" of GX Works3.

O [Navigation window] = [Parameter] = [Module Information] => Target module = [Module Parameter] = [Refresh setting]

ftem List | Find Resuk

Setting ltem List Setting Item
‘Input the Setting ltem to Search | @ Target ‘ e = | Number of transfers to intelligent function m
Number of transfers to CPU
B Item CH1 CHZ | CH3 | [
Refresh atthe -
-y Basic setting - = E:
ﬂl Appiication setting B Tra_u;fuhﬂulmdwin:ﬁmnmh Transfer the buffer memory dats to the specified device.
-y Intemupt setting g ImiElELE . .
=4y Refresh ssttings = Transfertothe CPU. Transfer the buffer memory data lo the specified device. =
i) Refrash at the set timing. « Latest error code:
{fy Refresh Timing - Latest address of error history
*~ifly Refresh Timing (1/0) . [EEfEETEr
Latest address of alarm history
- Interrupt factor detection flag 1
- Interrupt factor detection flag 2
Interrupt factor detection flag 3
- Interrupt factor detection flag 4
- Interrupt factor detection flag 5
Interrupt factor detection flag 6
- Interrupt factor detection flag 7
- Interrupt factor detection flag 8 il
] = E— T | +

Explanation

] l Restore the Default Settings

-

2. Double-click the item to be set to enter the device of refresh destination.
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Module extension parameters

Module extension parameters are set to use the wave output function.
To set module extension parameters, use the wave output data creation tool.

The wave output data creation tool starts up from the Set module extension parameters window.

YO [Navigation window] => [Parameter] = [Module Information] => Target module = [Module Extension Parameter] =
[Create wave output data]

Setting ltem List Setting ltem

|Inp|.rt the Setting tem to Search | [E]

E B2

-y Wave output data

~ Dutput setting during wave output stop
Output value during wave output stop

- nlave pattern data points setting

- Constant for wave output conversion cycle

ltem List |Find Result

Using the wave output data creation tool, create the wave pattern and wave output function parameters.

Register wave pattem
Register wave pattern for creating wave output data. * Select graph part and press *Enter’ to open registration window.
Wiave patiem No. 1 2 3 4

| [HIAMREI AR Il
Gaph
| I I [ | I

Spaciy Wave pamem Ne.' far wave upung. )
Pattem specfication is lmited up to 3. Humber of dara:
110 Empty st
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HRegister the wave pattern
Using the wave output data creation tool, create and register a wave pattern.

1. Selecta graph from "Register wave pattern", and press the Enter key on the keyboard. The "Register wave pattern”

window is displayed.

Register wave pattemn ==
Regiter wave pattem,
Wave patiern information
Input weve patiem information.
Wiave pattem No. ‘1
Wiave pamam name
oo 32000 Display Magnificatian Display digital value
T i - % Height: (100 =] = [ 100% Wicth 2nd Height ] [ Display, Digital Vake ]
Comments
Wave graph
Edit wave graph by mouse operation, —
* Drug and drop on the line allow you to change graph shape. Inizialzz Graph
[Digital vake]
12000
16000)
0
(] 50 7 100
x0,y:0 [Mumber of data]
Wave detais stfing
Plaass fina-tune. betwean esch and point that is sddad by ediing wave graph.
‘Section Mo, Start point Digital vahoe Specify wave Direction Amplitude Phase -
- 0 (]
2 0 Do rot speciy)
3
4 <
[ Open Wave Pattzm ] [ Read CSV Fie ] [ Viri2 CSV e Cance!

2. Set"Wave pattern information”.

Item

Description

Setting range

Wave pattern No.

The wave pattern No. selected on the "Create Wave Data". Up to 10 wave
patterns can be created.

Wave pattern name

Set "Wave pattern name".

8 two-byte characters (16 one-byte
characters)

Digital value range

Select the digital value setting range. Select it according to the output range to
be used.

« 0 to 32000 (default value)
+ -32000 to +32000

Number of pieces of data

Set the wave data points of the wave pattern.

1 to 80000 (default value: 100)

Comment

Set a comment on the wave pattern.

32 two-byte characters (64 one-byte
characters)

3. CcClick any position on the wave graph to create the terminal point. Each created terminal points is indicated by ® .

Wave graph
Edit wave graphby mouse operation.

=Drug and drop on the line allowyou to change graph sha

[Digital value]

Created end point

/

32000

16000

100
x:38,y:0 [Number of data]
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To delete it, move the mouse pointer to the terminal point and select "Delete End Point" from the right-click menu. Once the
mouse pointer moves to the terminal point, its displayed shape changes to + .

‘s

Delete end point I
(Do not specify)
Circular arc
Line Deleted end point
Exponential function

» Logarithmic function
Sine function
Cosine function

ween each end point that is added by editing wave graph, S-curve

i

N

4. Setthe wave between terminal points in the right-click menu or "Wave Specification" in "Wave Detail Setting".

Item Setting result

Circular arc The start and end points are drawn by an arc. When an arc is to be selected, its orientation can be inverted by setting it in "Orientation" The
drawn arc is processed according to the following procedure.

The arc to be dra%

End point
.. 1) Construct an equilateral triangle having the start and end points

i . as its vertices.
h ~ ! \‘\ onstruct a circle having the other vertex of the triangle as its
I 2) Construct le h the other vertex of the triangle as it
o AN ! 5 center and a side of the triangle as its radius.
Start point oo |
r—-—-—-—" e —-—-—- = raw the minor arc connecting the start and end points on the
‘ L ! 3)Drawth fing the start and end points on th
| | ! wave graph.
\\ ! /' * The steps 1) and 2) are processed inside GX Works3, and not
. | L displayed on the wave graph.
L g | L .
In an upward direction In a downward direction
Set "Direction”.
Specify wave Direction amplitude
Circular arc Upward =
(Do not specify) d
\_-_’
Line The start and end points are drawn by a line.
Exponential The start and end points are drawn by expanding or contracting the graph so that they will be the terminal points of the graph of exponential

function function y = e* (X = 0 to 10).
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Item Setting result
Logarithmic The start and end points are drawn by expanding or contracting the graph so that they will be the terminal points of the graph of logarithmic
function function y=logeX (X = 1 to 101).

Sine function™

The start and end points are drawn by a sine function. The vertical width, A, of the sine function drawn is the value set by "Amplitude". The

star position can be changed by 180° by using

"Phase setting".

Wx

Xed-Xst

End point

Number of data in a wave pattern: Wx
Digital value range: Wy

>
Data position of the start point: Xst =

Data position of the end point: Xed

v
U

——

™

/

N

JanY

I

N7

Start point
Cosine The start and end points are drawn by a cosine function. The vertical width, A, of the cosine function drawn is the value set by "Amplitude".
function” The star position can be changed by 180° by using "Phase setting".
Wx N
Start point Xed-Xst .
P End point
A ™ )'
Number of data in a wave pattern: Wx
Digital value range: Wy -
Data position of the start point: Xst = Y \ /
Data position of the end point: Xed \/
\ 4
v
S-shaped The start and end points are drawn by S-shaped interpolation by using the following acceleration.
interpolation Acceleration a = (2 xOutput value width D) + (Data width C x Data width C)
The digital value y of certain point x is calculated by the following formula.
If x < (c/2): y = ax2
Ifx>(c/l2):y=-a(x-c?+D
C
<
D/8 . Cl4 ol Cl4 P Cl4 P Cl4
il il il .
A -
A
Width of output value: D
Data width: C
Dl =z
pr2| D/ X,
v (xy)
A
A

*1  When the sine and cosine functions are to be set, set the digital values of the start and end points to the same value.
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5. Drag the created end point to adjust its position.

Wave graph

Edit wave graph by mouse operation.

*Drug and drop on theline allowyouto change graph shape. Initialize Graph

16000

[Digital value]
32000 #:’: Drag

25 50 75 100
x:11,y:29152 [Number of data]

The end point position can be adjusted also by changing the "End point" and "Digital value" values in "Wave detail setting".

Item Description

Start point The end point of the previous section is displayed. To change it, change the end point of the previous section.

End point Set the number of pieces of data of the target terminal point. Since section No.1 represents the first point of the wave pattern, it
cannot be changed.

Digital value Set the digital value of the target terminal point.

6. Repeat steps 3 to 5 to create the wave to be output.
Each digital value of the created wave pattern can be shown using the [Display Digital Value] button. To clear the contents of
the created wave pattern, click the [Initialize Graph] button. The graph and the contents of "Wave detail setting" are cleared.

7. To save the wave pattern, click [Save Wave Pattern] or [Write CSV File].
[=5~ Page 257 Save the wave pattern

8. Clickthe [OK] button on the "Register wave pattern" window.

9. Repeat steps 1 to 8 to create another wave pattern.
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ESetting the wave output function parameters
Set the wave output function parameters for each channel.

Before setting the parameters, create the wave data.

Item Description Setting range Remarks

Wave pattern No. Up to three registered wave patterns can be specified at 1t0 10 Use the "Create
once. To specify two or more wave patterns, set them as Wave Output Data"
follows. window for setting.
* When using Nos. 1and 2: 1, 2
* When using Nos. 1, 5, and 10: 1, 5, 10
* When using Nos. 1 to 3: 1-3

Output setting during wave Set the analog output that is in the wave output stopped *+0:0V/0 mA =" Page 324 CH1

output stop

state.

+ 1: Offset value (default value)
* 2: Output value during wave
output stop

Output setting
during wave output
stop

Output value during wave
output stop

Set the value to be output in wave output stopped state. This
value is enabled only when "Output setting during wave
output stop” is set in "2: Output value during wave output
stop". Set a value within the setting range of the output range
to be used.

* For4 to 20 or 0 to 20 mA; or 1 to
5,0to5,0r0to 10 V 0 to 32767
(practical range: 0 to 32000)

* For-10 to +10 V: -32768 to
+32767 (practical range: -32000
to +32000)

(Default value: 0)

=" Page 325 CH1
Output value during
wave output stop

Wave pattern start address
setting

Set the start address of the wave pattern to be output as
analog data.

10000 to 89999
(Default value: 10000)

5 Page 325 CH1
Wave pattern start
address setting

Wave pattern data points setting

Does not need to be set because the number of data points
possessed by the wave pattern to be used is automatically
stored.

= Page 326 CH1
Wave pattern data
points setting

Wave pattern output repetition
setting

When the wave pattern is to be output repeatedly, set the
number of repetitions.

+ -1 (indefinite repetitive output)
* 1 to 32767 (default value: 1)

=~ Page 326 CH1
Wave pattern output
repetition setting

Constant for wave output
conversion cycle

Set the constant used to determine the conversion cycle
(multiple specification of conversion speed). The wave output
conversion cycle is determined by the combination of the
conversion speed, the number of D/A conversion enabled
channels, and this setting.

For how to calculate the wave output conversion cycle, refer
to the following.

=~ Page 211 Wave output conversion cycle

1 to 5000 (default value: 1)

=" Page 327 CH1
Constant for wave
output conversion
cycle

In the wave output data creation tool, click the [OK] button. The wave pattern and wave output function parameters are

determined as module extension parameters.

The module extension parameters need to be written to the CPU built-in memory or SD memory card.

For the procedure for writing to the SD memory card, refer to the following.
[TIMELSEC iQ-F FX5 User's Manual (Application)

ESave the wave pattern
The created wave pattern can be saved in the following format.

» Save the wave pattern

By clicking [Save Wave Pattern], the created wave pattern can be saved. The file is saved in the format of extension ".wdn".

The saved file can be read using the [Open Wave Pattern].

» Saving the wave pattern to a CSV file
By clicking [Write CSV File], the created wave pattern can be saved in a CSV file. The file is saved in the format of extension

csv

The saved file can be read using the [Read CSV File].
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HAbout CSV file format

The CSV file format is as below.
[CSV format specifications]

Item name Description
Separator Comma (,)
Return code CRLF (0DH, 0AH)
Character code ASCII or Shift JIS

[CSV file name]
The number of characters of each CSV file name must be 64 characters or less including extension ".CSV".

[Ex]

FX5-4DA_1.csv, wd000001.csv, wave data.csv

[Contents of CSV file]

The following shows examples of the "Register wave pattern" window and the contents of a CSV file.
» "Register wave pattern" window

Register wave pattern ==

Display Magnification Display digital value

vidh: (100 -] Hegh: (100 v] % [ 200% vidhandiighe | [ peplay Dl veke |
=
Edit wave graph by mouse oparstion.
Drug and drop on the line sllow you to changs graph shape. Initialize Graph
[Digital
320

2l —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— _—
1

i P |
| ]

la'__ﬁ__m__?__zm
x861.y:32000 [Number of data]
Wave details setting
Please fine-tune between each end point that is added by editing wave graph.
‘Saction Ne. ‘Start point End point Digical value ‘Spacy wave Direction Amplide Phase -
T . f om0 I
2 1 2000 16000 Sine function _______ SMO [ _
. J
[ Opan Wave Famzm ] [ Save Wave Pamem ] [ Resd C5v Fis ] [ W= CSV File oK ] [ Gancel
+ Contents of CSV file
(1) ["Wave pattern name"], [Digital value range (1: 0 to 32000/2: -32000 to [Number of pieces of data] ["Comment"]
32000)],
"Wave pattern 1", 1, 2000, "Output CSV"
(2] [Data No.], [Digital value]
1, 16000
2, 16025
3, 16050
1999, 15974
2000, 16000

Point

» Some instruments such as oscilloscopes and pulse generators can output input or output waves to a CSV
file. If the waves are to be output with the wave output function by using the saved data in this CSV file,
modify the file into the above CSV file format. In addition, modify all decimal values into integers because
they are not available with the wave output function.

« If a wave pattern is read from a CSV file, it cannot be edited on the "Register Wave Pattern" window. After
editing the CSV file, read the CSV file again.
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2.8 Offset/Gain Setting

Using the user range setting requires setting the offset and gain values.

The offset/gain setting can be performed by the following two methods.
+ Settings from the module tool of GX Works3
* Setting from the program

Setting example

An example of offset/gain setting is shown below.

Output conversion characteristics

When CH1 digital value is 0, offset is set with 0 V output, and when digital value is 32000, gain is set with 5 V output

----- -10to +10 V
- Offset/gain setting
+10 -
+5 e
Analog ‘,“'
output voltage o
W
-10 e
-32000 0 +32000
Digital value
User range Digital value Resolution Remarks
-5to+5V -32000 to +32000 321.5 uv (Gain value - Offset value) =5V
As the result of (Gain value - offset value) is < 10 V, the maximum resolution
is applied.

Module parameters

The module parameters used for CH1 are as follows. Parameters other than the following are defaults.

Item Set conditions

Output range setting User range setting (voltage)
Operation mode setting Normal mode

D/A conversion enable/disable setting D/A conversion enable
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Settings from the module tool of GX Works3

The following shows the procedure for setting the offset and gain from the module tool of GX Works3. (For CH1)

ESetting procedure
O [Tool] = [Module Tool List]
Module Tool List

Start the selected module tool.

1. n "Analog Output”, select "Offset/gain setting" and click
the [OK] button.

Module Series Selection

(i series -

Analog Adapter

Analog Input

E Analog Output
Temperature Control
Multiple Input

Pulse I/0 and Positioning

2. Selectthe target module for the offset/gain setting, and
Medule Selection(Offset/Gain Setting) click the [OK] button.

Module Selection

[ 1u1]:Fxs-4DA -

[ OK J[ Cancel ]

3. Click [Yes] button.

MELSOFT GX Works3 ]

. Do you want to switch over from normal setting mode to offset/gain
i/ I W setting mode?

Caution:

- D/A conversion will be cancelled when switching over te offset/gain
setting mode.

- In case of error occurrence at the target module, the error will be
cleared when switching over to offset/gain setting mode.
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Offset/Gain Setting
Sat offsatigain ssttings.
Object Module 1[U1]:F¥5-4DA Emor Codz: _
e —
Channel No. CH1 -
[UserRal\geSetting [ uses Range Seting (voltage) -] ]
@) Offsat Samting ) Gain Sexing
Adjussment Vake 1 - E

Range: 1 o 3000

For the adjustment value of 1000 the analog output value with
-voltage at output of about 0.31V and

~cumrent at outpur of about 0.35mA.

cn be adjusied,
Channel No. Offset Status Gain Status
HL
o2
o3
L)

Please select a target channel for the offsetigain setting.
(Chack Offs=r s=ming or Gain s=ming and input an adjusTment vakuz,

Offset/Gain Setting
Sat offsatfgain ssttings.
Objec Moduls [UL}:FXG4DA Ermor Gods: =
Offset/Gain Sefting
Channel No. cHL -
User Range Satting [ ser Range Seting (vokoge) -

(o Offset Setting ) Gein Setiing ]
Adjustment Vahee 1 - + -
Range: 1 to 3000

For the adjustment valus of 1000 the analog output valus with
~voltage at output of about 0.31V and
~curent at output of about 0.35mA

cen b sdjumsd,
Channel No. Offzat Status Gain Status
CHL
o2
oH3
oH4

Plese select  target channel for the offsetigain setting.
Check Offset setting or Gain s=tting and input an adjustment vakse.

Offset/Gain Setting
Set offset/gain settings.
Object Module ULLF4DA Error Codz —
Offsel/Gain Sefting
Channl No. cHL -
User Range Setting [ ser Reange Seting (Vokoge) -
@) Offset Setting (F) Gain Setting

Adjustment Vahe [ - + =

Range: 1 to 3000
For the adjusment valus of 100 Ipt walos with
_voltage 2t output of abour {500

-cumrent at output of about {1000

Gn be adjusted. 2000

Channel No. Offset Status Gain Status

g8sz

Plesse selecr = target channel for the offsstigsin sewing,
(Check Offset setting or Gain setting and input an adjustment vake.

4. Specify the channel (CH1) and offset/gain setting used

to perform the offset/gain setting.

5. Specify the offset or gain setting using the radio button.

(Perform step 6 and later only when the offset setting is

specified in this step.)

6. Selectthe adjustment amount of the offset or gain value
from "1", "100", "500", "1000", "2000", and "3000".
Alternatively, the adjustment amount can be set also by

entering any numerical value from 1 to 3000.
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7. Click the [+] or [-] button to fine-tune the analog output

P = voltage value for the set adjustment value.
R SULEEE frercese - When setting the offset, adjust so that the analog output
O setig - voltage becomes the target value (0 V). Adjustment amount:
Use Rangs Seting [ser Renge Setong (Vokge) -] 0 (reference)
@) Offset Semting () Gain Setting
) ) ) : When setting the gain, adjust so that the analog output
T = gthe gain, ad 1alog outp
R“:E‘ ;§;;fmo;a.;mm te g i ek i voltage becomes the target value (5 V). Adjustment amount:
Seeie T -16000 (reference)
Cramel . W*‘Sﬂf Gain st 8. The offset setting state of the specified channel changes
P : to "Changed".
o 9. Ifthe gain setting is to be performed, repeat the above
from step 5.
10. Atter completion of the setting, click [Close] button.
Chark Offsar zzrming n‘r g:in{;‘;ﬂﬁﬁgf ;:ngém vals,
71. Click the [Yes] button.
MELSOFT GX Works3 (===

Do you want to register the offset/gain setting and exit?
! % The mode will be switched over to normal mode from offset/gain
setting mode after ending.

- Click Yes to exit registration.
- Click Mo to exit without registration.

Caution

- The offset/gain setting is not active until the registration is executed.
- The registration cannot be executed in case of error occcurrence at the
target module.

- The mode will not be switched over to normal mode when the
offset/gain mode is selected in the operation mode setting.

- To restart the D/A conversion, please turmn OM the operating condition
setting request (Un'G70.9).

[ v |[ me ][ canca |

Point

« All channels must satisfy the offset value < gain value.

« If there is a channel that does not satisfy the offset value < gain value, an offset/gain value inversion error
(error code: 1E70) occurs. Settings are not saved.

« Set the offset value and gain value in the user range setting within a range satisfying the following
conditions. Failure to satisfy the conditions may not result in proper D/A conversion.

[Voltage]

Setting range of the offset value and gain value: -10 to +10 V

((Gain value) - (Offset value)) > 2.0 V

[Current]

Offset value > 0 mA, gain value <20 mA

((Gain value) - (Offset value)) > 6.0 mA
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Setting from the program

The procedure for offset/gain setting from a program is shown below.

ESetting procedure

| Mode transition ‘

v
| Set offset/gain value ‘
v

| Save offset/gain value settings ‘
v
| Mode transition ‘

End

ESTEP 1 Mode transition

Transition from normal mode to offset/gain setting mode.

1. Set"4441H" to 'Mode switching setting' (Un\G296) and "4658H" to 'Mode switching setting' (Un\G297).
2. Turnon 'Operating condition setting request’ (Un\G70, b9).

3. Confirm that the 'Operating condition setting completed flag' (Un\G69, b9) is OFF and turn off ‘Operating condition
setting request’ (Un\G70, b9).
When the transition to the offset/gain setting mode is completed, the RUN LED flashes.

ESTEP 2 Set offset/gain value

« Selection of voltage or current

1. Setthe user range setting (voltage) "000DH" to 'CH1 offset/gain setting mode (range specification)' (Un\G4164).
» Offset setting

2. Set'CH1 offset/gain setting mode (offset specification)' (Un\G4132) to set channel (1), and set 'CH1 offset/gain setting
mode (gain specification)' (Un\G4133) to invalid (0).

w

Turn on 'Channel change request' (Un\G70, b11).

A

Confirm that 'Channel change completed flag' (Un\G69, b11) is ON, and turn off '‘Channel change request' (Un\G70, b11).

o

Set the adjustment amount of the analog output value in 'Offset/gain adjustment value specification' (Un\G4130).

©

Turn on 'Value change request' (Un\G70, b12).

N

Check that the 'Set value change completed flag' (Un\G69, b12) is ON, and turn off the 'Value change request' (Un\G70,
b12).

8. Repeat steps 5 to 7 until the analog output voltage reaches the target value "0 V".
+ Gain setting

9. Set'CH1 offset/gain setting mode (offset specification)' (Un\G4132) to invalid (0), and set 'CH1 offset/gain setting mode
(gain specification)' (Un\G4133) to set channel (1).

10. Turm on 'Channel change request' (Un\G70, b11).

11. Confirm that 'Channel change completed flag' (Un\G69, b11) is ON, and turn off 'Channel change request' (Un\G70, b11).
12. set the adjustment amount of the analog output value in 'Offset/gain adjustment value specification' (Un\G4130).

13. Turn on 'Value change request' (Un\G70, b12).

14. Check that the 'Set value change completed flag' (Un\G69, b12) is ON, and turn off the 'Value change request' (Un\G70,
b12).

15. Repeat steps 12 to 14 until the analog output voltage reaches the target value "5 V".

16. Set 'CH1 offset/gain setting mode (offset specification)' (Un\G4132) to invalid (0), and set 'CH1 offset/gain setting mode
(gain specification)' (Un\G4133) to invalid (0).
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ESTEP 3 Save offset/gain value settings

Save the set offset/gain values in the flash memory of the module.

1. Turnon'User range write request' (Un\G70, b10).

2. Check that 'Offset/gain setting mode status flag' (Un\G69, b10) is off and turn off 'User range write request' (Un\G70,

b10).
Point

« All channels must satisfy the offset value < gain value.

« If there is a channel that does not satisfy the offset value < gain value, an offset/gain value inversion error
(error code: 1E70) occurs. Settings are not saved.

« Set the offset value and gain value in the user range setting within a range satisfying the following
conditions. Failure to satisfy the conditions may not result in proper D/A conversion.

[Voltage]

Setting range of the offset value and gain value: -10 to +10 V

((Gain value) - (Offset value)) > 2.0 V

[Current]

Offset value > 0 mA, gain value <20 mA

((Gain value) - (Offset value)) > 6.0 mA

ESTEP 4 Mode transition

Shift from offset/gain setting mode to normal mode.

1.
2.
3.

264

Set "4658H" to 'Mode switching setting' (Un\G296) and "4441H" to 'Mode switching setting' (Un\G297).

Turn on 'Operating condition setting request' (Un\G70, b9).

Confirm that the 'Operating condition setting completed flag' (Un\G69, b9) is OFF and turn off '‘Operating condition
setting request’ (Un\G70, b9).
When the transition to the normal mode is completed, the RUN LED lights.
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2.9

This section describes the programming procedure and the basic program of an analog output module.

Programming

Programming procedure

Take the following steps to create a program for running an analog output module:

1. Set parameters.

2. Createa program.

In the normal output mode

BSystem configuration
The following shows a system configuration example.

(1) (2

i

(1) CPU module (FX5U CPU module)
(2) Analog output module (FX5-4DA)
EParameter settings
Perform an initial setting in the module parameter of GX Works3. The refresh settings do not need to be changed here.
* Module parameters

[Basic setting]

[
1[U1]:FX5-4DA Module Parameter E

|Input the Setting em to Search

B B3 Ttem CH1 CH2 CH3 | CH4
o) Range switcdvmg fnsclior i This function enables to select the output range to be used from multiple ranees:
=il Eas'\::asamng e Qutput range setting 410 20mA 4o 20mA 4 1o 20mA 4o 20mA
g Opzf:t;:I::o;lgs:tnticr:;:unchon = Operation mode setting function The two operation modes.” Normal mode” to execute the D/ conversion and
Operation mode setting Marmal mode

B Analog autput HOLD/CLEAR function
) D/A conversion enable/disable function

Qutput mode setting MNormal output mode

@ Prplication setting
i) Interrupt setting
- Refresh settings

Ttem List | Find Result

(= Analog output HOLD/GLEAR function
fAnalog output HOLD/GLEAR setting
HOLD settine value

=] Df A conversion enable/disable function

- D#A conversion enable/disable setting

Set whether to clear the analog output value or to hold the previous vake o sg
GLEAR GLEAR GLEAR GLEAR

i i i i

This function sets whether to enable or disable the D/ conversion for each cha
DA conversion en D/ conversion en D/# conversion en DA conversion enable

Explanation

This function enables to sslect the outpul rangs to be used from multipls ranges 5

Check.

l I Restare the Default Settings
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[Application setting]

Setting Item List

1[U1]:FX5-4DA Module Parameter

|Input the Setting lem to Search

% g

Ttem

i Basic setting
-3 feplication setting

) Shift function

i Tterrupt setting
i@y Refresh settings

) Scaling furction

i Warning output function
{f Rate control function
B Disconnection detection function

o) Scaling furctiors
Scaling enable/disable setting
Scaling upper limit value
Scaling lower limit value

= Shift function
Tnput value shift amount

= Warning output function
WWaming output setting
Warming output upper limit value
Warning output lower limit value

|-/ Rate control function
Rate control enable/disable setting
Iherease digital limit value
Decrease digital limit value

= Disconnection detection function

Disconnection detection automatic clear enable disable setting

GHI1 GH2 GH3 CH#
This function enables to chanee the upper limit value or lower li
Disable Dizable Dizable Disable
1] 0 0 1]
1] 0 1] 1]
This function adds the set amount to the digital value_ A fine adj
1] 0 o 1]

This function outputs an alert when the digital vake is outside th
Enable {no outpu Enable {no outpu Enable (no outpu Enable (no output

32000 32000 az00o0 22000

1] 0 n 1]

This function controle the increasing and decreasing amount of
Dizable Disable Digable Disable

64000 64000 64000 64000

64000 §4000 64000 64000

Execute the setting related to disconnection detection.
Disable

This function enables to change the upper limit value or lower limit value of the digital value input range to any value. -
Ttem List | Find Result Check l I Restore the Default Settings
HEProgram example

Classification Device Description Device

Module label FX5_4DA_1.bCH10utputEnableDisableFlag_D CH1 Output enable/disable flag UN\G70.1
FX5_4DA_1.bCH20utputEnableDisableFlag_D CH2 Output enable/disable flag UN\G70.2
FX5_4DA_1.bCH3OutputEnableDisableFlag_D CH3 Output enable/disable flag UN\G70.3
FX5_4DA_1.bCH4OutputEnableDisableFlag_D CH4 Output enable/disable flag UN\G70.4
FX5_4DA_1.bDisconnectionDetectionSignal_D Disconnection detection signal U1\G69.D
FX5_4DA_1.bErrorFlag_D Error flag UN\G69.F
FX5_4DA_1.bExternalPowerSupplyREADY_Flag_D External power supply READY flag UNG69.7
FX5_4DA_1.bModuleREADY_D Module READY U1\G69.0
FX5_4DA_1.bWarningOutputClearRequest_D Warning output clear request UNG70.E
FX5_4DA_1.bWarningOutputSignal_D Alert output signal UN\G69.E
FX5_4DA_1.stnControl_D[0].wDigitalValue_D CH1 Digital value U1\G460
FX5_4DA_1.stnControl_D[1].wDigitalValue_D CH?2 Digital value U1\G660
FX5_4DA_1.stnControl_D[2].wDigitalValue_D CH3 Digital value U1\G860
FX5_4DA_1.stnControl_D[3].wDigitalValue_D CH4 Digital value U1N1\G1060
FX5_4DA_1.uDisconnectionDetectionFlag_D.3 Disconnection detection flag U1N\G38.3
FX5_4DA_1.uWarningOutputLowerFlag_D.1 Warning output lower flag UN\G37.1
FX5_4DA_1.uWarningOutputUpperFlag_D.1 Warning output upper flag U1N\G36.1

Labels to be Define global labels as shown below:

defined Label Name Data Type Class Assign (Device/Label)
CH1_DiglnVal 'Word [Signed] ... |VAR_GLOBAL - |D11
CH2_DiglnVal 'Word [Signed] ... |VAR_GLOBAL * D12
CH3_DiglnVal Word [Signed] ... |VAR_GLOBAL ~|D13
CH4_DiglnVal 'Word [Signed] ... |VAR_GLOBAL ~ D14
CH2_Alm Up Limit Bit ... |VAR_GLOBAL ~ |FO
CH2_AlmLowLimit Bit ... |VAR_GLOBAL - |F1
CH4_Disconnect Detect Bit ... |VAR_GLOBAL - |F2
DigitWrite Sig Bit . [vaR GLOBAL - [x10
DADutputSig Bit ... |VAR_GLOBAL ~ |A11
WamingOutClrSig Bit ... |VAR_GLOBAL ~ | K12
ErResetSig Bit ... |VAR_GLOBAL ~ K13
EmDperationEN Bit ... |VAR_GLOBAL v
ErDperationEND Bit ... |VAR_GLOBAL v
ErDperation0K Bit ... |VAR_GLOBAL v
Uniit ErrFlg Bit ... |VAR_GLOBAL -
UnitErCode Word [Unsigned]/Bit String [16-bit] _ |VAR_GLOBAL -
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» D/A conversion value setting and D/A output start processing

This program example sets digital values for D/A conversion of CH1 to CH4 in the analog output module and then starts the D/

A conversion by enabling the analog output.

FXE_ADA 1 bhio FXE ADA 1 bExternalPow

{114)

DigitWriteSle "L CpEADY D erSupp WREADY Flag D CH1 Diglnial F¥E 404 1 stnControl DIO]wDigitavalue D
®10 U1%GES0 U1%GES 7 MO
i} { t i} D11 LI1¥G460
CHZ Dighnval FXE_4DA_1 stnControl D[1]wDigitslValue D
RACH
D12 U1¥GEE0
GH3 D iglnval Fi& 4041 stniContral D[2]whigitalvalua D
MACH
D13 LIT$GEE0
CHA D iglnval FXE_4DA_1 stnControl D[3] whigitslValue D
RACH
D14 U%G1060
. FXEADA 1bho Fx5ADA 1 bExternzlPow .
DACUtpLESiz GUIEREADY D erSupplyREADY Flag D FH5 404 1 bCH10utputEnab leDisableFlag
®1 U1¥GEsd U1¥GEs 7 U1¥GTO1

(202)

FX5_4DA 1 bGH20Utp UtE mab leDisab leF lag D
U1¥GT0.2

FHE 404 1 bCH30utputEnab leDisableFlag
U1¥GT0.2

F¥E_ 4DA 1 bCGHADUtputEnab leDisableF lag D
UT¥GET0.4

{EMDH

* Warning output-time processing

This program example clears the CH2 Warning output-time processing and warning output in the analog output module.

(118)

FR5_ADA_T uWarningOu
tputUpperFlaz D1 CH2_AlmlJpLimit
U1¥GE361 SET
Ht Fi
FXE_4DA 1 uiarningOu
tputlowerFlag 0.1 CH2_AlmLawLimit
LU1¥E37 .1 SET
Ht F1
. " FXE_ADA 1 bWarningO
WarnineOutClrSie utputSignal D FR5_ADA_1 bWarningOutputClear
H12 U1¥GEDE SET Request D
1t it U1¥GE70E
FX5ADA_T bWarningOu - FR5_ADA_1 bWarningD
tputSignal D utputClearRequest D FX5_ 4D A _1 bWarningOutputClear
L1¥GE0E U1¥GET0E RST Request D
3 { | U1¥G70OE
{ER D
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+ Disconnection detection-time processing and error clear processing
When a CH4 disconnection is detected or an error occurs in the analog output module, the latest error code appears. After
this, the program clears the disconnection detection flag, error flag, and stored error code.

FXE_ADA_1 uDisconnec
tionDetectionFlag 0.3 CH4 Disconnect
() G383 SET Detect
Ht F2
FX5_4DA_1 bDisconnec
tionDetectionSignal D ErrOperationEM
(31) G e
FxE_4DA 1 bErrorFlag_
D
U¥GESF
M FX5 4D A OperateError 004 1 [ MHFX5-40 & OperateE rror 004 )
(75) Manitor error and reset FB
ErrOperationEM ErrOp BE)at'DnEN
1} BiibEN o bENOE
ErrOperationOk,
FXEADA 1
{ J DUTH stModule o bOKE
ErrResetSie UnitErrFle
X3
1t Eii bErrReset o bUnitErrB
UnitErrGo
de
o uUnitErrCode U [ }
o bErrBE
o LErrd L
(187)
{EMDH
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In the wave output mode

ESystem configuration
The following shows a system configuration example.

(1) @)

& | ——

(1) CPU module (FX5U CPU module)

(2) Analog output module (FX5-4DA)

EParameter settings

Perform the initial setting using the module and module extension parameters of GX Works3. The refresh settings do not need
to be changed here.

* Module parameters

Set the module parameters as follows.
[Basic setting]

‘Input the Setting Rem to Search | [E]
o Bz Ttem GHI1 CH2 CH3 CH4
- =] A Ficong feasciiorn This func enables to select the output range to be used from multiple ranges.
L Easgase"‘”gt hins functi Output range setting 100 10V # 10 20mA 410 20mA & 10 20mA
i nege switching function - - . -
% Opergatmn modegsemng function = Operation mode setting function The two operation modes. “ MNormal mode” to execute the DA conversion and 1
D finalog output HOLD/GLEAR function Operation made setting Mormal mode
% D/# conversion enable/disable functiol Output mode setting WWarve output made
m Application setting =) Analog output HOLD/CLEAR function Set whether to clear the analog output value or to hold the previous vake or setti
1y Interrunt setting Analog output HOLD/CLEAR setting Current Value (Hal GLEAR GLEAR GLEAR
i Refresh settings HOLD sstting value ) 0 0 0 E
= DS & conversion enable/disable function This function sets whether toenable or disable the D/ A conversion for each chanr
D/ conversion enable/disable setting D/# conversion en 0/A conversion dis DA conversion dis /A conversion disable
E:
Thiz function enables to zelect the output range to be uzed from multiple ranges. B
v
< ] Jd v L4
Tom List |F|nd Resulll Check l I Restore the Default Settines
em Lis

[Application setting]

‘Input the Setting Rem to Search | @
EE % Ttem CH1 GH GHa CHY
- = Scaling fmvcircr This function enables to chanee the uppe: valueor lower
% ' settine = Scaling enable/disable setting Disable Dissble Disable Dizable
@ Sealing lunchn - Bcaling uppet limit value 0 1} 1} 0
@ Shift function Scaling lower limit value 0 1} 1} 0
-8 Warning output function = Shift function This function adds the set amount to the digital value. A fine adju:
-l Rate cantrol function o Input value shift amount 0 o o 0
- Discannection detection function Warning output function This function outputs an alert when the digital value is outside the «
i Interrupt setting ‘Warning output setting Enable (with outy Disable Disable Disable
B Refresh settings Wiarning output upper limit value 32000 1] 1] 0
Wiathing output lowver limit value 0 1} 1} 0
= Rate control function This function controls the increasing and decreasing amount of t
Rate control enable/disable setting Dizable Dizable Dizable Disable
Increase digital limit value 64000 64000 64000 G4000
Decrease digital limit walue 64000 Ga0on 64000 64000
= Disconnection detection function Execute the setting related to disconnection detection.
Disconnection detection automatic clear enable dizable setting Dizable
This function enables to change the upper limit value or lower limit value of the digital value input ranee to any value %
Tem List | Find Fesull Check l I Restore the Default Settings
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* Module Extension Parameters
To create the wave output data and register the wave pattern of the module extension parameter, set the setting as follows.

[Create Wave Output Data]

Register wave pattem
Register wave pattem for creating wave output data. * Select graph part and press *Enter’ to open registration window.
Wave pattern No. 1 2 3 4
T
Graph , o
e
Wave pattemn nams
Digita] vahuz rangs 0~~32000
Number of data 350
Comments
4 m 3

Specify "Wave pattern No.” for wave cutputting,
PPattern specification is limited up to 3. fumber of data: 0
lwi0 Empty point: 75640

[Register wave pattern]

Register wave pattern.
Wave pattern information
Wave pattem No. 1
Wave pattemn name
Digital vahe range 032000 Dizplay Magnification Display digial value
Ol = wikhs % Hegh (100 ] % [ 100% Withandbsom | [ cisley Dl ke |

Comments

Wave graph
Edit wave graph by mouss oparation,
=
[Digital value]
32000

Wave detsils seifing
Please fine-tune betwesn sach end point that is zdded by editing wave graph,

The created wave output data need to be written, as module extension parameters, to the CPU module or SD memory card.
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EProgram example

Classification Device Description Device
Module label FX5_4DA_1.bCH10utputEnableDisableFlag_D CH1 Output enable/disable flag UN\G70.1
FX5_4DA_1.bExternalPowerSupplyREADY_Flag_D External power supply READY flag UN\G69.7
FX5_4DA_1.bModuleREADY_D Module READY U1\G69.0
FX5_4DA_1.bOperatingConditionSettingCompletedFlag_D Operating condition setting completed flag | U1\G69.9
FX5_4DA_1.bOperatingConditionSettingRequest_D Operating condition setting request UN\G70.9
FX5_4DA_1.stnControl_D[0].uWaveOutputStartStopRequest_D CH1 Wave output start/stop request U1\G462
Labels to be Define global labels as shown below:
defined Label Name Data Type Glass fezign (Device/Label}
i WaveQutputSettine EN Bit . |WAR GLOBAL ~ [M10
2 WaveOutputSetting END Bit . |VARGLOBAL - [M11
3 [WaveOutputSettingOK Bit . |VARGLOBAL - |hi12
4 WaveQutputSettine ERR Bit . VAR GLOBAL ~ [F10
5 |WaveOutputSettingOutputSelect Ward [Unsigned]/Bit String [16-bit] . |[WARGLOEAL ~ D10
i WaveOutputSettingOutputalue Wiord [Siened AR GLOEAL - D11
7 [WaveOutputSettingdStarting Addr Double Word [Unzigned]/Bit String [22-bit] .. |VARGLOEAL ~[D12
3 |WaveOutputSettingPointsSetting Double Word [Unziened]/Bit Strine [32-bit] . |WAR GLOEAL ~ D14
9 WaveOutputSetting Freguency Word [Signed AR GLOEAL - (D16
10 [WaveOutputSettineConvSpesd Ward [Unsigned]/Bit String [16-bit] .. |VARGLOEAL ~[D17
11 [WaveOutputSettine ErrorCode Wiard [Unziened]/Bit Strine [16-bit] . |WAR GLOEAL ~ D18
12 |RequestSettineEM Bit WARGLOBAL ~ [M20
13 |RequestSettingEND Bit . |VARGLOBAL - |M21
14 |RequestSettineCOK Bit . |VARGLOBAL - |h22
15 | RequestSettingERR Bit o |WARGLOBAL ~|F20
16 |RequestSettingErrorCode Ward [Unsigned]/Bit String [16-bit] .. |WARGLOEAL ~ [D20
17 |WaveOutputRegSettingEM Bit . |VARGLOBAL - |M30
18 |WaveOutputRegSetting END Bit . |VAR GLOBAL - 31
19 |WaveOutput RegSettingOK Bit . VAR GLOBAL - |ni32
20 |[WaveOutputRegSettingERR Bit AR GLOEAL - [F30
21 |WaveStartStop Ward [Unsigned]/Bit String [16-bit . |VARGLOBAL ~ | D30
22 |WaveStatusCHI Wiard [Unziened]/Bit Strine [16-bit . [vAR GLOBAL ~ (D31
28 |WaveStatusGH2 Wiord [Unzigned]/Bit Strine [16-hit AR GLOBAL ~ (D32
24 |WaveStatusCHI Word [Unsigned]/Bit String [16-bit . |VAR GLOBAL - (D33
25 |WaveStatusGH4 Wiard [Unsigned]/Bit String [16-bit . |VARGLOBAL - | D34
26 | WaveOutputRegSetting ErrorCode Word [Unzigned]/Bit String [16-bit] . |WAR GLOBAL ~ (0139
27 |WaveDataStoreReq Bit . |VARGLOBAL - |14
28 [WaveOutputSetting Bit . |VARGLOBAL - |15
20 |WaveRequestSetting Bit . |WAR GLOBAL - [H16
30 [OutputReq Bit _[VARGLOBAL < %17
41 |WaveStartStopReg Bit AR GLOEAL - [K10
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« Example of wave output parameter setting processing program

This program example is used to change part of the wave output parameter settings that were set from the "Create Wave
Output Data" window. If this change is not to be made, this program is unnecessary.

After the change is complete, enable the settings using the following operating condition setting request program.

WaveOut FXSADA_1 FXSADA_1hOpe FXS_4DA_1bOperati
putSetting bhoduleR  ratingGondition3 neConditionSetting [0 F¥E_ADA 1 stnGontral D
g EADY D ettineRequest D CompletedFlaz D [0] uitaveDutputStartSt
W] XI5  U¥GE0  UT¥G709 UTHGED 5 MO opRequest D
et { 4+ |} U1¥G482
WaveOutputSettingEN
SET
mM10
M_FXS_ADA _WaveOutputSetting 00A_1 { hHFE]
Wave output setting FB
a7
WaveOut
putSettin WaveOutputSettingER O
EN
r10 r11
— BibEN o bENOE
aveOutputSettingOk
FX5_ 4041 M2
[ } DUT:i_sthiadule o bOKEB
WaveOutputSettingERR
F10
[ k1 HuwiucH abErrE
WaveOutput WaveOutp
SettingOutp utSettingE
utSelect rrorCode
[ D10 HuwiuOutputSelect acErridUw [ D18 ]
WaveOutput
SettingOutp
utValie
[ D11} wiwOutputvalue
WaveOutput
SettingdSta
rtingfddr
[ D12 T} UDiudStartineAddr
YaveOutput
SettingFPoint
s3etting
[ D14 HUDiudPointsSetting
YaveOutput
SettingFreg
uency
[ D16 T} WwiwFreguency
WaveOutput
SettingConw
Speed
[ D17 HuwiuCorwSpeed
[ kKo HuwioUnitType
WaveOut
putSettin WaveOutputSettingE N
£0K
(461 w2 RET
L 10
(3500
{EMD
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« Example of operating condition setting request processing program

When the registered contents or settings of wave output parameters are changed, enable the settings using this program.

WaveRequ oADAT FrEADA 1 hCpe FxE ADA 1 bOperat
EStSEttﬁ’!g bModuleR  ratingConditionZ ingConditionSettineg RenquestSetting
EADY D ettingRequest D CorpletedFlag D EM
©)  x16  UIGER0  UT¥GEAS UT¥GEEDD SET
—M i -t I M20
M FXE ADA RequestSetting 0051 [ MHFXE-AD4
Request setting FB
(15)
Requestse RequestSetting
ttingEM ENO
hA20 hA21
— | E:ibEN abENOE {
Request3etting
Ok
Fx5404 1 w22
[ } DUT:i_sthadule o bOKEB O—
Request3etting
ERR
F2Q
obErrE o —
Request
SettingEr
rorCode
acErrduw - D20 ]
Ri?;:%ﬁfe RequestSetting
o) mzz RST EM
| M20
(74)
{END —
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« Example of wave output star processing program
This program example starts the CH1 wave output.

274

Outputie F5ADA T FX5 ADA 1 BExt FXE 4DA_1HCHIO
P bhoduleR  ernalPowerZuppl utputEnab lelisabl
b EADYD  wREADY Flag D eFlag D
0 =17 uireEbo | U1¥GERT UT¥GT0.1
— 1 N N
WaveOutputReq=
SET ettingEM
R3O
B
prinriid KT WaveStartStop
(13 10 ROWP
— D30
\gvsazisézg [ WaveStartStop
s x10 MOWP
1t D30
hi_FE_AD A WaveOutputRegSetting 004 _1 [ MHFHE-4D A
Wave output req setting FB
(25)
——————
WaveOut
WaveOutputReqS
putReqSe :
ttingE N ettingEMO
"0 A3
— Bt bEM o bENODE
WaveOutputReqs
ettingOk
Fx5 404 1 [EE
[ HDUT:isthvodule o bOKE
WaweStatus
CH1
{ K1 HuwsiuCH ouWaveStatusCHTUW [{ D31 ]
WaveStart WaveStatus
Stop cHZ2
[ D30 HuwiuStartStopReg ouaveStatusCHzZUW [{ D3z ]
WaveStatus
CH3
{ ko HuwsiuUnitType o UWaveStatusCHEUW [ D33 ]
WaveStatus
CH4
o uWaveStatusCHAUW | D34 ]
WaveOutputReqs
ettingERR
F30
obErrB
WaveOutput
Req3etting
ErrorCode
olErHUW | DEe ]
(295)
{END F——
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2.10 Troubleshooting

This section describes errors that may occur during use of an analog output module and troubleshooting for these.

Troubleshooting with the LEDs

Check the state of the LEDs to narrow down the possible causes of the trouble. This step is the first diagnostics before using
GX Works3.

The analog output module state can be checked with the POWER, RUN, ERROR, and ALM LEDs. The following table shows
the correspondence between the LEDs and the analog output module state.

Name Description
POWER LED Indicates the power supply status.
ON: Power ON

OFF: Power off or module failure

RUN LED Indicates the operating status.
Light on: Normal operation
Flashing: Offset/gain setting mode
Light off: Error occurring

ERROR LED Indicates the error status.”!

ON: Minor error

Flashing: Moderate error or major error
OFF: Normal operation

ALM LED Indicates the alarm status.™
ON: Alarm occurred
OFF: Normal operation

*1  For details, refer to the following.
==~ Page 279 List of error codes

*2 For details, refer to the following.
=~ Page 282 List of alarm codes
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Troubleshooting by symptom

When the POWER LED turns off

Check item

Corrective action

Check whether the power is supplied.

Check that power is supplied to the CPU and extension power supply
modules.

Check whether the capacities of the CPU module extension power supply
modules are enough.

Calculate the current consumption of the /0O modules, and intelligent function
modules to check that the power supply capacity for the CPU module and
extension power supply module is enough.

Check whether the module is mounted properly.

Check that the extension cable is inserted correctly.

When the RUN LED flashes or turns off

HEWhen flashing

Check item Cause

Corrective action

Check whether the module is
in offset/gain setting mode. the CPU module was powered off—>on or
reset when the operation mode setting was

the offset/gain setting mode.

In the GX Works3 module parameter setting,

In the GX Works3 module parameter setting, set the operation mode setting to
normal and power off—on or reset the CPU module.

The value in the mode switching setting has
been changed and the mode has been
switched to offset/gain setting mode.

Review the program that uses the mode switching setting to check whether
the mode has been switched erroneously.

EWhen turning off

Check item

Corrective action

Check whether the power is supplied.

Check that power is supplied to the CPU and extension power supply
modules.

Check whether the capacities of the CPU module extension power supply
modules are enough.

Calculate the current consumption of the 1/0 modules, and intelligent function
modules to check that the power supply capacity for the CPU module and
extension power supply module is enough.

Check whether the module is mounted properly.

Check that the extension cable is inserted correctly.

Other than the above

Reset the CPU module, and check if the RUN LED turns on.
If the RUN LED still remains off, the possible cause is a failure of the module.
Please consult your local Mitsubishi representative.

When the ERROR LED flashes or turns on

HEWhen flashing

Check item

Action

Check whether the 24 V DC external power supply is supplied.

Confirm if FX5-4DAis connected properly to the external power supply of 24 V
DC. Also, confirm if the supply of the voltage from the external power supply of
24 V DC to FX5-4DA is started before the system power supply turns on.

Check whether a moderate error has occurred.

Check Latest error code and take actions described in the list of error codes.
(== Page 279 List of error codes)

EWhen turning on

Check item

Action

Check whether any error has occurred.

Check Latest error code and take actions described in the list of error codes.
(== Page 279 List of error codes)

The ALM LED turns on

EWhen turning on

Check item

Action

Check whether any alert has been issued.

Check the latest alarm code and take action as described in the list of alarm
codes. (==~ Page 282 List of alarm codes)
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No analog output

ENo analog output when the normal output mode is selected

Check item

Action

Check whether the 24 V DC external power supply is supplied.

Check 'External power supply READY flag' (Un\G69, b7). If it is off, supply 24
V DC to the external power supply terminal.

Check whether there is any problem with the wiring, such as looseness or
disconnection of analog signal lines.

Identify the faulty area of signal lines by a visual check and continuity check.

Check whether the CPU module is in the STOP state.

Change the state of the CPU module to RUN.

Check whether the offset/gain setting in the user range setting is correct.

Check that the offset/gain setting is correct.

If a user range setting is in use, change it to another default output range and
check that the D/A conversion is performed normally.

If the D/A conversion is correct, retry the offset/gain setting.

Check whether the output range setting is correct.

Check the CHO Input range setting monitor with the GX Works3 monitor.
If the output range setting is incorrect, retry to set the GX Works3 output range
setting or CHO Range setting.

For the desired channel for output, check whether the CHO D/A conversion
enable/disable is set to D/A conversion disable.

Check CHO D/A conversion enable/disable setting and set it to D/A
conversion enable using a sequence program or the GX Works3.

For the desired channel for output, check whether 'CHO Output enable/
disable flag' (Un\G70, b1 to b4) is set to OFF.

Check the ON/OFF setting of 'CHO Output enable/disable flag' (Un\G70, b1 to
b4).

If 'CHO Output enable/disable flag' (Un\G70, b1 to b4) is off, review the
sequence program. In addition, check whether the CPU module is in the
STOP state.

Check whether the digital value writing program has an error.

Check the CHO Digital value using the GX Works 3 monitor (buffer memory
batch monitor). If the value as specified for the digital value has not been
stored, review the writing program.

Check whether 'Operating condition setting request' (Un\G70, b9) has been
executed.

By turning off>on—off 'Operating condition setting request' (Un\G70, b9),
check whether the normal analog output is generated.
If it is normal, review the sequence program.

ENo analog output when the wave output mode is selected

Check item

Action

Check the connection
method

Check whether the 24 V DC external power
supply is supplied.

Check 'External power supply READY flag' (Un\G69, b7). If it is off, supply 24
V DC to the external power supply terminal.

Checking the module
parameter settings of GX
Works3

Check whether the operation mode setting is
correct.

Check that Offset/gain setting mode flag (Un\G69, b10) is off, and the
operation mode setting is normal mode.

If the normal mode is not set, retry to set the operation mode to the normal
mode with the module parameter setting of GX Works 3.

Check whether the output module setting is
correct.

Check the output mode to examine whether it is set to the wave output mode.
If the wave output mode is not set, retry to set the output mode to the wave
output mode with the module parameter setting of GX Works 3.

Check whether the user range setting was
selected.

When the wave output mode is selected with the output mode setting, the
user range setting (current) or (voltage) cannot be selected as the output

range.

If the user range setting (current) or (voltage) was selected as the output

range, retry to select a range other than the user ranges.
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Check item

Action

Checking the program For the desired channel for wave output, check
whether the CHO D/A conversion enable/

disable is set to D/A conversion disable.

Check CHIO D/A conversion enable/disable setting to set to D/A conversion
enable.

Check whether 'Operating condition setting
request' (Un\G70, b9) has been executed.

By turning off>on—off ‘Operating condition setting request’ (Un\G70, b9),
enable the wave output function parameter setting.

Check whether the value is written in the wave
data registry area of the desired channel for
wave output.

Check the value of the wave data registry area used for the desired channel
for wave output.

By pausing the wave output, each monitor of the wave output function can be
checked.

Set the analog output HOLD/CLEAR setting to the previous value, set the
CHO Wave output start/stop request to the wave output pause request (2) to
pause the analog output state, and check each monitor.

Check whether the CHO Wave output start/stop
request of the desired channel for wave output
is set to Wave output stop request (0).

Check the CHO Wave output status monitor of the desired channel for wave
output.

When the CHO Wave output status monitor is Wave output stopped (0), retry
to set CHO Wave output start/stop request in Wave output start request (1).

For the desired channel for wave output, check
whether 'CHO Output enable/disable flag'
(Un\G70, b1 to b4) is set to OFF.

Check the status of the ON/OFF setting of 'CHIO Output enable/disable flag'
(Un\G70, b1 to b4).

If 'CHO Output enable/disable flag' (Un\G70, b1 to b4) is off, review the
program.

The analog output value is not identical with the previous value/setting value

Check item

Corrective action

Check whether the operation status of the CPU module is STOP or Stop Error.

Check the CPU module operating status.
The analog output HOLD/CLEAR function is enabled when the CPU module
operating status is STOP or Stop Error.

Check whether the analog output HOLD/CLEAR function is correct.

Check the CHO HOLD/CLEAR function setting monitor.
If the setting is incorrect, retry to set the analog output HOLD/CLEAR setting
to the previous value/setting value by setting GX Works3 module parameters.

Check whether the CHO HOLD setting value is correct.

If the setting value is selected with the analog output HOLD/CLEAR function
setting function, check the value the CHO HOLD setting value.

‘External power supply READY flag’ (Un\G69, b7) does not turn on

Use the following procedure for checking.

Check item

Corrective action

Check whether the 24 V DC external power supply is supplied.
(1) Wiring is proper.
(2) External power supply 24 V DC is supplied within the specified range.

(1) Make wiring by reference to the external wiring. (==~ Page 242)
(2) Supply 24 V DC within the performance specifications. (==~ Page 179)

Other than the above

The analog output module may be in failure. Please consult your local
Mitsubishi representative.

Pointp

If the external power supply does not operate normally after the above actions are taken, the analog output

module may be in failure. Please consult your local Mitsubishi representative.
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List of error codes

If an error occurs during operation, an analog output module stores the error code into 'Latest error code' (Un\GO) of the buffer
memory In addition, 'Error flag' (Un\G69, b15) turns on. When disconnection is detected, not the 'Error flag' (Un\G69, b15) but
the 'Disconnection detection signal' (Un\G69, b13) turns ON. The error code of 'Latest error code' (Un\GO0) is cleared by
turning on 'Error clear request' (Un\G70, b15), and the 'Error flag' (Un\G69, b15) and 'Disconnect detection signal' (Un\G69,
b13) are turned off.

Error codes of an analog output module are classified into minor and moderate errors.

» Minor error: This error is caused by the setting failure of programs and parameters, and after eliminating the error cause,

each function normally executes. (1000H to 1FFFH)

* Moderate error: An error such as hardware failure. The D/A conversion does not continue. (3000H to 3FFFH)

The following table lists the error codes that may be stored.

O: Indicates the number of the channel where an error has occurred. It represents one of numerical values 0 to 3, which
correspond to CH1 to CH4.

(CH1: 0, CH2: 1, CH3: 2, CH4: 3)
A in error code: Indicates the interrupt setting corresponding to the error (0: setting 1 to F: setting 16).

Error code Error name Description and cause Corrective action
0000H — There is no error. —
1080H Number of writes to offset/gain | The number of the offset/gain settings has Though any further setting of offset/gain values
settings reach limit error exceeded the guaranteed maximum number. is performed, the setting value will not be
guaranteed.
180AH Interrupt factor transaction A value other than 0 or 1 was set in ‘Interrupt factor | Retry to set 0 or 1 in ‘Interrupt factor transaction
setting range error transaction setting’ (Un\G200 to 215). setting’ (Un\G200 to 215).
181AH Condition target setting range | A value other than 0 to 4 was set in ‘Condition target | Retry to set a value of 0 to 4 in ‘Condition target
error setting’ (Un\G232 to 247). setting’ (Un\G232 to 247).
182AH Condition target channel Avalue other than 0 to 4 was set in ‘Condition target | Retry to set a value of 0 to 4 in ‘Condition target
setting range error channel setting’ (Un\G264 to 279). channel setting’ (Un\G264 to 279).
1861H Offset/gain setting continuous | The setting value has been continuously written to For the offset/gain setting, write the setting
write occurrence error the flash memory 26 times or more in the offset/gain | value only once per setting.
setting.
1900H Range setting range error A value out of the range is set in CHO Range Set CHO Range setting to the value within the
setting. range again.
1910H Digital value setting range « For normal output Retry to set a proper value for the CHO Digital
error A value out of the range is set for the CHO Digital value.
value.
« For wave output Correct the corresponding data in 'wave data
A value out of the setting range was set for part of registry area' (Un\G10000 to Un\G89999) being
'wave data registry area' (Un\G10000 to used for the channel where the error occurred,
Un\G89999) used for the channel of wave-output-in- | to a value within the setting range.
progress.
1920H HOLD setting value range A value out of the range is setin CHO HOLD Retry to set a proper value for the CHO HOLD
error setting. digital value.
1A00O0H Scaling enable/disable setting | A value other than 0 and 1 is set in CHO Scaling Set CHO Scaling enable/disable setting to 0 or
range error enable/disable setting. 1.
1A20H Scaling upper/lower limit value | CHO Scaling upper limit value and CHO Scaling Set CHO Scaling upper limit value and CHO
setting error lower limit value are set as the scaling upper limit Scaling lower limit value as the scaling upper
value = the scaling lower limit value. limit value # the scaling lower limit value.
1B0OH Warning output setting range A value other than 0 to 2 was set in CHO Warning Retry to set CHO Warning output setting to 0 to
error output setting. 2.
1B100H Warning output upper/limit A value not meeting the following condition was set | Retry to set the CHO Warning output upper limit
reversal error for the CHO Warning output upper limit value or value and CHO Warning output lower limit
CHO Warning output lower limit value. value so that the condition "upper limit value >
Upper limit value > Lower limit value lower limit value".
1B8OH Rate control enable/disable A value other than 0 or 1 was set in CHO Rate Retry to set CHO Rate control enable/disable
setting range error control enable/disable setting. setting to O or 1.
1B90O0H Digital limit value range error A value other than 0 to 64000 was set for the CHO | Retry to set a value of 0 to 64000 for the CHO

Increase digital limit value or CHO Decrease digital
limit value.

Increase digital limit value or CHO Decrease
digital limit value.
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Error code Error name Description and cause Corrective action

1C40H Disconnection detection error | A disconnection was detected on CHO. Eliminate the cause of the disconnection from
the channel. If the disconnection detection
automatic clear enable/disable setting is
disabled, remove the cause of the
disconnection and then turn off>on—off 'Error
Clear Request' (Un\G70, b15)".

1DoOH Wave output start/stop setting | A value out of the range was set in ‘CHO Wave Retry to set ‘CHO Wave output start/stop

range error output start/stop request’. request’ to one of the following.

» Wave output stop request (0)

» Wave output start request (1)

» Wave output pause request (2)

1D10H Wave output mode user range | In the output mode setting, the wave output mode « If the wave output function is to be used, retry
specification error was selected, and the user range setting was to set the output range to a range other than
selected with the output range setting. the user range by using the output range
setting.

« If the user range setting is to be used, retry to
set the output mode setting to the normal
output mode by using the module parameter
setting.

1D20H Output setting during wave ‘CHO Output setting during wave output stop’ is set | Retry to set ‘CHO Output setting during wave
output stop setting range error | to a value other than 0 to 2. output stop’ to one of the following.

+ 0 V/0 mA (0)

« Offset value (1)

« Output value during wave output stop (2)

1D30O0H Output value during wave ‘CHO Output value during wave output stop’ is set Correct ‘CHO Output value during wave output
output stop range error to a value out of the range. stop’ to a value within the setting range. The
setting range depends on the output range
setting.
-10 to +10 V: -32768 to +32767
4t020mA,0to20mA, 1to5V,0to 5V, or0 to

10 V: 0 to 32767

1D40H Wave pattern start address ‘CHO Wave pattern start address setting’ is setto a | Retry to set ‘CHO Wave pattern start address
setting range error value out of the setting range. setting’ to a value of 10000 to 89999.

1D50H Wave pattern number-of- ‘CHO Wave pattern data points setting’ is set to a Retry to set ‘CHO Wave pattern data points
points setting range error value other than 1 to 80000. setting’ to a value of 1 to 80000.

1D6eOH Wave pattern output repetition | ‘CHO Wave pattern output repetition setting’ is set Retry to set ‘CHO Wave pattern output
setting range error to a value out of the range. repetition setting’ to one of the following.

« Indefinite repetitive output (-1)

« Specified-count output (1 to 32767)

1D70H Wave output conversion cycle | ‘CHO Constant for wave output conversion cycle’is | Retry to set ‘CHO Constant for wave output
setting range error set to a value other than 1 to 5000. conversion cycle’ to a value of 1to 7.
1D80H Step action wave output ‘Step action wave output request’ is set to a value Retry to set 0 or 1 ‘Step action wave output
request range error other than O or 1. request’.
1D90O0H Wave data registry area range | The value obtained by subtracting 1 from the sum of | Retry to set ‘CHO Wave pattern start address
error ‘CHO Wave pattern start address setting’ and ‘CHO | setting’ and ‘CHO Wave pattern number-of-
Wave pattern data points setting’ is set to a value points setting’ to values meeting the following
exceeding 89999 (final buffer memory address of conditions.
wave data registry area). “Wave pattern start address setting" + "Wave
pattern data points setting” -1 < 89999
1DAOH Module extension parameter No module extension parameter can be acquired. Write to the CPU module, the module extension
acquisition error parameter by which the wave output data was
registered. Then, power off—on or reset the
CPU module.
1E50H Offset/gain setting channel « Multiple channels are set simultaneously while Correctly set CHO Offset/gain setting mode
specification error during offset/gain setting. (offset specification) and CHO Offset/gain
« In the offset/gain setting, "1: Setting channel" is setting mode (gain specification).
set for both CHO Offset/gain setting mode (offset
specification) and CHO Offset/gain setting mode
(gain specification), or "0: Disable” is set.
1E51H User range data invalid (CH An invalid value is set in the offset/gain setting. The | Perform the offset/gain setting again for all
specification disable) number of the channel in which this error occurs channels where the user range is set.
cannot be identified. If the error occurs again, the possible cause is a
failure of the module. Please consult your local
Mitsubishi representative.
1E52H Analog adjustment output out- | A value other than -3000 to +3000 is set for the Retry to set the offset/gain adjustment value
of-range error offset/gain adjustment value specification. specification to a value of -3000 to +3000.
2 FX5-4DA
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Error code Error name Description and cause Corrective action
1E600H User range data invalid (CH An invalid value is set in CHO Offset/gain setting. Perform the offset/gain setting again for the
specification enable) channels where the error has occurred.
If the error occurs again, the possible cause is a
failure of the module. Please consult your local
Mitsubishi representative.
1E700H Offset/gain value inversion The offset value and gain value to be saved in the Perform the offset/gain setting again so that the
error flash memory are as follows: following condition is satisfied:
Offset value > Gain value Offset value < Gain value
1E8OH Offset/gain setting channel Avalue other than 0 and 1 is set in CHO Offset/gain | Set CHO Offset/gain setting mode (offset
range error setting mode (offset specification) and CHO Offset/ | specification) and CHO Offset/gain setting
gain setting mode (gain specification). mode (gain specification) to 0 or 1.
1E90O0H Offset/gain setting range When the offset and gain are set, values other than | Retry to set the ‘CHO Offset/gain setting mode’
range error D or E were set in ‘CHO Offset/gain setting mode’ (range specification) to D or E.
(range specification).
1FO8H Module power supply error The 24 V DC power supply is not normally supplied | Check the wiring of the cable or the supplied
to the module. voltage.
After the check, turn off>on—off Error clear
request (Un\G70, b15) to eliminate this error
and resume the conversion.
If the error occurs again, the possible cause is a
failure of the module. Please consult your local
Mitsubishi representative.
3001H Hardware failure A hardware failure in the module. Power off>on the module.
If the error occurs again, the possible cause is a
failure of the module. Please consult your local
Mitsubishi representative.
3030H Flash memory error The data in the flash memory is abnormal. Check the analog output values.

If the values are abnormal, please consult your
local Mitsubishi representative.
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List of alarm codes

If an alarm occurs during operation, the analog output module stores the alarm code into 'Latest alarm code' (Un\G2) of the

buffer memory. Turning on 'Alert output clear request'(Un\G70, b14) or 'Operating condition setting request'(Un\G70, b9)

clears the alarm code in 'Latest alarm code' (Un\G2).

The following table lists the alarm codes that may be stored.

O: Indicates the number of the channel where the alarm has occurred. It represents one of numerical values 0 to 3, which
correspond to CH1 to CH4.
(CH1: 0, CH2: 1, CH3: 2, CH4: 3)

Alarm code Alarm name Description and cause Corrective action
08000H Warning output alarm flag Awarning output alarm (upper limit) has occurred in | After the CHO Digital value returns to within the
(upper limit) cHO. setting range, turn off>on—off 'Warning output
0810H Warning output alarm flag A warning output alarm (lower limit) has occurred in clear reque.st‘ (Un\G70, b1_4)' Both the bit
(lower limit) CHO. corresponding to the warning output upper or
lower flag and 'Warning output signal' (Un\G69,
b14) turn off.
oBoOH Setting error of conditions for In wave output status other than Wave output Wait until the wave output of all channels stop.
operation other than Wave stopped, ‘Operating condition setting request’ Then, turn off>on—off ‘Operating condition
output stopped (Un\G70, b9) was turned off>on—off. setting request’ (Un\G70, b9).
0B10OH Wave output mode scaling The scaling function is enabled when the wave If the wave output function is in use, retry to set
setting error output function is in use. ‘CHO Scaling enable/disable setting’ to Disable
-
0B20OH Wave output mode input value | When the wave output function is in use, the input If the wave output function is in use, retry to set
shift amount setting error value shift amount is set to a value other than 0. ‘CHO Input value shift’ to 0.
0B30OH Wave output mode rate control | The rate function is enabled when the wave output | If the wave output function is in use, retry to set
setting error function is in use. ‘CHO Rate control enable/disable setting to
Disable (1).
ocodH CHO Output-in-progress In CHO, range switching was executed during When range switching is to be performed, turn
range change enable alarm analog output. off ‘Output enable/disable flag’ (Un\G70, b1 to
b4) for the channel the range of which is to be
switched and turn off»>on—off ‘Operating
condition setting request’ (Un\G70, b9).
2 FX5-4DA
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APPENDIX

Appendix & External Dimensions

The following figure shows the external dimensions of an analog output module.
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Appendix 6 Standards

Certification of UL, cUL standards

The FX5-4DA supports UL (UL, cUL) standards.
UL, cUL file number: E95239
For models that support UL standards, please consult your local Mitsubishi representative.

Compliance with EU Directive (CE marking)

This note does not guarantee that an entire machine produced in accordance with the contents of this note will comply with
the following standards.

Compliance to EMC directive and LVD directive of the entire mechanical module should be checked by the user/
manufacturer. For more details please contact to the local Mitsubishi Electric sales site.

Requirement for compliance with EMC Directive

The following products have shown compliance through direct testing (of the identified standards below) and design analysis
(through the creation of a technical construction file) to the European Directive for Electromagnetic Compatibility (2014/30/
EU) when used as directed by the appropriate documentation.

Attention

This product is designed for use in industrial applications.

Product compatibility

Type: Programmable controller (open type equipment)
Models: FX5 manufactured

from November 1st, 2017 | FX5-4DA

Electromagnetic compatibility (EMC) directive Remarks

EN61131-2:2007 Programmable controllers Compliance with all relevant aspects of the standard.
- Equipment requirements and tests EMI

 Radiated emission

« Conducted emission

EMS

+ Radiated electromagnetic field
« Fast transient burst

« Electrostatic discharge

* High-energy surge

« Voltage drops and interruptions
« Conducted RF

» Power frequency magnetic field

Caution for compliance with EU Directive

Caution for when the FX5-4DA is used

When the FX5-4DA is used, attach a ferrite core to the power supply of the CPU module.

Make 2 turns around the ferrite core and attach within approximately 200 mm from the terminal block and connectors of the
power cable. Also, attach a ferrite core to the input/output cable pulled out to the outside of the control panel. Attach the ferrite
core before the cable is pulled out to the outside of the control panel. (Ferrite core used in Mitsubishi Electric's test:
E04SR401938 manufactured by SEIWA ELECTRIC MFG. CO., LTD.)

Compliance with UKCA marking

The requirements for compliance with UKCA marking are the same as that with EU directive (CE marking).
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Appendix 7 Module Label

The functions of the analog output module can be set by using module labels.

Module labels of I1/O signals

The module label name of an I/O signal is defined with the following structure:

"Module name"_"Module number".b"Label name"_D

[Ex]

FX5_4DA_1.bModuleREADY_D

EModule name
The character string of a module model name is given.

EModule number
A number starting from 1 is added to identify modules that have the same module name.

HLabel name
The label identifier unique to a module is given.

m_D

This string indicates that the module label is for the direct access.

Module labels of buffer memory areas

The module label name of a buffer memory area is defined with the following structure:

"Module name"_"Module number"."Data type"_D["(Channel)"]."Data format" "Label name"_D

[Ex]

FX5_4DA_1.stnMonitor_D[0].uSetValueCheckCode_D

EModule name
The character string of a module model name is given.

EModule number
A number starting from 1 is added to identify modules that have the same module name.

EData type
The data type to sort a buffer memory area is given. Each data type is as follows:
Data type Description
stnMonitor Monitor
stnControl Control
stnSetting Setting
EChannel

The channel number corresponding to a module label is given. A numerical value of 0 to 3 is used to correspond to CH1 to 4.
(CH1: 0, CH2: 1, CH3: 2, CH4: 3)

EData format
The string that represents the data size of a buffer memory area is given. Each data type is as follows:

Data format Description

u Word [Unsigned]/Bit string [16-bit]

w Word [Signed]

ud Double word [Unsigned]/Bit string [32-bit]
d Double word [Signed]

HELabel name
The label identifier unique to a module is given.
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This string indicates that the module label is for the direct access. Values that are read from or written to the module label is
reflected in the analog output module instantly.
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Appendix 8 Buffer Memory Areas

List of buffer memory areas

This section lists the buffer memory areas of the analog output module. For details on the buffer memory, refer to the

following.
[=5~ Page 298 Details of buffer memory addresses
The buffer memory areas of the analog output module are classified into the data types described below.

Data type Description
Setting data Description The data to be customized to suit the connected devices and the purpose of the system.
Read and write Read and write is possible.
attributes
Setting procedure Use GX Works3 or a program to set the data.
Setting timing After a change of value, turning off>on—off 'Operating condition setting request' (Un\G70, b9)
allows the setting value to take effect.
Control data Description The data used for controlling the analog output module.
Read and write Read and write is possible.
attributes
Setting procedure Use GX Works3 or a program to set the data.
Setting timing As soon as the values are changed, the set values become enabled.
Monitor data Description The data used for checking the status of the analog output module.
Read and write Only read is possible and write is not possible.
attributes
Setting procedure —
Setting timing —

Pointp

Do not write data to the system areas and areas whose data types are monitor in the buffer memory. Writing
data into these areas can cause the malfunction of the module.

In the normal mode
O: With refresh setting, X: Without refresh setting

HUNn\GO to Un\G399

Address Address Name Default value | Data type Auto refresh
(decimal) (hexadecimal)

0 OH Latest error code 0 Monitor O
1 1H Latest address of error history 0 Monitor O
2 2H Latest alarm code 0 Monitor O
3 3H Latest address of alarm history 0 Monitor O
4019 4H to 13H Interrupt factor detection flag [n]'1 0 Monitor O
20to 29 14H to 1DH System area — — —
30 1EH Module Information 6160H Monitor X
31 1FH Firmware version 2 Monitor X
32to 35 20H to 23H System area — — —
36 24H Alarm output upper limit flag 0000H Monitor O
37 25H Alarm output lower limit flag 0000H Monitor O
38 26H Disconnection detection flag 0000H Monitor O
39 to 59 27H to 3BH System area — — —
60 3CH Operation mode monitor 0000H Monitor X
61 to 68 3DH to 44H System area — — —
69 45H Input signals 0 Monitor X
70 46H Output signals 0 Control X
71to0 123 47H to 7BH System area — — —
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Address Address Name Default value | Data type Auto refresh
(decimal) (hexadecimal)
124 to 139 7CH to 8BH Interrupt factor mask [n]'1 0 Control X
140 to 155 8CH to 9BH System area — — —
156 to 171 9CH to ABH Interrupt factor reset request [n]*1 0 Control X
172 to 187 ACH to BBH System area — — —
188 BCH Step action wave output request 0 Control X
189 to 199 BDH to C7H System area — — —

200 to 215 C8H to D7H Interrupt factor generation setting [n]™ 0 Setting X

216 to 231 D8H to E7H System area — — —

232 to 247 E8H to F7H Condition target setting [n]"’ 0 Setting X

248 to 263 F8H to 107H System area — — —

264 to 279 108H to 117H Condition target channel setting [n]*1 0 Setting X

280 to 295 118H to 127H System area — — —

296, 297 128H, 129H Mode switching setting 0 Setting X

298 to 303 12AH to 12FH System area — — —

304 130H Disconnection detection automatic clear enable/disable 1 Setting X

setting

305 131H Offset/gain initialization enable code 0 Setting X

306 to 399 132H to 18FH System area — — —

*1 [n]in the table indicates an interrupt setting number. (n = 1 to 16)

*2 The firmware version of the analog output module is stored. For Ver. 1.000, 1000 is stored.

EUN\G400 to Un\G3599

Address Name Default | Data Auto
Decimal (hexadecimal) value type refresh
CH1 CH2 CH3 CH4

400 600 800 1000 CHO Setting value check code 0 Monitor O
(190H) (258H) (320H) (3E8H)

401 601 801 1001 CHO Wave output status monitor 0 Monitor O
(191H) (259H) (321H) (3E9H)

402 to 428 602 to 628 802 to 828 1002 to 1028 System area — — —
(192H to 1ACH) (25AH to 274H) (322H to 33CH) (3EAH to 404H)

429 629 829 1029 CHO Output status 0 Monitor X
(1ADH) (275H) (33DH) (405H)

430 630 830 1030 CHO Range setting monitor 3 Monitor X
(1AEH) (276H) (33EH) (406H)

431 631 831 1031 CHO HOLD/CLEAR function setting 0 Monitor X
(1AFH) (277H) (33FH) (407H) monitor

432 632 832 1032 CHO Wave output conversion cycle 0 Monitor X
(1BOH) (278H) (340H) (408H) monitor (L)

433 633 833 1033 CHO Wave output conversion cycle Monitor X
(1B1H) (279H) (341H) (409H) monitor (H)

434 634 834 1034 CHO Wave pattern output count 0 Monitor X
(1B2H) (27AH) (342H) (40AH) monitor

435 635 835 1035 System area — — —
(1B3H) (27BH) (343H) (40BH)

436 636 836 1036 CHO Wave output current address 0 Monitor X
(1B4H) (27CH) (344H) (40CH) monitor (L)
437 637 837 1037 CHO Wave output current address Monitor X
(1B5H) (27DH) (345H) (40DH) monitor (H)
438 638 838 1038 CHO Wave output current digital 0 Monitor X
(1B6H) (27EH) (346H) (40EH) value monitor
439 639 839 1039 System area — — —
(1B7H) (27FH) (347H) (40FH)
440 640 840 1040 CHO Wave output digital value out- 0 Monitor X
(1B8H) (280H) (348H) (410H) of-range address monitor (L)
441 641 841 1041 CHO Wave output digital value out- Monitor X
(1B9H) (281H) (349H) (411H) of-range address monitor (H)
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Address Name Default | Data Auto
Decimal (hexadecimal) value type refresh
CH1 CH2 CH3 CH4
442 642 842 1042 CHO Wave output warning address 0 Monitor X
(1BAH) (282H) (34AH) (412H) monitor (L)
443 643 843 1043 CHO Wave output warning address Monitor X
(1BBH) (283H) (34BH) (413H) monitor (H)
444 to 459 644 to 659 844 to 859 1044 to 1059 System area — — —
(1BCH to 1CBH) (284H to 293H) (34CH to 35BH) (414H to 423H)
460 660 860 1060 CHO Digital value 0 Control O
(1CCH) (294H) (35CH) (424H)
461 661 861 1061 System area — — —
(1CDH) (295H) (35DH) (425H)
462 662 862 1062 CHO Wave output start/stop request | 0 Control X
(1CEH) (296H) (35EH) (426H)
463 to 479 663 to 679 863 to 879 1063 to 1079 System area — — —
(1CFH to 1DFH) (297H to 2A7H) (35FH to 36FH) (427H to 437H)
480 680 880 1080 CHO Input value shift amount 0 Control X
(1EQOH) (2A8H) (370H) (438H)
481 681 881 1081 System area — — —
(1E1H) (2A9H) (371H) (439H)
482 682 882 1082 CHO Wave output step action 0 Control X
(1E2H) (2AAH) (372H) (43AH) movement amount
483 to 499 683 to 699 883 to 899 1083 to 1099 System area — — —
(1E3H to 1F3H) (2ABH to 2BBH) (373H to 383H) (43BH to 44BH)
500 700 900 1100 CHO D/A conversion enable/disable 1 Setting X
(1F4H) (2BCH) (384H) (44CH) setting
501 701 901 1101 System area — — —
(1F5H) (2BDH) (385H) (44DH)
502 702 902 1102 CHO Scaling enable/disable setting 1 Setting X
(1F6H) (2BEH) (386H) (44EH)
503 703 903 1103 System area — — —
(1F7H) (2BFH) (387H) (44FH)
504 704 904 1104 CHO Scaling upper limit value (L) 0 Setting X
(1F8H) (2COH) (388H) (450H)
505 705 905 1105 CHO Scaling upper limit value (H) Setting X
(1F9H) (2C1H) (389H) (451H)
506 706 906 1106 CHO Scaling lower limit value (L) 0 Setting X
(1FAH) (2C2H) (38AH) (452H)
507 707 907 1107 CHO Scaling lower limit value (H) Setting X
(1FBH) (2C3H) (38BH) (453H)
508 708 908 1108 CHO Alert output setting 0 Setting X
(1FCH) (2C4H) (38CH) (454H)
509 709 909 1109 CHO Rate control enable/disable 1 Setting X
(1FDH) (2C5H) (38DH) (455H) setting
510 710 910 1110 CHO Alert output upper limit value 0 Setting X
(1FEH) (2C6H) (38EH) (456H)
511 711 911 1111 System area — — —
(1FFH) (2C7H) (38FH) (457H)
512 712 912 1112 CHO Alert output lower limit value 0 Setting X
(200H) (2C8H) (390H) (458H)
513 713 913 1113 System area — — —
(201H) (2C9H) (391H) (459H)
514 714 914 1114 CHO Increase digital limit value 64000 Setting X
(202H) (2CAH) (392H) (45AH)
515 715 915 1115 System area — — —
(203H) (2CBH) (393H) (45BH)
516 716 916 1116 CHO Decrease digital limit value 64000 Setting X
(204H) (2CCH) (394H) (45CH)
517 to 523 717 t0 723 917 to 923 1117 to 1123 System area — — —
(205H to 20BH) (2CDH to 2D3H) (395H to 39BH) (45DH to 463H)
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Address Name Default | Data Auto
Decimal (hexadecimal) value type refresh
CH1 CH2 CH3 CH4

524 724 924 1124 CHO Output setting during wave 1 Setting X
(20CH) (2D4H) (39CH) (464H) output stop

525 725 925 1125 CHO Output value during wave 0 Setting X
(20DH) (2D5H) (39DH) (465H) output stop

526 726 926 1126 CHO Wave pattern start address 10000 Setting X
(20EH) (2D6H) (39EH) (466H) setting (L)

527 727 927 1127 CHO Wave pattern start address Setting X
(20FH) (2D7H) (39FH) (467H) setting (H)

528 728 928 1128 CHO Wave pattern data points 0 Setting X
(210H) (2D8H) (3A0H) (468H) setting (L)

529 729 929 1129 CHO Wave pattern data points Setting X
(211H) (2D9H) (3A1H) (469H) setting (H)

530 730 930 1130 CHO Wave pattern output repetition 1 Setting X
(212H) (2DAH) (3A2H) (46AH) setting

531 731 931 1131 CHO Constant for wave output 1 Setting X
(213H) (2DBH) (3A3H) (46BH) conversion cycle

532 to 595 732 to 795 932 to 995 1132 to 1195 System area — — —
(214H to 253H) (2DCH to 31BH) (3A4H to 3E3H) (46CH to 4ABH)

596 796 996 1196 CHO HOLD setting value 0 Setting X
(254H) (31CH) (3E4H) (4ACH)

597 797 997 1197 System area — — —
(255H) (31DH) (3E5H) (4ADH)

598 798 998 1198 CHO Range setting 3 Setting X
(256H) (31EH) (3E6H) (4AEH)

599 799 999 1199 System area — — —
(257H) (31FH) (3E7H) (4AFH)

1200 to 3599
(4BOH to EOFH)

System area
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HError history (Un\G3600 to Un\G3759)

Address Address Name Default Data type Auto
(decimal) (hexadecimal) value refresh
3600 E10H Error history No.1 Error code 0 Monitor X
3601 E11H Error time First two digits | Lasttwo digits of

of the year the year
3602 E12H Month Day
3603 E13H Hour Minute
3604 E14H Second Day of the week
3605 E15H Millisecond
3606 to 3609 | E16H to E19H System area — — —
3610 to 3615 | E1AH to E1FH Error history No.2 ‘ Same as error history No.1 0 Monitor X
3616 to 3619 | E20H to E23H System area — — —
3620 to 3625 | E24H to E29H Error history No.3 ‘ Same as error history No.1 0 Monitor X
3626 to 3629 | E2AH to E2DH System area — — —
3630 to 3635 | E2EH to E33H Error history No.4 ‘ Same as error history No.1 0 Monitor X
3636 to 3639 | E34H to E37H System area — — —
3640 to 3645 | E38H to E3DH Error history No.5 ‘ Same as error history No.1 0 Monitor X
3646 to 3649 | E3EH to E41H System area — — —
3650 to 3655 | E42H to E47H Error history No.6 ‘ Same as error history No.1 0 Monitor X
3656 to 3659 | E48H to E4BH System area — — —
3660 to 3665 | E4CH to E51H Error history No.7 ‘ Same as error history No.1 0 Monitor X
3666 to 3669 | E52H to E55H System area — — —
3670 to 3675 | E56H to ESBH Error history No.8 ‘ Same as error history No.1 0 Monitor X
3676 to 3679 | E5CH to E5SFH System area — — —
3680 to 3685 | E60H to E65H Error history No.9 ‘ Same as error history No.1 0 Monitor X
3686 to 3689 | E66H to E69H System area — — —
3690 to 3695 | E6AH to E6FH Error history No.10 ‘ Same as error history No.1 0 Monitor X
3696 to 3699 | E70H to E73H System area — — —
3700 to 3705 | E74H to E79H Error history No.11 ‘ Same as error history No.1 0 Monitor X
3706 to 3709 | E7AH to E7DH System area — — —
3710 to 3715 | E7EH to E83H Error history No.12 ‘ Same as error history No.1 0 Monitor X
3716 to 3719 | E84H to E87H System area — — —
3720 to 3725 | E88H to ESDH Error history No.13 ‘ Same as error history No.1 0 Monitor X
3726 to 3729 | E8EH to E91H System area — — —
3730 to 3735 | E92H to E97H Error history No.14 ‘ Same as error history No.1 0 Monitor X
3736 to 3739 | E98H to E9BH System area — — —
3740 to 3745 | E9CH to EATH Error history No.15 ‘ Same as error history No.1 0 Monitor X
3746 to 3749 | EA2H to EASH System area — — —
3750 to 3755 | EA6H to EABH Error history No.16 ‘ Same as error history No.1 0 Monitor X
3756 to 3759 | EACH to EAFH System area — — —
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HAlarm history (Un\G3760 to Un\G3999)

Address Address Name Default Data type Auto

(decimal) (hexadecimal) value refresh

3760 EBOH Alarm history No.1 | Alarm code 0 Monitor X

3761 EB1H Alarm time First two digits | Lasttwo digits of

of the year the year

3762 EB2H Month Day

3763 EB3H Hour Minute

3764 EB4H Second Day of the week

3765 EB5H Millisecond

3766 to 3769 | EB6H to EB9H System area — — —

3770 to 3775 | EBAH to EBFH Alarm history No.2 ‘ Same as alarm history No.1 0 Monitor X

3776 to 3779 | ECOH to EC3H System area — — —

3780 to 3785 | EC4H to EC9H Alarm history No.3 ‘ Same as alarm history No.1 0 Monitor X

3786 to 3789 | ECAH to ECDH System area — — —

3790 to 3795 | ECEH to ED3H Alarm history No.4 ‘ Same as alarm history No.1 0 Monitor X

3796 to 3799 | ED4H to ED7H System area — — —

3800 to 3805 | ED8H to EDDH Alarm history No.5 ‘ Same as alarm history No.1 0 Monitor X

3806 to 3809 | EDEH to EE1H System area — — —

3810 to 3815 | EE2H to EE7H Alarm history No.6 ‘ Same as alarm history No.1 0 Monitor X

3816 to 3819 | EE8H to EEBH System area — — —

3820 to 3825 | EECH to EF1H Alarm history No.7 ‘ Same as alarm history No.1 0 Monitor X

3826 to 3829 | EF2H to EF5H System area — — —

3830 to 3835 | EF6H to EFBH Alarm history No.8 ‘ Same as alarm history No.1 0 Monitor X

3836 to 3839 | EFCH to EFFH System area — — —

3840 to 3845 | FOOH to FO5H Alarm history No.9 ‘ Same as alarm history No.1 0 Monitor X

3846 to 3849 | FO6H to FO9H System area — — —

3850 to 3855 | FOAH to FOFH Alarm history Same as alarm history No.1 0 Monitor X
No.10

3856 to 3859 | F10H to F13H System area — — —

3860 to 3865 | F14H to F19H Alarm history Same as alarm history No.1 0 Monitor X
No.11

3866 to 3869 | F1AH to F1IDH System area — — —

3870 to 3875 | F1EH to F23H Alarm history Same as alarm history No.1 0 Monitor X
No.12

3876 to 3879 | F24H to F27H System area — — —

3880 to 3885 | F28H to F2DH Alarm history Same as alarm history No.1 0 Monitor X
No.13

3886 to 3889 | F2EH to F31H System area — — —

3890 to 3895 | F32H to F37H Alarm history Same as alarm history No.1 0 Monitor X
No.14

3896 to 3899 | F38H to F3BH System area — — —

3900 to 3905 | F3CH to F41H Alarm history Same as alarm history No.1 0 Monitor X
No.15

3906 to 3909 | F42H to F45H System area — — —

3910 to 3915 | F46H to F4BH Alarm history Same as alarm history No.1 0 Monitor X
No.16

3916 to 3919 | F4CH to F4FH System area — — —

3920 to 3999 | F50H to FOFH System area — — —
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HOffset/gain setting (Un\G4000 to Un\G9999)

4000 to 4131 System area — — —
(FAOH to 1023H)

4130 Offset/gain adjustment value 0 Control X
(1022H) specification

4131 System area — — —
(1023H)

4132 4134 4136 4138 CHO Offset/gain setting mode 0 Setting X
(1024H) (1026H) (1028H) (102AH) (offset specification)

4133 4135 4137 4139 CHO Offset/gain setting mode (gain | 0 Setting X
(1025H) (1027H) (1029H) (102BH) specification)

4140 to 4163 System area — — —
(102CH to 1043H)

4164 4165 4166 4167 CHO Offset/gain setting mode 0 Setting X
(1044H) (1045H) (1046H) (1047H) (range specification)

4168 to 9999 System area — — —
(1048H to 270FH)

HEWave data registration (Un\G10000 to Un\G89999)

10000 to 89999 Wave data registration area 0 Setting X
(2710H to 15F8FH)

O: With refresh setting, X : Without refresh setting

0 (OH) Range setting 0000H Setting X
1 (1H) 2 (2H) 3 (3H) 4 (4H) CHO Digital value 0000H | Control | O
5 (5H) System area — — —
6 (6H) Output status 0000H Monitor X
7 to 27 (7H to 1BH) System area — — —
28 (1CH) Disconnection detection flag 0000H Monitor | O
29 (1DH) Latest error code 0 Monitor | O
30 (1EH) Module Information 6164H Monitor X
31 (1FH) System area — — —
32 (20H) 33 (21H) 34 (22H) 35 (23H) CHIO HOLD setting value 0 Setting | x
36, 37 (24H, 25H) System area — — —
38 (26H) Alert output setting 0000H Setting X
39 (27H) Alert output flag (upper/lower limit) 0 Monitor O
40 (28H) System area — — —
41 (29H) 42 (2AH) 43 (2BH) 44 (2CH) CHO Alert output lower limit value 0 Setting X
45 (2DH) 46 (2EH) 47 (2FH) 48 (30H) CHO Alert output upper limit value 0 Setting X
49 to 68 (31H to 44H) System area — — —
69 (45H) Input signals 0 Monitor X
70 (46H) Output signals 0 Control X
71 to 3100 (47H to C1CH) System area — — —
3101 (C1DH) Latest address of error history 0 Monitor | O
3102 (C1EH) Latest alarm code 0 Monitor | O
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Address Name Default | Data Auto
Decimal (hexadecimal) value | type refresh
CH1 CH2 CH3 CH4
3103 (C1FH) Latest address of alarm history 0 Monitor | O
3104 to 3130 (C20H to C3AH) System area — — —
3131 (C3BH) Firmware version — Monitor X
3132 to 3159 (C3CH to C57H) System area — — —
3160 (C58H) Operation mode monitor 0 Monitor X
3161 to 3169 (C59H to C61H) System area — — —
3170 (C62H) Disconnection detection automatic 0 Setting X
clear enable/disable setting
3171 to 3200 (C63H to C80H) System area — — —
3201 (C81H) | 3202 (C82H) ‘ 3203 (C83H) ‘ 3204 (C84H) CHO Setting value check code 0 Monitor | O
3205 to 3210 (C85H to C8AH) System area — — —
3211 (C8BH) | 3212 (C8CH) ‘ 3213 (C8DH) ‘ 3214 (C8EH) CHO Range setting monitor 0 Monitor | X
3215 to 3220 (C8FH to C94H) System area — — —
3221 (C95H) 3222 (C96H) 3223 (C97H) 3224 (C98H) CHO HOLD/CLEAR function setting | 1 Monitor | X
monitor
3225 to 3249 (C99H to CB1H) System area — — —
3250 (CB2H) 3252 (CB4H) 3254 (CB6H) 3256 (CB8H) CHO Input value shift amount 0 Setting X
3251 (CB3H) 3253 (CB5H) 3255 (CB7H) 3257 (CB9H) System area — — —
3258 to 3270 (CBAH to CC6H) System area — — —
3271 (CC7H) 3272 (CC8H) 3273 (CC9H) 3274 (CCAH) CHO D/A conversion enable/disable | 0 Setting X
setting
3275 to 3280 (CCBH to CDOH) System area — — —
3281 (CD1H) 3282 (CD2H) 3283 (CD3H) 3284 (CD4H) CHO Scaling enable/disable setting | 1 Setting X
3285 to 3289 (CD5H to CD9H) System area — — —
3290 (CDAH) 3292 (CDCH) 3294 (CDEH) 3296 (CEOH) CHO Scaling upper limit value (L) 0 Setting X
3291 (CDBH) 3293 (CDDH) 3295 (CDFH) 3297 (CE1H) CHO Scaling upper limit value (H) Setting X
3298 to 3309 (CE2H to CEDH) System area — — —
3310 (CEEH) 3312 (CFOH) 3314 (CF2H) 3316 (CF4H) CHO Scaling lower limit value (L) 0 Setting X
3311 (CEFH) 3313 (CF1H) 3315 (CF3H) 3317 (CF5H) CHO Scaling lower limit value (H) Setting X
3318 to 3330 (CF6H to DO2H) System area — — —
3331 (DO3H) 3332 (D04H) 3333 (DO5H) 3334 (DO6H) CHO Rate control enable/disable 1 Setting X
setting
3335 to 3339 (DO7H to DOBH) System area — — —
3340 (DOCH) 3342 (DOEH) 3344 (D10H) 3346 (D12H) CHO Increase digital limit value 64000 Setting X
3341 (DODH) 3343 (DOFH) 3345 (D11H) 3347 (D13H) System area — — —
3348 to 3359 (D14H to D1FH) System area — — —
3360 (D20H) 3362 (D22H) 3364 (D24H) 3366 (D26H) CHO Decrease digital limit value 64000 Setting X
3361 (D21H) 3363 (D23H) 3365 (D25H) 3367 (D27H) System area — — —
3368 to 4000 (D28H to FAOH) System area — — —
4001 to 4016 (FA1H to FBOH) Interrupt factor detection flag [n]'2 0 Monitor | O
4017 to 4020 (FB1H to FB4H) System area — — —
4021 to 4036 (FB5H to FC4H) Interrupt factor mask [n]2 0 Control | X
4037 to 4040 (FC5H to FC8H) System area — — —
4041 to 4056 (FC9H to FD8H) Interrupt factor reset request [n]*2 0 Control X
4057 to 4060 (FD9H to FDCH) System area — — —
4061 to 4076 (FDDH to FECH) Interrupt factor generation setting 0 Setting X
(n’?
4077 to 4080 (FEDH to FFOH) System area — — —
4081 to 4096 (FF1H to 1000H) Condition target setting [n]*2 0 Setting X
4097 to 4100 (1001H to 1004H) System area — — —
4101 to 4116 (1005H to 1014H) Condition target channel setting [n]2 | 0 Setting X
(

4117 t0 4119 (1015H to 1017H)

System area
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Address Name Default | Data Auto
Decimal (hexadecimal) value | type refresh
CH1 CH2 CH3 CH4
4120, 4121 (1018H, 1019H) Mode switching setting 0 Setting X
4122 to 4129 (101AH to 1021H) System area — — —
4130 (1022H) Offset/gain adjustment value 0 Control X
specification
4131 (1023H) 4132 (1024H) 4133 (1025H) 4134 (1026H) CHO Offset/gain setting mode 0 Setting X
(offset specification)
4135 to 4140 (1027H to 102CH) System area — — —
4141 (102DH) 4142 (102EH) 4143 (102FH) 4144 (1030H) CHO Offset/gain setting mode (gain | 0 Setting X
specification)
4145 to 4150 (1031H to 1036H) System area — — —
4151 (1037H) 4152 (1038H) 4153 (1039H) 4154 (103AH) CHO Offset/gain setting mode 0 Setting X
(range specification)
4155 to 4159 (103BH to 103FH) System area — — —
4160 (1040H) Offset/gain initialization enable code | 0 Setting X
4161 to 8599 (1041H to 2197H) System area — — —
8600 to 8609 (2198H to 21A1H) Error history No.1 0 Monitor X
8610 to 8619 (21A2H to 21ABH) Error history No.2 0 Monitor X
8620 to 8629 (21ACH to 21B5H) Error history No.3 0 Monitor X
8630 to 8639 (21B6H to 21BFH) Error history No.4 0 Monitor | X
8640 to 8649 (21COH to 21C9H) Error history No.5 0 Monitor X
8650 to 8659 (21CAH to 21D3H) Error history No.6 0 Monitor X
8660 to 8669 (21D4H to 21DDH) Error history No.7 0 Monitor X
8670 to 8679 (21DEH to 21E7H) Error history No.8 0 Monitor X
8680 to 8689 (21E8H to 21F1H) Error history No.9 0 Monitor X
8690 to 8699 (21F2H to 21FBH) Error history No.10 0 Monitor X
8700 to 8709 (21FCH to 2205H) Error history No. 11 0 Monitor X
8710 to 8719 (2206H to 220FH) Error history No.12 0 Monitor X
8720 to 8729 (2210H to 2219H) Error history No.13 0 Monitor X
8730 to 8739 (221AH to 2223H) Error history No.14 0 Monitor | X
8740 to 8749 (2224H to 222DH) Error history No.15 0 Monitor X
8750 to 8759 (222EH to 2237H) Error history No.16 0 Monitor X
8760 to 8769 (2238H to 2241H) Alarm history No.1 0 Monitor X
8770 to 8779 (2242H to 224BH) Alarm history No.2 0 Monitor X
8780 to 8789 (224CH to 2255H) Alarm history No.3 0 Monitor | X
8790 to 8799 (2256H to 225FH) Alarm history No.4 0 Monitor X
8800 to 8809 (2260H to 2269H) Alarm history No.5 0 Monitor X
8810 to 8819 (226AH to 2273H) Alarm history No.6 0 Monitor | X
8820 to 8829 (2274H to 227DH) Alarm history No.7 0 Monitor X
8830 to 8839 (227EH to 2287H) Alarm history No.8 0 Monitor X
8840 to 8849 (2288H to 2291H) Alarm history No.9 0 Monitor X
8850 to 8859 (2292H to 229BH) Alarm history No.10 0 Monitor X
8860 to 8869 (229CH to 22A5H) Alarm history No.11 0 Monitor X
8870 to 8879 (22A6H to 22AFH) Alarm history No.12 0 Monitor X
8880 to 8889 (22BOH to 22B9H) Alarm history No.13 0 Monitor X
8890 to 8899 (22BAH to 22C3H) Alarm history No.14 0 Monitor X
8900 to 8909 (22C4H to 22CDH) Alarm history No.15 0 Monitor X
8910 to 8919 (22CEH to 22D7H) Alarm history No.16 0 Monitor X
8920 to 8999 (22D8H to 2327H) System area — — —
9000 (2328H) Step action wave output request 0 Control X
9001 (2329H) 9002 (232AH) 9002 (232BH) 9004 (232CH) CHO Wave output status monitor 0 Monitor | O
9005 to 9009 (232DH to 2331H) System area — — —
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Address Name Default | Data Auto

Decimal (hexadecimal) value | type refresh

CH1 CH2 CH3 CH4

9010 (2332H) 9012 (2334H) 9014 (2336H) 9016 (2338H) CHO Wave output conversion cycle | 0 Monitor X
monitor (L)

9011 (2333H) 9013 (2335H) 9015 (2337H) 9017 (2339H) CHO Wave output conversion cycle Monitor X
monitor (H)

9018 to 9029 (233AH to 2345H) System area — — —

9030 (2346H) 9032 (2348H) 9034 (234AH) 9036 (234CH) CHO Wave pattern output count 0 Monitor X
monitor

9031 (2347H) 9033 (2349H) 9035 (234BH) 9037 (234DH) System area — — —

9038 to 9049 (234EH to 2359H) System area — — —

9050 (235AH) 9052 (235CH) 9054 (235EH) 9056 (2360H) CHO Wave output current address 0 Monitor X
monitor (L)

9051 (235BH) 9053 (235DH) 9055 (235FH) 9057 (2361H) CHO Wave output current address Monitor X
monitor (H)

9058 to 9069 (2362H to 236DH) System area — — —

9070 (236EH) 9072 (2370H) 9074 (2372H) 9076 (2374H) CHO Wave output current digital 0 Monitor | X
value monitor

9071 (236FH) 9073 (2371H) 9075 (2373H) 9077 (2375H) System area — — —

9078 to 9089 (2376H to 2381H) System area — — —

9090 (2382H) 9092 (2384H) 9094 (2386H) 9096 (2388H) CHO Wave output digital value 0 Monitor | X
outside the range Address monitor
L)

9091 (2383H) 9093 (2385H) 9095 (2387H) 9097 (2389H) CHO Wave output digital value Monitor | X
outside the range Address monitor
(H)

9098 to 9109 (238AH to 2395H) System area — — —

9110 (2396H) 9112 (2398H) 9114 (239AH) 9116 (239CH) CHO Wave output warning Address | 0 Monitor | X
monitor (L)

9111 (2397H) 9113 (2399H) 9115 (239BH) 9117 (239DH) CHO Wave output warning Address Monitor | X
monitor (H)

9118 to 9130 (239EH to 23AAH) System area — — —

9131 (23ABH) 9132 (23ACH) 9133 (23ADH) 9134 (23AEH) CHO Wave output start/stop request | 0 Control X

9135 to 9139 (23AFH to 23B3H) System area — — —

9140 (23B4H) 9142 (23B6H) 9144 (23B8H) 9146 (23BAH) CHO Wave output step action 0 Control X
movement amount

9141 (23B5H) 9143 (23B7H) 9145 (23B9H) 9147 (23BBH) System area — — —

9148 to 9160 (23BCH to 23C8H) System area — — —

9161 (23C9H) 9162 (23CAH) 9163 (23CBH) 9164 (23CCH) CHO Output setting during wave 1 Setting X
output stop

9165 to 9170 (23CDH to 23D2H) System area — — —

9171 (23D3H) 9172 (23D4H) 9173 (23D5H) 9174 (23D6H) CHO Output value during wave 0 Setting X
output stop

9175 to 9179 (23D7H to 23DBH) System area — — —

9180 (23DCH) 9182 (23DEH) 9184 (23E0H) 9186 (23E2H) CHO Wave pattern start address 10000 Setting X
setting (L)

9181 (23DDH) 9183 (23DFH) 9185 (23E1H) 9187 (23E3H) CHO Wave pattern start address Setting X
setting (H)

9188 to 9199 (23E4H to 23EFH) System area — — —

9200 (23FO0H) 9202 (23F2H) 9204 (23F4H) 9206 (23F6H) CHO Wave pattern data points 0 Setting X
setting (L)

9201 (23F1H) 9203 (23F3H) 9205 (23F5H) 9207 (23F7H) CHO Wave pattern data points Setting X
setting (H)

9208 to 9220 (23F8H to 2404H) System area — — —

9221 (2405H) 9222 (2406H) 9223 (2407H) 9224 (2408H) CHO Wave pattern output repetition | 1 Setting X

setting

9225 to 9230 (2409

H to 240EH)

System area
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9231 (240FH) 9232 (2410H) 9233 (2411H) 9234 (2412H) CHO Constant for wave output Setting | X
conversion cycle
9235 to 9999 (2413H to 270FH) System area — —
10000 to 89999 (2710H to 15F8FH) Wave data registry area Setting X
*1 The firmware version of the analog output module is stored. For Ver. 1.000, 1000 is stored.
*2 [n] in the table indicates an interrupt setting number. (n = 1 to 16)
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Details of buffer memory addresses

This section details the buffer memory areas of the analog output module.

Point

This section describes buffer memory addresses for CH1.

Latest error code

The latest error code detected in the analog output module is stored. For details, refer to the following.
[=5~ Page 279 List of error codes

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
Latest error code 0

Latest error code (in FX3 allocation mode 29

function)

HClearing an error
Turn on and off ‘Error clear request' (Un\G70, b15).

Latest address of error history

Among 'Error history No.O' (Un\G3600 to Un\G3759), a buffer memory address which stores the latest error code is stored.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 | CH2 CH3 CH4

Latest address of error history 1

Latest address of error history (in FX3 allocation | 3101
mode function)

Latest alarm code

The latest alarm code detected in the analog output module is stored. For details, refer to the following.
[Z=" Page 282 List of alarm codes

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
Latest alarm code 2

Latest alarm code (in FX3 allocation mode 3102

function)

EClearing an alarm
Turn on and off ‘Error clear request' (Un\G70, b15).

Latest address of alarm history

Among 'Alarm history No.OO' (Un\G3760 to Un\G3999), a buffer memory address which stores the latest alarm code is stored.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 | CH2 CH3 CH4

Latest address of alarm history 3

Latest address of alarm history (in FX3 allocation | 3103
mode function)
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Interrupt factor detection flag [n]

The detection status of the interrupt factor is stored.

Monitor value Description
0 No interrupt factor
1 Interrupt factor

When an interrupt factor occurs, an interrupt request is sent to the CPU module at the same time as 'Interrupt factor detection
flag [n]' (Un\G4 to Un\G19) is turned to Interrupt factor (1).
"n" indicates an interrupt setting number. (n = 1 to 16)

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
Interrupt factor detection flag [n] 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19

Interrupt factor detection flag [n] 4001 | 4002 | 4003 | 4004 | 4005 | 4006 | 4007 | 4008 | 4009 | 4010 | 4011 | 4012 | 4013 | 4014 | 4015 | 4016
(in FX3 allocation mode)

Module information
Module information of FX5-4DA is stored. For module information, 6160H (fixed hexadecimal value) is stored.

* In the normal mode: 6160H
* In the FX3 allocation mode: 6164H

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
Module Information 30

Module information (in FX3 allocation mode 30

function)

Firmware version

Firmware version is stored. Firmware version is stored in 4 digit decimal number.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
Firmware version 31

Firmware version (in FX3 allocation mode 3131

function)
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Alarm output upper limit flag

The upper limit alarm can be checked for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[oJofJofolofoJof[o]o]o]o] o |chalcHs|cHz]ch]

\ /' \ /
(2) (1

(1) 0: Normal, 1: Alarm ON
(2) b4 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 ‘ CH4

Alarm output upper limit flag 36

BAlarm output upper limit flag status

» When the value is out of the range specified in the alert output upper limit value, Alert alarm ON (1) is stored in ‘Alarm
output upper limit flag' (Un\G36) corresponding to each channel.

* When an alert is detected in any channel where the D/A conversion and the alert output setting are enabled, ‘Alarm output
signal' (Un\G69, b14) also turns on.

HClearing Alarm output upper limit flag
Turn on and off 'Operating condition setting request' (Un\G70, b9) or 'Alarm output clear request' (Un\G70, b14).

Alarm output lower limit flag

The lower limit alarm can be checked for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
[o]ofofJolofJolofo[o]o] o] ocHcHslcHzfcH]
/ /

(2) (1

(1) 0: Normal, 1: Alarm ON
(2) b4 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 ‘ CH4

Alarm output lower limit flag 37

HAlarm output lower limit flag status

* When the value is out of the range specified in the alert output lower limit value, Alert alarm ON (1) is stored in 'Alarm
output lower limit flag' (Un\G37) corresponding to each channel.

* When an alert is detected in any channel where the D/A conversion and the alert output setting are enabled, 'Alarm output
signal' (Un\G69, b14) also turns on.

HClearing Alarm output lower limit flag
Turn on and off 'Operating condition setting request' (Un\G70, b9) or 'Alarm output clear request' (Un\G70, b14).

APPX
300 Appendix 8 Buffer Memory Areas



Alarm output flag (upper/lower limit)

When the FX3 allocation mode function is used, the upper/lower limit alarm can be checked.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bO

CH4{CH4|CH3|CH3|CH2|CH2[CH1|CH1

Upper|Lower|Upper| Lower| Upper|Lower|Upper|Lower

fimit | limit [ limit | limit | limit | limit | limit | limit

value | value | value | value | value | value | value | value
/ /

(2) (1)
(1) 0: Normal, 1: Alarm ON
(2) b8 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

Alarm output flag (upper/lower limit) (in FX3 39
allocation mode function)

EAlarm output flag status

» When the value is out of the range specified in the alert output upper limit value or alert output lower limit value, Alert alarm
ON (1) is stored in ‘Alarm output flag' (Un\G48) corresponding to each channel.

* When an alert is detected in any channel where the D/A conversion and the alert output setting are enabled, 'Alarm output
signal' (Un\G69, b14) also turns on.

HClearing Alarm output flag
Turn on and off 'Operating condition setting request' (Un\G70, b9) or 'Alarm output clear request' (Un\G70, b14).

Disconnection detection flag

By setting 4 to 20 mA, 0 to 20 mA, or user range (current) for the analog output range and enabling the D/A conversion, a

disconnection can be detected for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

[oJofJofolofoJofo]o]o]o] o |chalcHslcHz]cH]

\ / /
(2) (1

(1) 0: Normal, 1: Disconnection detection
(2) b4 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
Disconnection detection flag 38

Disconnection detection flag (in FX3 allocation 28

mode function)

EStatus of Disconnection detection flag
* When a disconnection is detected, Disconnection detection (1) is stored in 'Disconnection detection flag' (Un\G38)

corresponding to each channel.
* When a disconnection is detected in any channel, 'Disconnection detection signal' (Un\G69, b13) turns on.

HClearing disconnection detection flag

Even if the disconnection cause is eliminated from the disconnected state when the disconnection detection auto-clear
enable/disable setting is disabled, analog output does not restart automatically to prevent an incorrect output.

To restart analog output, perform the following. Analog output restarts according to the state of CHO Output enable/disable
flag (Un\G70, b1 to 4).

* In the normal output mode

Check the CHO Digital value, and then turn on and off 'Error clear request' (Un\G70, b15).

* In the wave output mode
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Turn on and off 'Error clear request' (Un\G70, b15) , and set CHO Wave output start/stop request to Wave output start request
(1).

If disconnection detection auto-clear enable/disable setting is enable, perform the following. Analog output restarts according
to the state of CHO Output enable/disable flag (Un\G70, b1-4).

* In the normal output mode

When the cause of the disconnection is eliminated from the disconnected state, analog output restarts.

Point/®

At the same time analog output restarts, the disconnection detection flag of the corresponding channel is
cleared.

Operation mode monitor

The current normal mode can be checked.

Monitor value Description

OH Normal output mode

1H Offset/gain setting mode
2H Wave output mode

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

Operation mode monitor 60

Operation mode monitor (In FX3 allocation mode | 3160
function)

Input signals

A state of an analog output module can be checked in the buffer memory area.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
Input signals 69
Input signals (In FX3 allocation mode function) 69

HList of input signals

Buffer memory Description

b0 Module READY

b1to 4 Use not allowed

b5 Offset/gain initialization completed flag
b6 Use not allowed

b7 External power supply READY flag

b8 Use not allowed

b9 Operating condition setting completed flag
b10 Offset/gain setting mode status flag
b11 Channel change completed flag

b12 Set value change completed flag

b13 Disconnection detection signal

b14 Alert output signal

b15 Error flag
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EModule READY (b0)

‘Module READY' (Un\G69, b0) turns on to indicate the preparation for the D/A conversion is completed after the power-on or
the reset operation of the CPU module.

In the following cases, 'Module READY" turns off.
« In the offset/gain setting mode (In this case, the D/A conversion is performed.)
* When a watchdog timer error occurs in the analog output module (In this case, the D/A conversion is not performed.)

HOffset/gain initialization completed flag (b5)

» Use as an interlock condition to turn on and off 'Offset/gain initialization request' (Un\G70, b5).

« After the offset/gain initialization is executed, the offset/gain initialization completed flag turns on from off.

« Offset/gain initialization is not be performed unless 'Offset/gain initialization enabled code' (Un\G305) is set to E20FH.

* It is possible to perform offset/gain initialization in normal output mode only.

* When 'Offset/gain initialization request' (Un\G70, b5) is off, 'Offset/gain initialization complete flag' (Un\G69, b5) turns off.

——————— - Controlled by the analog output module
—— > Controlled by the program

Offset/gain setting offset value The value other than initialization value>< Initialization value
/

1
U

Offset/gain setting gain value The value other than initialization valueX Initialization value

‘Offset/gain initialization completed flag’
(Un\G69, b5)

\__,.-:\:
-/
»_——\\¥

‘Offset/gain initialization request’ / \A /
(Un\G70, b5) OFF L

EExternal power supply READY flag (b7)

* When the external power supply is off

'External power supply READY flag' (Un\G69, b7) remains off and D/A conversion processing is not performed. In this case,
the analog output value is 0 V/0 mA.
* When the external power supply is turned off and on

When the external power supply turns on, 'External power supply READY flag' (Un\G69, b7) turns on. The D/A conversion is
started on the channels where the D/A conversion is enabled.

ON
CPU module power supply J

In normal mode:

Module READY (Un\G69, b0)
In offset/gain setting mode:
Offset/gain setting mode
status flag (Un\G69, b10)

External power supply of

v (OFF
analog output module

External power supply E OFF
READY flag (Un\G69, b7) !

not performed.

performed.

|
D/A conversionis | DI/Aconversion is
,

* When the external power supply is turned on and off
'External power supply READY flag' (Un\G69, b7) turns off and the D/A conversion stops. In this case, the analog output value

is 0 V/0 mA. When the external power supply is turned off and on again, ‘External power supply READY flag' (Un\G69, b7)
turns on after 200ms as described above and the D/A conversion is restarted.

Precautions

Use the external power supply that satisfies the specifications defined in the "Power Supply Specifications" section.

Otherwise, 'External power supply READY flag' (Un\G69, b7) does not turn on. For the power supply specifications, refer to
[Z=" Page 178 Power supply specifications.
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HOperating condition setting completed flag (b9)

When changing values of the buffer memory, use 'Operating condition setting completed flag' (Un\G69, b9) as an interlock
condition to turn on and off 'Operating condition setting request' (Un\G70, b9).

For the buffer memory addresses which require turning on and off of 'Operating condition setting request' (Un\G70, b9) to
enable the changed values, refer to the following.

[=5~ Page 287 Buffer Memory Areas

When 'Operating condition setting request' (Un\G70, b9) is on, 'Operating condition setting completed flag' (Un\G69, b9) turns
off.

——————— -+ Controlled by the analog output module
——— > Controlled by the program

ON
Module READY
(Un\G69, b0) \

/

. ” , i ON ON
Operating condition setting y
completed flag (Un\G69, b9) ~ ™\ OFF P
’\\ '
ON\ \

Operating condition setting ) )
request (Un\G70, b9) g S

HOffset/gain setting mode status flag (b10)

When registering the value, which has been adjusted with the offset/gain setting, use 'Offset/gain setting mode status flag'
(Un\G69, b10) as an interlock condition to turn on and off 'User range write request' (Un\G70, b10).

——————— -+ Controlled by the analog output module
— Controlled by the program

Module READY (Un\G69, b0) OFF
ON
Offset/gain setting mode -
status flag (Un\G69, b10) ,~TIN_OFF -
I
ON I\
1
User range writing request 4 \ ’
(Un\G70, b10) (OFF

EChannel change completed flag (b11)

When changing a channel to perform the offset/gain setting, use 'Channel change completed flag' (Un\G69, b11) as an
interlock condition to turn on and off 'Channel change request' (Un\G70, b11).

——————— - Controlled by the analog output module
— > Controlled by the program

Offset/gain setting mode

Offset specification, ><3hannel to adjust the offset or channel to adjust the gair><
Offset/gain setting mode
Gain specification ON
Channel change completed  Off ol M oFF
flag (Un\G69, b11) i \
ON\ Y
Channel change request o NG/
(Un\G70, b11) OFF - 'OFF
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BSet value change completed flag (b12)

When adjusting the offset gain setting, use 'Set value change completed flag' (Un\G69, b12) as an interlock condition to turn
on and off ‘Value change request Un\G70, b12).

When the external power supply is off, the 'Set value change completed flag' (Un\G69, b12) does not turn on. After turning on
the external power supply, turn on and off again 'Value change request' (Un\G70, b12).

——————— - Controlled by the analog output module
—— Controlled by the program

ON
Set value change completed v »|OFF
flag (Un\G69, b12) —,_N ’
1
Value change request ONr \' /;
(Un\G70, b12) OFF

EDisconnection detection signal (b13)

'Disconnection detection signal' (Un\G69, b13) turns on when a disconnection is detected in a channel while the current of 4 to
20 mA, 0 to 20 mA, or user range is in use.

If disconnection detection auto-clear enable/disable setting is disable, 'Disconnection detection signal' (Un\G69, b13) turns off
by turning on and off 'Error clear request' (Un\G70, b15) or 'Operating condition setting request' (Un\G70, b9) after the cause
of the disconnection is eliminated.

When the cause of disconnection is eliminated if disconnection detection auto-clear enable/disable setting is enable, the
disconnection detection signal automatically turns off.

——————— -+ Controlled by the analog output module
——— Controlled by the program

Disconnection Disconnection

State of disconnection not detected, Disconnection detection / not detected
! i
! ON \
Disconnection detection signal (N N OFF
(UN\G69, b13) ¥
1
ON !
\
Error clear request /i'l
(Un\G70, b15) OFF

HAlarm output signal (b14)

If the D/A conversion is enabled, this signal turns on when the 'CH1 Digital value' (Un\G460) exceeds 'CH1 Alarm output
upper limit value' (Un\G510) or falls below 'CH1 Alarm output lower limit value' (Un\G512).

By turning on and off 'Alert output clear request' (Un\G70, b14) or turning off and on 'Operating condition setting request'
(Un\G70, b9) after the cause of the warning is eliminated, 'Alert output signal' (Un\G69, b14) turns off and 'Latest alarm code'
(Un\G2) is cleared.

——————— - Controlled by the analog output module
—— Controlled by the program

Latest error code 0 >< Warning ,>< 0
1 /

!

! \
(ON \

Alert output signal \ g OFF

(Un\G69, b14) b Wi
] Y
ON I\

Alarm output clear request i \‘
(Un\G70, b14) ‘- OFF
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HError flag (b15)

'Error flag' (Un\G69, b15) turns on when an error occurs.
By turning on and off 'Error clear request' (Un\G70, b15) after the cause of the error is eliminated, 'Error flag' (Un\G69, b15)
turns off and 'Latest error code' (Un\GO) is cleared.

——————— - Controlled by the analog output module
—— Controlled by the program

Latest error code 0 ><|An error has occurred./>/< 0
/ 1
I// ON !
Error flag \ T
(Un\G69, b15) OFF * \ D\ OFF
\
ON! \\v
Error clear request ‘,;,’ \’
(Un\G70, b15) OFF OFF
Output signals
A state of FX5-4DA can be checked in the buffer memory area.
EBuffer memory address
The following shows the buffer memory address of this area.
Buffer memory name CH1 CH2 CH3 CH4
Output signals 70
Output signals (In FX3 allocation mode function) | 70
HList of output signals
Buffer memory Description
b0 Use not allowed
b1 CH1 Output enable/disable flag
b2 CH2 Output enable/disable flag
b3 CH3 Output enable/disable flag
b4 CH4 Output enable/disable flag
b5 Offset/gain initialization request
b6 to 8 Use not allowed
b9 Operating condition setting request
b10 User range write request
b11 Channel change request
b12 Value change request
b13 Use not allowed
b14 Alert output clear request
b15 Error clear request

BECH1-4 Output enable/disable flag (b1-4)

Set whether to output the D/A conversion value or offset value.
ON: D/A conversion value

OFF: Offset value

HOffset/gain initialization request (b5)

Turn on and off to enable the settings of buffer memory areas.

Offset/gain initialization is not to be performed unless offset/gain initialization enabled code is set to E20FH.

It is possible to perform offset/gain initialization in normal mode only.

When 'Offset/gain initialization request' (Un\G70, b5) is off, 'Offset/gain initialization complete flag' (Un\G69, b5) turns off.
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HOperating condition setting request (b9)

Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting of the buffer memory address.
For the timing of turning the signal on and off, refer to the following.

[=5~ Page 304 Operating condition setting completed flag (b9)

HUser range write request (b10)
In the offset/gain setting mode, turn on and off 'User range write request' (Un\G70, b10) to register the values adjusted with

offset/gain setting in an analog output module. The data is written to the flash memory when this signal is turned off and on.
For the timing of turning the signal on and off, refer to the following.
[Z=~ Page 304 Offset/gain setting mode status flag (b10)

EChannel change request (b11)

Turn on and off 'Channel change request' (Un\G70, b11) to change a channel to perform the offset/gain setting.
For the timing of turning the signal on and off, refer to the following.

[=5~ Page 304 Channel change completed flag (b11)

EValue change request (b12)

Turn on and off 'Value change request' (Un\G70, b12) to change the analog output value to adjust the offset/gain setting.

The analog output value increases or decreases depending on the value set for the offset/gain adjustment value specification.
For the timing of turning the signal on and off, refer to the following.

==~ Page 305 Set value change completed flag (b12)

BAlarm output clear request (b14)

When clearing the alarm output, turn on and off this signal.

For the timing of turning the signal on and off, refer to the following.
(==~ Page 305 Alarm output signal (b14)

HError clear request (b15)

Turn on and off 'Error clear request' (Un\G70, b15) to clear 'Error flag' (Un\G69, b15), 'Latest error code' Un\GO, and 'Latest
alarm code' (Un\G2).

For the timing of turning the signal on and off, refer to the following.

[=5~ Page 306 Error flag (b15)

Interrupt factor mask [n]

Set Interrupt factor mask to be used.

Setting value Setting content
0 Mask (Interrupt unused)
1 Mask clear (Interrupt used)

When 'Interrupt factor mask [n]' (Un\G124 to G139) is set to Mask clear (Interrupt used) (1) and an interrupt factor occurs, an
interrupt request is sent to the CPU module. When the set value is two or larger, the setting is regarded as Mask clear
(Interrupt used) (1).

"n" indicates an interrupt setting number. (n = 1 to 16)

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
Interrupt factor mask [n] 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139

Interrupt factor mask [n] (in FX3 | 4021 | 4022 | 4023 | 4024 | 4025 | 4026 | 4027 | 4028 | 4029 | 4030 | 4031 | 4032 | 4033 | 4034 | 4035 | 4036
allocation mode function)

EDefault value
The default value is Mask (Interrupt unused) (0) for buffer memory areas.
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Interrupt factor reset request [n]

An interrupt factor reset request is sent.

Setting value Setting content
0 No reset request
1 Reset request

When Reset request (1) is set to 'Interrupt factor reset request [n]' (Un\G156 to Un\G171) corresponding to the interrupt factor,
the interrupt factor corresponding to the specified interrupt is reset. After that, 'Interrupt factor detection flag [n]' (Un\G4 to
Un\G19) turns to 'No interrupt factor' (0). When the set value is two or larger, the setting is regarded as Reset request (1).
Interrupt factors can also be reset by turning on and off 'Operating condition setting request' (Un\G70, b9).

"n" indicates an interrupt setting number. (n = 1 to 16)

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

Interrupt factor reset request [n] 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171

Interrupt factor reset request [n] 4041 | 4042 | 4043 | 4044 | 4045 | 4046 | 4047 | 4048 | 4049 | 4050 | 4051 | 4052 | 4053 | 4054 | 4055 | 4056
(in FX3 allocation mode function)

EDefault value
The default value is No reset request (0) for buffer memory areas.

Step action wave output request

Set whether to execute the step action wave output for all the analog output channels in a batch.

Step action wave output request Setting value
OFF 0
ON 1

The setting for this area is enabled only in the wave output mode. In other modes, changing the setting value is ignored.
When the setting value is changed from OFF (0) to ON (1), the wave output status in all the channels, where the D/A
conversion is enabled, is changed to During wave output step action and the wave output step action function is enabled.
When the setting value is changed from ON (1) to OFF (0), the wave output status is changed to During wave output stop and
the wave output step action ends.

When a value out of the setting range is set, a step action wave output request range error (error code: 1D80H) occurs and
the wave output status is not changed.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
Step action wave output request 188

Step action wave output request (in FX3 9000

allocation mode function)

EDefault value
The default value is OFF (0).
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Interrupt factor generation setting [n]

Set an interrupt request for when the same interrupt factor occurs during the interrupt factor detection.

Setting value Setting content
0 Interrupt resend request
1 No interrupt resend request

» When 'Interrupt factor generation setting [n]' (Un\G200 to Un\G215) is Interrupt resend request (0) and the same interrupt
factor occurs during the interrupt factor detection, an interrupt request is sent to the CPU module again.

» When 'Interrupt factor generation setting [n]' (Un\G200 to Un\G215) is No interrupt resend request (1) and the same
interrupt factor occurs during the interrupt factor detection, an interrupt request is not sent to the CPU module.

If a value other than the above is set, an interrupt factor generation setting range error (error code: 180 AH) occurs.

"n" and A indicate an interrupt setting number. (n =110 16, A =0to F)

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

Interrupt factor generation setting | 200 | 201 202 | 203 | 204 | 205 |206 |207 |208 |209 |210 |21 212 | 213 | 214 | 215
[n]
Interrupt factor generation setting | 4061 | 4062 | 4063 | 4064 | 4065 | 4066 | 4067 | 4068 | 4069 | 4070 | 4071 | 4072 | 4073 | 4074 | 4075 | 4076
[n] (in FX3 allocation mode)

EEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is Interrupt resend request (0) for all buffer memory areas.

Condition target setting [n]

Set an interrupt factor to be detected.

Setting value Setting content

0 Disable

1 Error flag (Un\G69, b15)

2 Alert output flag

3 Disconnection detection flag

4 External power supply READY flag (Un\G69, b7)

If a value other than the above is set, a condition target setting range error (error code: 181 AH) occurs.

Turning off and on 'Error flag', 'Alarm output flag' and 'Disconnection detection flag' set in 'Condition target setting [n]'
(Un\G232 to Un\G247) or turning on and off 'External power supply READY flag' set in 'Condition target setting [n]' (Un\G232
to Un\G247) send an interrupt request for the CPU module.

"n" and A indicate an interrupt setting number. (n=1t0 16, A =0to F)

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
Condition target setting [n] 232 | 233 | 234 |235 |236 |237 |238 |239 |240 | 241 242 | 243 | 244 | 245 | 246 | 247
Condition target setting [n] (in 4081 | 4082 | 4083 | 4084 | 4085 | 4086 | 4087 | 4088 | 4089 | 4090 | 4091 | 4092 | 4093 | 4094 | 4095 | 4096
FX3 allocation mode function)

HEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is Disable (0) for all buffer memory areas.

APPX
Appendix 8 Buffer Memory Areas 309



Condition target channel setting [n]

Set a channel where an interrupt is detected.

Setting value Setting content
0 All specification

1 CH1

2 CH2

3 CH3

4 CH4

When a factor for the channel specification is set to 'Condition target setting [n]' (Un\G232 to Un\G247), an interrupt factor in
the channel set by this area is monitored. If a value other than the above is set, a condition target setting range error (error
code: 182 AH) occurs.

"n" and A indicates an interrupt setting number. (n =1to 16, A =0to F)

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

Condition target channel setting 264 | 265 | 266 |267 |268 |269 |270 |271 272 | 273 | 274 | 275 | 276 | 277 | 278 | 279
[n]

Condition target channel setting 4160 | 4161 | 4162 | 4163 | 4164 | 4165 | 4166 | 4167 | 4168 | 4169 | 4170 | 4171 | 4172 | 4173 | 4174 | 4175
[n] (in FX3 allocation mode
function)

HEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is All CH specification (0) for all buffer memory areas.

Mode switching setting

Set a setting value for the mode to be switched.

Destination mode Buffer memory address Setting value
Normal output mode 296 4658H

297 4441H
Offset/gain setting mode 296 4441H

297 4658H

When a value other than the above is set, the mode switching is not executed and only the operating condition is changed. In
this case, this area is cleared to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

Mode switching setting 296, 297

Mode switching setting (in FX3 allocation mode 4121, 4122
function)

EEnabling the setting
Turn on 'Operating condition setting request' (Un\G70, b9).

HAfter the mode is switched

When the mode is switched, this area is cleared to 0 and 'Operating condition setting completed flag' (Un\G69, b9) turns off.
After checking that 'Operating condition setting completed flag' (Un\G69, b9) is off, turn off '‘Operating condition setting
request' (Un\G70, b9).

HMDefault value
The default value is 0.
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Disconnection detection automatic clear enable/disable setting

Set whether to enable or disable an automatic clear of disconnection detection of the disconnection detection function.

The setting is enable only in the normal output mode.

Setting value Description
0 Enable
1 Disable

Setting a value other than in the table above results in operation with Disable (1).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory area name CH1 CH2 ‘ CH3 CH4

Disconnection detection automatic clear enable/ | 304
disable setting

Disconnection detection auto-clear enable/ 3170
disable setting (in FX3 allocation mode function)

BEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
* In the normal mode: The default value is Disable (1) for all the channels.

* In the FX3 allocation mode: The default value is Enable (0) for all the channels.

Offset/gain initialization enable code

When the 'offset/gain initialization request' (Un/G70, b5) turns on from off by setting the enable code "E20FH" in this area at
the time of initialization of offset/gain, the offset value and the gain value in the flash memory of the analog output module are

initialized.
When setting anything other than "E20FH" in this area, initialization is not executed.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory area name CH1 CH2 CH3 CH4
Offset/gain initialization enable code 305

Offset/gain initialization enable code (In FX3 4160

allocation mode function)

EMDefault value
The default value is 0.
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CH1 Setting value check code

The check result of whether the set digital value is within the setting range can be checked.

The target values are 'CH1 Digital value' (Un\G460) in the normal output mode and the wave data to be output in the wave
output mode.

When a digital value out of the setting range is written, one of the following check codes is stored.

Check code Description

000FH A digital value exceeding the upper limit of the setting range has been written.

00FOH A digital value below the lower limit of the setting range has been written.

00FFH A digital value falling short of the setting range and a digital value exceeding the upper limit setting range have been
written.
This check code may be stored when a check code is not reset.

Once the check code is stored, the code is not reset even when the digital value falls within the setting range.
To reset the check code, rewrite the digital value to a value within the setting range and turn on and off 'Error clear request’
(Un\G70, b15).

Point

When the scaling function is used, the value of 'CH1 Digital value' (Un\G460) which has undergone a scale
conversion is checked. Note that some errors may be observed in the target digital value for a check code to
be stored due to the calculation error of scale conversion when a scale-converted value exceeds the setting
range.

When a check code is stored in the wave output, the address of the wave data which is out of the setting
range can be checked with 'CH1 Wave output digital value outside the range Address monitor' (Un\G440 to
Un\G441).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Setting value check code 400 600 800 1000
CHO Setting value check code (in FX3 allocation | 3201 3202 3203 3204
mode function)

CH1 Wave output status monitor

The wave output status can be checked.

Monitor value Description

OH During wave output stop

1H During wave output

2H Wave output pause

3H During wave output step action

Only when the wave output function is used and the operation mode is normal mode, a value is stored in the area. Otherwise,
0 is stored.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Wave output status monitor 401 601 801 1001
CHO Wave output status monitor (in FX3 9001 9002 9003 9004
allocation mode function)
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CH1 Output status

The output status information can be checked.

Monitor value Setting content
0 Output update inactive
1 Output update in progress

This area stores a value only in the normal output mode.

When outputting the D/A conversion value, output update in progress (1) is stored in the output status.

When the CPU module is put in STOP state, "Output update inactive" (0) is written automatically. If the CHO Output enable/
disable flag is turned on while the CPU module is in STOP state, the output status information is updated.

When 'Operating condition setting request' (Un\G70, b9) is turned on and off, the status returns to "Output update inactive"
(0); when the D/A conversion value is output, the status changes to "Output update in progress" (1).

EBuffer memory address
The following shows the buffer memory addresses of this area.

Buffer memory area name CH1 CH2 CH3 CH4
CHO Output status 429 629 829 1029

Output status [FX3 allocation mode]

While the FX3 allocation mode function is in use, the output status can be checked.

The setting contents in FX3 allocation mode are as follows.

b15 .. bl2bl1 .. b8 b7 ..  b4b3 ..  bO
Output status (Un\G6) | CH4 | CH3 | CH2 CH1

The following values are stored in the bits corresponding to each CH.

Monitor value Setting content
0000 Output update inactive
0001 Output update in progress

This area stores a value only in the normal output mode.

When outputting the D/A conversion value, output update in progress (1) is stored in the output status.

When the CPU module is put in STOP state, "Output update inactive" (0) is written automatically. If the CHO Output enable/
disable flag is turned on while the CPU module is in STOP state, the output status information is updated.

When 'Operating condition setting request' (Un\G70, b9) is turned on and off, the status returns to "Output update inactive"
(0); when the D/A conversion value is output, the status changes to "Output update in progress" (1).

EBuffer memory address
The following shows the buffer memory addresses of this area.

Buffer memory area name CH1 CH2 CH3 ‘ CH4

Output status (in FX3 allocation mode function) 6
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CH1 Range setting monitor

The value of the output range set by 'CH1 range setting' (Un\G598) can be checked.

Monitor value Description

0003H 4 to 20 mA

0002H 0to 20 mA

0005H 1to5V

0006H Oto5V

0000H -10to +10V

0007H Oto 10V

000DH User range setting (voltage)
000EH User range setting (current)

EBuffer memory address

The following shows the buffer memory addresses of this area.

Buffer memory area name CH1 CH2 CH3 CH4
CHO Range setting monitor 430 630 830 1030
CHO Range setting monitor (in FX3 allocation 3211 3212 3213 3214
mode function)

CH1 HOLD/CLEAR function setting monitor

The setting status of the HOLD/CLEAR function can be checked.
Monitor value Description
0 CLEAR
1 Previous Value
2 Setting value

EBuffer memory address

The following shows the buffer memory addresses of this area.
Buffer memory area name CH1 CH2 CH3 CH4
CHO HOLD/CLEAR function setting monitor 431 631 831 1031
CHO HOLD/CLEAR function setting monitor (in 3221 3222 3223 3224

FX3 allocation mode function)

CH1 Wave output conversion cycle monitor

The wave output conversion cycle can be checked.
Only when the wave output function is used and the operation mode is normal mode, a value is stored in the area. Otherwise,

0 is stored.
The unit of the stored value is ps.

When 'Operating condition setting request' (Un\G70, b9) is turned on and off, the monitored value is updated.

EBuffer memory address

The following shows the buffer memory addresses of this area.

Buffer memory area name CH1 CH2 CH3 CH4
CHO Wave output conversion cycle monitor 432,433 632, 633 832, 833 1032, 1033
CHO Wave output conversion cycle monitor (in 9010, 9011 9012, 9013 9014, 9015 9016, 9017

FX3 allocation mode function)
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CH1 Wave pattern output count monitor

The output count of the wave pattern can be checked.

Only when the wave output function is used and the operation mode is normal mode, a value is stored in the area. Otherwise,
0 is stored.

The stored value increases by one every time one cycle of a wave pattern is output. The measuring range is from 0 to 32767.
When the wave pattern output repetition setting is set to Unlimitedly repeat output, the count returns to 0 and starts again from
1 after the 32767th count. (--32766—32767—->0—>1->2---)

In the following cases, the stored value is reset.

* When 'Operating condition setting request' (Un\G70, b9) is turned on and off

* When the wave output status transitions from During wave output stop to another wave output status

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Wave pattern output count monitor 434 634 834 1034
CHO Wave pattern output count monitor (in FX3 | 9030 9032 9034 9036
allocation mode function)

CH1 Wave output current address monitor

In the wave output mode, which data in the wave data registry area is D/A-converted and output can be checked.

Only in the wave output mode, the buffer memory address of the wave output data is stored in this area.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

CHO Wave output current address monitor 436, 437 636, 637 836, 837 1036, 1037
CHO Wave output current address monitor (in 9050, 9051 9052, 9053 9054, 9055 9056, 9057
FX3 allocation mode function)

CH1 Wave output current digital value monitor

The digital value of the current output wave can be checked.

Only in the wave output mode, a value is stored in this area. The stored value differs depending on the wave output status.
Otherwise, 0 is stored.

When 'Operating condition setting request' (Un\G70, b9) is turned on and off, the stored value is reset.

The stored value of when the D/A conversion and D/A output are enabled is shown. For the analog output in other statuses,
refer to the following.

=5~ Page 190 In the wave output mode

The following shows the correspondence relation between the wave output status and the stored value.

 During wave output stop

Output digital value selected in 'CH1 Output setting during wave output stop' (Un\G524)

Setting value of Output setting during wave output stop Stored value
0 V/0 mA (0) 0
Offset value (1)

Setting value during stop (2) Setting value of ‘CH1 Output value during wave output stop’ (Un\G525)

* During wave output
Digital value stored in the buffer memory address indicated by 'CH1 Wave output current address monitor' (Un\G436 to
Un\G437)
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* Wave output pause
The value differs depending on the analog output HOLD/CLEAR setting.

Setting of analog output HOLD/CLEAR function Stored value

Previous Value Digital value stored in the buffer memory address indicated by 'CH1 waveform
output current address monitor' (Un\G436 to Un\G437)

Setting value Setting value for ‘CH1 HOLD setting value’ (Un\G596)

CLEAR 0

» During wave output step action
Digital value stored in the buffer memory address indicated with 'CH1 Wave output current address monitor' (Un\G436 to
Un\G437)

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Wave output current digital value monitor 438 638 838 1038
CHO Wave output current digital value monitor 9070 9072 9074 9076
(in FX3 allocation mode function)

CH1 Wave output digital value out-of-range address monitor

When the digital value of the output wave data is out of the range, the buffer memory address of the wave data with a value
out of the range can be checked.

Only in the wave output mode, a value is stored in this area. Otherwise, 0 is stored.

When the multiple wave data with a digital input value out of the setting range are detected, only the buffer memory address
of the wave data detected first is stored.

When the first detection of a digital value out of the range occurs in a wave output status other than During wave output stop,
the stored value is updated.

To reset this area, correct the wave data to a value within the available setting range. After that, turn on and off 'Error clear
request' (Un\G70, b15) or 'Operating condition setting request' (Un\G70, b9) to reset this area.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

CHO Wave output digital value out-of-range 440, 441 640, 641 840, 841 1040, 1041
address monitor

CHO Wave output digital value out-of-range 9090, 9091 9092, 9093 9094, 9095 9096, 9097
address monitor (in FX3 allocation mode

function)

CH1 Wave output warning address monitor

The buffer memory address of the wave data where a warning has occurred can be checked.

Only in the wave output mode, a value is stored in this area. Otherwise, 0 is stored.

When a warning has occurred in the multiple wave data, only the buffer memory address of the wave data where the warning
occurred first is stored.

When the first warning occurs in a wave output status other than During wave output stop, the stored value is updated.

To reset this area, correct the wave data to a value within the setting range. After that, turn on and off 'Alert output clear
request' (Un\G70, b14) or 'Operating condition setting request' (Un\G70, b9) to reset this area.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

CHO Wave output warning address monitor 442,443 642, 643 842,843 1042, 1043
CHO Wave output warning address monitor (in 9110, 9111 9112, 9113 9114, 9115 9116, 9117
FX3 allocation mode function)

1 APPX
3 6 Appendix 8 Buffer Memory Areas



CH1 Digital value
Set the digital input value in 16-bit signed binary for the D/A conversion from the CPU module.

Output range setting When the scaling function is disabled When the scaling function is enabled"!
Setting range (practical range) Setting range

3:4t0 20 mA -768 to +32767 -32000 to +32000

2:0 to 20 MA (practical range: 0 to 32000)

5:1to5V

6:0to5V

7:0to 10V

0:-10to +10 V -32768 to +32767

D: User range setting (voltage) (practical range: -32000 to +32000)

E: User range setting (current)

*1 The available setting range and practical range of when the scaling function is enabled differ depending on the setting of the scaling
upper limit value and scaling lower limit value.
When a value out of the available setting range is written, the D/A conversion is performed with the upper or lower limit value

of the available setting range.

A check code is stored in 'CH1 Setting value check code' (Un\G400) and a digital value setting range error (error code:
1910H) is stored in 'Latest error code' (Un\GO).

When the wave output function is selected, this area is disabled because registered wave data is output.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Digital value 460 660 860 1060
CHO Digital value (in FX3 allocation mode 1 2 3 4
function)

CH1 Wave output start/stop request

This area is for requesting start or stop of wave output to the analog output module when the wave output function is used.

The setting for this area is enabled only in the wave output mode. In other modes, changing the setting value is ignored.

Request Setting value
Wave output stop request 0
Wave output start request 1
Wave output pause request 2

While 'Step action wave output request' (Un\G188) is set to ON (1), changing the setting value is ignored.

When 'Step action wave output request' (Un\G188) is changed from ON (1) to OFF (0), the wave output status changes to
During wave output stop and Wave output stop request (0) is set for this area.

In the channel where a value out of the setting range is set, a wave output start/stop setting range error (error code: 1D10H)
occurs and 'Error flag' (Un\G69, b15) turns on. The operation of the wave output before the change continues.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Wave output start/stop request 462 662 862 1062
CHO Wave output start/stop request (in FX3 9131 9132 9133 9134
allocation mode function)

EDefault value
The default value is Wave output stop request (0) for all channels.
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CH1 Input value shift amount

The set value is added to the digital input value regardless of the on/off status of 'Operating condition setting request'
(Un\G70, b9).

For the shift function, refer to the following.

(==~ Page 194 Shift function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Input value shift amount 480 680 880 1080
CHO Input value shift amount (in FX3 allocation | 3250 3252 3254 3256
mode function)

ESetting range
The setting range is from -32768 to +32767.

EDefault value
The default value is 0 for all channels.

CH1 Wave output step action movement amount

This area is for setting the wave output step action movement amount and for checking if the target has been obtained.

The value set in this area is subtracted from or added to the buffer memory address that has been storing the value and so the
buffer memory address of Wave data registry area that has been storing the target digital value is specified. When a value is
set in this area, the target address starts to be specified and when specifying the address is complete, No movement (0) is
stored.

The setting for this area is enabled only when the following conditions are satisfied.

* In the wave output mode

» When During wave output step action (3) is stored in 'CH1 Wave output status monitor' (Un\G401).

Movement direction Setting value
No movement 0

Forward movement (movement in the direction to increase the address) 1 to 30000
Reverse movement (movement in the direction to decrease the address) -30000 to -1

The setting range is from -30000 to +30000. Even if a set value is out of the setting range, no error occurs. When a value
smaller than -30000 is set, the value is processed as -30000. When a value greater than 30000 is set, the value is processed
as 30000.

The following shows the available range for movement.

» "Wave pattern start address" to "Wave pattern start address" + "Wave pattern data points setting" - 1

If a value equal to or more than the wave pattern data points is set, only the data for the wave pattern data points is
processed.

Set a value for the wave output step action movement amount. When specifying the address is complete, No movement (0) is
stored in this area.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Wave output step action movement 482 682 882 1082
amount

CHO Wave output step action movement 9140 9142 9144 9146
amount (in FX3 allocation mode function)

EDefault value
The default value is No movement (0) for all channels.
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CH1 D/A conversion enable/disable setting

Set whether to enable or disable the D/A conversion.

For details on the D/A conversion enable/disable setting function, refer to the following.
[=5~ Page 187 D/A conversion enable/disable function

Setting value Description
0 D/A conversion enabled
1 D/A conversion disabled

When a value other than the above is set, the value is processed as D/A conversion disable (1).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO D/A conversion enable/disable setting 500 700 900 1100
CHO D/A conversion enable/disable setting (in 3271 3272 3273 3274
F3 allocation mode function)

EEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
« In the normal mode: The default value is D/A conversion disable (1) for all the channels.

* In the FX3 allocation mode: The default value is D/A conversion enable (0) for all the channels.

CH1 Scaling enable/disable setting

Set whether to enable or disable the scaling.

For the scaling function, refer to the following.
[Z=~ Page 192 Scaling function

Setting value Description
0 Enable
1 Disable

If a value other than the above is set, a scaling enable/disable setting range error (error code: 1AOOH) occurs.
The scaling function cannot be used when the wave output function is used. In the channel for which Enable (0) is set while
the wave output function is being used, a scaling setting error in wave output mode (alarm code: 0BOCIH) occurs.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Scaling enable/disable setting 502 702 902 1102
CHO Scaling enable/disable setting (In FX3 3281 3282 3283 3284
allocation mode function)

BEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is Disable (1) for all the channels.
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CH1 Scaling upper limit value

Set the range of scale conversion.
For the scaling function, refer to the following.
[=5~ Page 192 Scaling function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

CHO Scaling upper limit value 504, 505 704, 705 904, 905 1104, 1105
CHO Scaling upper limit value (In FX3 allocation | 3290, 3291 3292, 3293 3294, 3295 3296, 3297
mode function)

ESetting range

The setting range is from -2147483648 to +2147483647. In the channel where a set value does not satisfy the condition
"scaling upper limit value # scaling lower limit value", a scaling upper/lower limit value setting error (error code: 1A20H)
occurs.

When 'CH1 Scaling enable/disable setting' (Un\G502) is set to Disable (1), the setting for 'CH1 Scaling upper limit value
(Un\G504, 505) is ignored.

BEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EMDefault value
The default value is 0 for all channels.

CH1 Scaling lower limit value

Set the range of scale conversion.
For the scaling function, refer to the following.
[Z=~ Page 192 Scaling function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

CHO Scaling lower limit value 506, 507 706, 707 906, 907 1106, 1107
CHO Scaling lower limit value (In FX3 allocation | 3310, 3311 3312, 3313 3314, 3315 3316, 3317
mode function)

ESetting range
The setting range is from -2147483648 to +2147483647. In the channel where a set value does not satisfy the condition

"scaling upper limit value # scaling lower limit value", a scaling upper/lower limit value setting error (error code: 1A20H)
occurs.

When 'CH1 Scaling enable/disable setting' (Un\G502) is set to Disable (1), the setting for 'CH1 Scaling lower limit value'
(Un\G506, 507) is ignored.

EEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is 0 for all channels.
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CH1 Alarm output setting

Set whether to enable or disable the alarm output.

For the alarm output function, refer to the following.
[=5~ Page 196 Alert output function

Setting value Description

0 Disable

1 Enabled (no output limit)
2 Enable (with output limit)

Setting a value other than the above causes an alarm output setting range error (error code: 1BOOH).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Alarm output setting 508 708 908 1108

BEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value

The default value is Disable (0) for all the channels.

Alarm output setting [FX3 allocation mode]

Set whether to enable or disable disconnection detection or alarm output while the FX3 allocation mode function is in use.

The setting contents in FX3 allocation mode are as follows.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
| CH4 | CH3 | CH2 | CH1 |

Set the following setting values for the bits corresponding to each CH.

Setting value Description

0000 Disable

0001 Enabled (no output limit)
0010 Enable (with output limit)

Setting a value other than the above causes an alarm output setting range error (error code: 1BOCIH).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 ‘ CH3 ‘ CH4
Alarm output setting [in FX3 allocation mode 38
function]

EEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is Disable (0) for all the channels.
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CH1 Rate control enable/disable setting

Set whether to enable or disable rate control.

For the rate control function, refer to the following.
[=5~ Page 198 Rate control function

Setting value Description
0 Enable
1 Disable

If a value other than the above is set, a rate control enable/disable setting range error (error code: 1B8CIH) occurs.
The rate control function cannot be used when the wave output function is used. In the channel for which Enable (0) is set
while the wave output function is being used, a rate control setting error in wave output mode (alarm code: 0B3OH) occurs.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Rate control enable/disable setting 509 709 909 1109
CHO Rate control enable/disable setting (in FX3 | 3331 3332 3333 3334
allocation mode function)

EEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value

The default value is Disable (1) for all channels.

CH1 Alarm output upper limit value

Set the range of a digital value used for alarm output.

For the alarm output function, refer to the following.
[=5~ Page 196 Alert output function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Alarm output upper limit value 510 710 910 1110
CHO Alarm output upper limit value (in FX3 45 46 47 48
allocation mode function)

ESetting range

The setting range is from -32768 to +32767. In the channel where a set value does not satisfy the condition "alert output upper
limit value > alert output lower limit value", an alert output upper/lower limit value inversion error (error code: 1B10H) occurs.
When 'CH1 Alert output setting' (Un\G508) is set to Disable (1), the setting of 'CH1 Alert output upper limit value' (Un\G510) is
ignored.

EEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is 0 for all channels.

EPrecautions
When the shift function is used, always set a value in consideration of 'CH1 Input value shift amount' (Un\G480).
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CH1 Alarm output lower limit value

Set the range of a digital value used for alarm output.

For the alarm output function, refer to the following.
[=5~ Page 196 Alert output function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Alarm output lower limit value 512 712 912 1112
CHO Alarm output lower limit value (in FX3 41 42 43 44
allocation mode function)

ESetting range

The possible setting range is from -32768 to +32767. A channel for which any value not meeting the condition of "alarm output
upper limit value > alarm output lower limit value" causes an alarm output upper/lower limit value reverse error (error code:
1B100H).

If 'CH1 alarm output setting' (Un\G508) is set to Disable (1), the setting for 'CH1 alarm output lower limit value' (Un\G512) will
be ignored.

BEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EMDefault value
The default value is 0 for all channels.

HEPrecautions

When the shift function is used, always set a value in consideration of 'CH1 Input value shift amount' (Un\G480).

CH1 Increase digital limit value

Set the increment value per conversion cycle (80 ps) when using the rate control function.

For the rate control function, refer to the following.
[=5~ Page 198 Rate control function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Increase digital limit value 514 714 914 1114
CHO Increase digital limit value (in FX3 3340 3342 3344 3346
allocation mode function)

ESetting range

The setting range is from 0 to 64000 (FAOOH). If a value out of the setting range is set for a channel where the conversion and
rate control are enabled, a digital limit value range error (error code: 1B9OH) occurs.

When the scaling setting is enabled, the increase digital limit value of the input digital value converted within the scaling range
is applied.

EEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is 64000 for all channels.

HPrecautions
When a value exceeding 32767 is set in 'CH1 Increase digital limit value' (Un\G514) with the program, the value must be input
in hexadecimal.
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CH1 Decrease digital limit value

Set the decrement value per conversion cycle (80 us) when using the rate control function.
For the rate control function, refer to the following.
[=5~ Page 198 Rate control function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Decrease digital limit value 516 716 916 1116
CHO Decrease digital limit value (in FX3 3360 3362 3364 3366
allocation mode function)

ESetting range

The setting range is from 0 to 64000 (FAOOH). If a value out of the setting range is set for a channel where the conversion and
rate control are enabled, a digital limit value range error (error code: 1BO9OH) occurs.

When the scaling setting is enabled, the decrease digital limit value of the input digital value converted within the scaling
range is applied.

EEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is 64000 for all channels.

EPrecautions
When a value exceeding 32767 is set in 'CH1 Decrease digital limit value' (Un\G516) with the program, the value must be

input in hexadecimal.

CH1 Output setting during wave output stop

Select the output during wave output stop when the wave output function is used.
The setting for this area is enabled only in the wave output mode. In other modes, changing the setting value is ignored.

Analog output Setting value
0 V/0 mA 0
Offset value 1
Output value during wave output stop*1 2

*1 Set value of 'CH1 Output value during wave output stop' (Un\G525)
In the channel where a value out of the setting range is set, an output setting during wave output stop setting range error

(error code: 1D20H) occurs and 'Error flag' (Un\G69, b15) turns on. The operation of the wave output before the change
continues.

When Output value during wave output stop (2) is set for this area, set a value in 'CH1 Output value during wave output stop
(Un\G525).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Output setting during wave output stop 524 724 924 1124
CHO Output setting during wave output stop (in | 9161 9162 9163 9164
FX3 allocation mode function)

HEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is the offset value (1) for all the channels.
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CH1 Output value during wave output stop

This area is for setting the value to be output when Output value during wave output stop (2) is set in 'CH1 Output setting

during wave output stop' (Un\G524).
The setting for this area is enabled only in the wave output mode. In other modes, changing the setting value is ignored.
The setting range depends on the set output range. Configure the setting in the following range.

Output range Setting range

0to 5V 0 to 32767 (practical range: 0 to 32000)

1to 5V

0 to 20mA

4 to 20mA

Oto10V
-10 to +10V -32768 to +32767 (practical range: -32000 to +32000)

6:
5:
2:
3:
7
0:

In the channel where a value out of the setting range is set, an output value during wave output stop setting range error (error
code: 1D30H) occurs and 'Error flag' (Un\G69, b15) turns on. The wave output does not start.

However, when a value other than Output value during wave output stop (2) is set in 'CH1 Output setting during wave output
stop' (Un\G524), the above error does not occur.

Since the default value is 0, change the setting value if 'CH1 Output setting during wave output stop' (Un\G524) is set to
Output value during wave output stop (2).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Output value during wave output stop 525 725 925 1125
CHO Output value during wave output stop (in 9171 9172 9173 9174
FX3 allocation mode function)

EEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is 0 for all channels.

CH1 Wave pattern start address setting

This area is for setting the start address of the wave pattern to be output when the wave output function is used.

The setting for this area is enabled only in the wave output mode. In other modes, changing the setting value is ignored.

In the channel where the set values in this area and in 'CH1 Wave pattern data points setting' (Un\G528, Un\G529) satisfy the
following conditions, a wave data registry area range error (error code: 1D90H) occurs and 'Error flag' (Un\G69, b15) turns
on. The wave output does not start.

(Wave pattern start address setting + Wave pattern data points setting - 1) > 89999 (the last buffer memory address of the
wave data registry area)

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

CHO Wave pattern start address setting 526, 527 726, 727 926, 927 1126, 1127
CHO Wave pattern start address setting (in FX3 | 9180, 9181 9182, 9183 9184, 9185 9186, 9187
allocation mode function)

ESetting range

The possible setting range is from 10000 to 89999. (10000 to 89999 of buffer memory)

In the channel where a value out of the setting range is set, a wave pattern start address setting range error (error code:
1D40H) occurs and 'Error flag' (Un\G69, b15) turns on. The wave output does not start.
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BEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

HMDefault value
The default value is 10000 for all channels.

CH1 Wave pattern data points setting

This area is for setting the data points of the wave pattern to be output when the wave output function is used.

The setting for this area is enabled only in the wave output mode. In other modes, changing the setting value is ignored.

In the channel where the set values in this area and in 'CH1 Wave pattern data points setting' (Un\G528, Un\G529) satisfy the
following conditions, a wave data registry area range error (error code: 1D90OH) occurs and 'Error flag' (Un\G69, b15) turns
on. The wave output does not start.

(Wave pattern start address setting + Wave pattern data points setting - 1) > 89999 (the last buffer memory address of the
wave data registry area)

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

CHO Wave pattern data points setting 528, 529 728,729 928, 929 1128, 1129
CHO Wave pattern data points setting (in FX3 9200, 9201 9202, 9203 9204, 9205 9206, 9207
allocation mode function)

ESetting range

The setting range is from 1 to 80000 (the number of data points of the wave data registry area).

In the channel where a value out of the setting range is set, a wave pattern data points setting range error (error code:
1D50H) occurs and 'Error flag' (Un\G69, b15) turns on. The wave output does not start.

However, when the value of 'CH1 Wave pattern start address setting' (Un\G526, Un\G527) is out of the setting range, the
above error does not occur.

HEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

MDefault value
The default value is 0 for all channels.

CH1 Wave pattern output repetition setting

This area is for setting the number of wave pattern outputs when the wave output function is used.
The setting for this area is enabled only in the wave output mode. In other modes, changing the setting value is ignored.

Setting value Description
-1 The wave pattern is output in analog unlimitedly.
1 to 32767 The wave pattern is output in analog for the set number.

In the channel where a value out of the setting range is set, a wave pattern output repetition setting range error (error code:
1D60H) occurs and 'Error flag' (Un\G69, b15) turns on. The wave output does not start.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Wave pattern output repetition setting 530 730 930 1130
CHO Wave pattern output repetition setting (in 9221 9222 9223 9224
FX3 allocation mode function)

EEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.
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EDefault value
The default value is 1 (once) for all channels.

CH1 Constant for wave output conversion cycle

This area is for setting the constant to determine the conversion cycle (specifying a multiple of the conversion speed) for each

channel when the wave output function is used.

The setting for this area is enabled only in the wave output mode. In other modes, changing the setting value is ignored.

The conversion cycle of each channel is determined from the combination of the reference conversion speed (80 us), number

of channels where D/A conversion is enabled, and the constant for wave output conversion cycle.

« "Conversion cycle" = "Reference conversion speed (80 us) x "Number of channels where D/A conversion is enabled" x
"Constant for wave output conversion cycle"

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO Constant for wave output conversion cycle | 531 731 931 1131
CHO Constant for wave output conversion cycle | 9231 9232 9233 9234
(in FX3 allocation mode function)

ESetting range

The possible setting range is from 1 to 5000.

In the channel where a value out of the setting range is set, a wave output conversion cycle setting range error (error code:
1D70H) occurs and 'Error flag' (Un\G69, b15) turns on. The wave output does not start.

HEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

HMDefault value
The default value is 1 for all channels.

CH1 HOLD setting value

When the setting value (2) is set for the analog output HOLD/CLEAR function setting, this area is used to set the output value.

Output range setting When the scaling function is disabled When the scaling function is enabled"
Setting range (practical range) Setting range

4 to 20 mA 0 to 32767 -32000 to +32000

0 to 20 mA (practical range: 0 to 32000)

1to5V

Oto5V

Oto10V

-10to +10V -32768 to +32767

User range setting (voltage) (practical range: -32000 to +32000)

User range setting (current)

*1 The setting and practical ranges applied when the scaling function is enabled depend on the setting of the upper and lower scaling limit
values.

Any channel for which a value out of the range is set causes a HOLD setting value range error (error code: 19200H). However,
the error will not occur unless the HOLD/CLEAR function setting is the setting value (2).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4
CHO HOLD setting value 596 796 996 1196
CHO HOLD Trigger setting value (In FX3 32 33 34 35
allocation mode function)

EEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.
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EDefault value
The default value is 0 for all channels.

CH1 Range setting

This area is for setting the output range.

Setting value Output range

0003H 4 to 20 mA

0002H 0to 20 mA

0005H 1to5V

0006H Oto5V

0000H -10to +10 V

0007H 0to10V

000DH User range setting (voltage)
000EH User range setting (current)

If a value other than the above is set, a range setting range error (error code: 19000H) occurs.

If the range switching is attempted with the D/A conversion and D/A output enabled for the purpose of preventing a sudden
change in the analog output, CHO Under-output range change denial alarm (alarm code: 0COCH) occurs and the range
switching is not executed. To execute the range switching, turn off 'CH1 Output enable/disable flag' (Un\G70, b1).

The user range cannot be used when the wave output function is used. Even within the setting range in the above table, when
the user range is set while the wave output function is used, a user range specification error in wave output mode (error code:
1D10H) occurs and the wave output does not start.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4

CHO Range setting 598 798 998 1198

HEnabling the setting
Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

Range setting [FX3 allocation mode]

When the FX3 allocation mode function is used, this area is for setting the output range.
The setting contents in FX3 allocation mode are as follows.

b5 .. bi2b11 .. b8 b7 ..  b4b3 ..  bO
| CH4 | CH3 | CH2 | CH1 |

Set the following setting values for the bits corresponding to each CH.

Setting value Output range

0000 -10to +10 V

0001 -10to +10 V

0010 0to 20 mA

0011 4 to 20 mA

0100 0to 20 mA

0101 1to5V

0110 Oto5V

0111 0to10V

1101 User range setting (voltage)
1110 User range setting (current)

If a value other than the above is set, a range setting range error (error code: 19000H) occurs.

If the range switching is attempted with the D/A conversion and D/A output enabled for the purpose of preventing a sudden
change in the analog output, CH. Under-output range change denial alarm (alarm code: 0COOH) occurs and the range
switching is not executed. To execute the range switching, turn off 'CH1 Output enable/disable flag' (Un\G70, b1).
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The user range cannot be used when the wave output function is used. Even within the setting range in the above table, when
the user range is set while the wave output function is used, a user range specification error in wave output mode (error code:
1D10H) occurs and the wave output does not start.

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name

CHA1 | CH2

CH4

Range setting

0

BEnabling the setting

Turn on and off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

Error history
Up to 16 errors that occurred in the analog output module are logged.
b15 to b8 b7 to
Un\G3600 Error code
Un\G3601 First two digits of the year Last two digits of the year
Un\G3602 Month Day
Un\G3603 Hour Minute
Un\G3604 Second Day of the week
Un\G3605 Millisecond (upper) Millisecond (lower)
Un\G3606
to System area
Un\G3609
Item Storage contents Storage example”!
First two digits of the year/Last two digits | Stored in BCD code. 2017H
of the year
Month/Day 0130H
Hour/Minute 1035H
Second 40H
Day of the week One of the following values is stored in BCD code. 1H
Sunday: 0, Monday: 1, Tuesday: 2, Wednesday: 3, Thursday: 4, Friday: 5, Saturday: 6
Millisecond (upper) Stored in BCD code. 6H
Millisecond (lower) 28H

*1 These values assume that an error occurs at 10:35 and 40.628 seconds on Monday, January 30th, 2017.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory area name No.1 to No.16
Error history 3600 to 3759
Error history (In FX3 allocation mode function) 8600 to 8759
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Alarm history

Up to 16 alarms that occurred in the analog output module are logged.

b15 to b8 b7 to b0
Un\G3760 Alarm code
Un\G3761 First two digits of the year Last two digits of the year
Un\G3762 Month Day
Un\G3763 Hour Minute
Un\G3764 Second Day of the week
Un\G3765 Millisecond (upper) Millisecond (lower)
Un\G3766
to System area
Un\G3769
Item Storage contents Storage example”!
First two digits of the year/Last two digits | Stored in BCD code. 2017H
of the year
Month/Day 0130H
Hour/Minute 1035H
Second 40H
Day of the week One of the following values is stored in BCD code. 1H
Sunday: 0, Monday: 1, Tuesday: 2, Wednesday: 3, Thursday: 4, Friday: 5, Saturday: 6
Millisecond (upper) Stored in BCD code. 06H
Millisecond (lower) 28H

*1 These values assume that an alarm occurs at 10:35 and 40.628 seconds on Monday, January 30th, 2017.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory area name No.1 to No.16
Alarm history 3760 to 3919
Alarm history (in FX3 allocation mode function) 8760 to 8919

Offset/gain adjustment value specification

This area is used to set the adjustment amount of analog output value during the offset/gain setting mode.
Adjust it to make it equal to the target output value.

EBuffer memory address
The following shows the buffer memory addresses of this area.

Buffer memory area name CH1 CH2 CH3 CH4
Offset/gain adjustment value specification 4130

Offset/gain adjustment value specification (In 4130

FX3 allocation mode function)

ESetting range
The possible setting range is from -3000 to +3000.

[Ex]

If the setting value is 1000
During voltage output: Approx. 0.31 V, During current output: The analog output value rises by approx. 0.35 mA.
If the setting value is -1000
During voltage output: Approx. 0.31 V, During current output: The analog output value drops by approx. 0.35 mA.
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CH1 Offset/gain setting mode

Specify the channel where the offset/gain setting is adjusted.

» Offset/gain setting mode (offset specification): Channel to adjust the offset
» Offset/gain setting mode (gain specification): Channel to adjust the gain

Setting value Description
0 Disable
1 Setting channel

Multiple channels cannot be set at the same time. Set to Offset/gain setting mode (offset specification) or Offset/gain setting

mode (gain specification) to Disable (0).

Setting a value other than the above causes an offset/gain setting value range error (error code: 1E8OH).

In the following cases, an offset/gain setting channel specification error (error code: 1E50H) occurs.

 Both the offset/gain setting mode (offset specification) and the offset/gain setting mode (gain specification) of the same
channel are set for the setting channel (1) at the same time.

« All channels are set to Disable (0).

* Multiple channels are set at the same time.

EBuffer memory address
The following shows the buffer memory addresses of this area.

Buffer memory area name CH1 CH2 CH3 CH4
CHO Offset/gain setting mode (offset 4132 4134 4136 4138
specification)

CHO Offset/gain setting mode (gain 4133 4135 4137 4139
specification)

CHO Offset/gain setting mode (offset 4131 4132 4133 4134
specification) (in FX3 allocation mode function)

CHO Offset/gain setting mode (gain 4141 4142 4143 4144
specification) (In FX3 allocation mode function)

EEnabling the setting
From off, Turn on 'Channel change request' (Un\G70, b11).

EDefault value
The default value is Disable (0) for all the channels.

CH1 Offset/gain setting mode (range specification)

The output range can be changed during offset/gain setting.

The output range is changed to the set one by using 'Channel change request' (Un\G70, b11).

Setting value Description
000DH User range setting (voltage)
000EH User range setting (current)

Setting a value other than the above causes an offset/gain setting range range error (error code: 1E9CH).

EBuffer memory address
The following shows the buffer memory addresses of this area.

Buffer memory area name CH1 CH2 CH3 CH4
CHO Offset/gain setting mode (range 4164 4165 4166 4167
specification)

CHO Offset/gain setting mode (range 4151 4152 4153 4154
specification) (In FX3 allocation mode function)
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Wave data registry area

This area is for registering wave data for analog output in the wave output mode.
The setting range depends on the set output range. The setting range is shown below.

Output range

Setting range

4 to 20 mA

0 to 32767 (practical range: 0 to 32000)

0to 20 mA

Tto5V

Oto5V

Oto 10V

-10to +10V

-32768 to +32767 (practical range: -32000 to +32000)

In the channel where the wave data with a value out of the above setting range set is output, a digital value setting range error
(error code: 1910H) occurs and 'Error flag' (Un\G69, b15) turns on. The wave output operations continue to be performed.
However, the analog output value corresponding to a digital input value out of the setting range is fixed to the maximum or

minimum value of the output range.

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name

CH1 CH2 CH3 CH4

Wave data registry area

10000 to 89999

Wave data registry area (in FX3 allocation mode
function)

10000 to 89999
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PART 3 MULTIPLE INPUT
MODULE

Part 3 describes the multiple input module.

3 FX5-8AD

PART 3

333



3 FX5-8AD

3.1 Overview

FX5-8AD multiple input module can convert 8 points of analog input values (voltage input, current input, thermocouple and
resistance temperature detector) into digital values.

Itis added to FX5 CPU module, and is possible to capture voltage/current/thermocouple/resistance temperature detector data
of 8 channels.

@)

1) FX5 CPU module
2) Multiple input module (FX5-8AD)

3) Analog device connection cable

(
(
(
(

4) Analog device (flow sensor, thermocouple, and resistance temperature detector, etc.)

3.2 Specifications

This section describes the specifications of FX5-8AD.

General specifications

The general specifications other than below are the same as those for the CPU module to be connected.
For general specifications, refer to the following.
[TIMELSEC iQ-F FX5S/FX5UJ/FX5U/FX5UC User's Manual (Hardware)

Items Specifications
Dielectric withstand voltage 500 V AC for 1 minute Between all terminals and ground terminal
Insulation resistance 10 MQ or higher by 500 V DC

insulation resistance tester

Power supply specifications

The following table lists the power supply specifications.

Items Specifications
External power supply Power supply voltage 24V DC +20%, -15%
Allowable momentary Operation continues when the instantaneous power failure is shorter than 5 ms.

power outage time

Current consumption 100 mA
Internal power supply Power supply voltage 24V DC
Current consumption 40 mA
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Performance specifications

The following table lists the performance specifications.

Items

Specifications

Number of input points

8 points (8 channels)

Conversion speed

Voltage/Current

1 ms/ch™

Thermocouple/
Resistance temperature
detector

40 ms/ch

Isolation method

Between input terminal
and PLC

Photocoupler

Between input terminal
and channels

Non-isolation

Number of occupied I/O points

8 points

Applicable CPU module

* FX5UJ CPU module (from the first )
* FX5U CPU module (Ver.1.050 or later)
« FX5UC CPU module™ (Ver.1.050 or later)

Applicable engineering tool

« FX5UJ CPU module: GX Works3 (Ver.1.060N or later)
* FX5U/FX5UC CPU module: GX Works3 (Ver.1.035M or later)

*1 In the case of 2CH conversion mode, conversion speed is 1 ms/2ch.
*2  FX5-CNV-IFC or FX5-C1PS-5V is necessary to connect FX5-8AD to the FX5UC CPU module.

Voltage/current input specifications

Items

Specifications

Analog input voltage

-10 to 10 V DC (Input resistance 1 MQ)

Analog input current

-20 to +20 mA DC (Input resistance 250 Q)

Digital output value

16-bit signed binary (-32000 to +32000)

Input characteristics, resolution 1

Analog input range Digital output value Resolution
Voltage | 0to 10V 0 to 32000 312.5 pv
Oto5V 0 to 32000 156.25 uv
1to5V 0 to 32000 125 pv
-10to +10V -32000 to +32000 312.5 pv
Current | 0to 20 mA 0 to 32000 625 nA
4 to 20 mA 0 to 32000 500 nA
-20 to +20 mA -32000 to +32000 625 nA

Accuracy (accuracy for the full scale
digital output value)

Ambient temperature 25+5°C: within £0.3% (£192 digits)
Ambient temperature -20 to 55°C: within £0.5% (+320 digits)

Absolute maximum input

Voltage: +15 V, Current: £30 mA

*1  For details on the input characteristics, refer to [~ Page 337 Input conversion characteristics.
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Thermocouple input specifications

Items

Specifications

Usable thermocouple

K, J,T,B,R, S

Resolution

K, J, T: 0.1°C (0.1 to 0.2°F)
B, R, S: 0.1 to 0.3°C (0.1 to 0.6°F)

Temperature measuring range

K: -200 to +1200°C (-328.0 to +2192.0°F)

1 -40 to +750°C (-40.0 to +1382.0°F)
-200 to +350°C (-328.0 to +662.0°F)
1600 to 1700°C (1112.0 to 3092.0°F)

: 0 to 1600°C (32.0 to 2912.0°F)

: 0 to 1600°C (32.0 to 2912.0°F)

o

Digital output value (16-bit signed binary)

:-2000 to +12000 (-3280 to +21920)
-400 to +7500 (-400 to +13820)
-2000 to +3500 (-3280 to +6620)

16000 to 17000 (11120 to 30920)

: 0 to 16000 (320 to 29120)

: 0 to 16000 (320 to 29120)

Accuracy | Ambient temperature 25+5°C

- £3.5°C (-200°C to -150°C)

1 4£1.5°C (-100°C to +1200°C)
+1.2°C

+3.5°C (-200°C to -150°C)
+2.5°C (-150°C to -100°C)
+1.5°C (-100°C to +350°C)

1 42.3°C

1 +2.5°C

11+2.5°C

Ambient temperature -20 to
+55°C

: £8.5°C (-200°C to -150°C)
1 47.5°C (-150°C to -100°C)
+6.5°C (-100°C to +1200°C)
1 +3.5°C
T: £5.2°C (-200°C to -150°C)
T: +4.2°C (-150°C to -100°C)
T: £3.1°C (-100°C to +350°C)
+6.5°C
1 16.5°C
+6.5°C

T
B
R
S
K
J:
T:
B
R
S
K
K: +2.5°C (-150°C to -100°C)
K
J:
T:
T:
T:
B
R
S
K
K
K:

[

[

Point/©

To stabilize the accuracy, warm-up (supply power) the system for 30 minutes or more after power-on.

Resistance temperature detector (RTD) input specifications

Items

Specifications

Usable resistance temperature detector™!

Pt100, Ni100

Resolution

0.1°C (0.2°F)

Temperature measuring range

Pt100: -200 to +850°C (-328 to +1562°F)
Ni100: -60 to +250°C (-76 to +482°F)

Digital output value (16-bit signed binary)

Pt100: -2000 to +8500 (-3280 to +15620)
Ni100: -600 to +2500 (-760 to +4820)

Accuracy | Ambient temperature 25+5°C

Pt100: £0.8°C

Ni100: £0.4°C
Ambient temperature -20 to Pt100: £2.4°C
+55 Ni100: £1.2°C

*1  Only 3-wire type resistance temperature detectors can be used.
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Input conversion characteristics

The input conversion characteristics of A/D conversion are expressed by the slope of the straight line connecting the offset
value and the gain value, both of which are used when an analog signal (voltage or current) from outside the programmable
controller is converted to the corresponding digital output value.

Offset value

This value is the analog input value (voltage or current) where the corresponding digital output value is 0.

Gain value

This value is the analog input value (voltage or current) where the corresponding digital output value is 32000.

Voltage input characteristics

The following shows the list of the analog input ranges and the graphs of each voltage input characteristic, at the voltage
input.

digit _ (a) g
32767 i IR
32000
(2 (1)
@
0 /
(237 KSR PR i1
(4)
-32000
32768 1----- %
5 410 5 0 +5  +10  +15

digit: Digital output value
V: Analog input voltage (V)
(a): Practical analog input range

No. | Input range setting Offset value™ Gain value™ Digital output Resolution
value?

) 0to 10V ov 10V 0 to 32000 3125 4V

@ Oto5V Y, 5V 156.25 pV

3) 1105V 1V 5V 125 pv

@ |-10to+10V Y, 10V -32000 to +32000 3125 pv

*1 Set the offset value and gain value in the user range setting within a range satisfying the following conditions. Failure to satisfy the
conditions may not result in proper A/D conversion.
Setting range of the offset value and gain value: -10 to +10 V
((Gain value) - (Offset value)) > 4 V

*2 If an analog input value exceeds the range of digital output value, the digital output value is fixed to the maximum or minimum value.

Input range setting Digital output value

Minimum Maximum
Oto10V -768 +32767
Oto5V
1to 5V
-10to+10V -32768
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Point/©

« Set values within the practical range of the analog input and the digital output at each input range. If the
range is exceeded, the resolution and accuracy may not fall within the range of the performance
specifications. (Do not use the values in the dotted line region in the graph of voltage input characteristics.)

» Do not set the voltage over £15 V. Doing so can cause breakdown of the elements.

Current input characteristics

The following shows the list of the analog input ranges and the graph of each current input characteristic, at the current input.

digit @
fe———|
32767 S
32000
(1),
(2
0
768 |-y -4
(3)
-32000
-32768 L---- I
30 -20 0 +20  +30

digit: Digital output value
I: Analog input current (mA)
(a): Practical analog input range

No. | Input range setting Offset value™ Gain value™ Digital output Resolution
value?

™) 0to 20 mA 0mA 20 mA 0 to 32000 625 nA

@ |4to20mA 4mA 20 mA 500 nA

(3) | -20to+20mA omA 20 mA -32000 to +32000 625 nA

*1 Set the offset value and gain value in the user range setting within a range satisfying the following conditions. Failure to satisfy the
conditions may not result in proper A/D conversion.
Gain value < 20 mA, offset value > 0 mA
((Gain value) - (Offset value)) > 16 mA

*2 If an analog input value exceeds the range of digital output value, the digital output value is fixed to the maximum or minimum value.

Input range setting Digital output value
Minimum Maximum
4 t0 20 mA -768 +32767
0to 20 mA
-20 to +20 mA -36768
Point/@

« Set values within the practical range of the analog input and the digital output at each input range. If the
range is exceeded, the resolution and accuracy may not fall within the range of the performance
specifications. (Do not use the values in the dotted line region in the graph of current input characteristics.)

» Do not set the current over £30 mA. Doing so can cause breakdown of components.

« If a current is input from an external device into a channel set for voltage as the input type, an overvoltage
may occur and destroy components. Limit the voltage so that the external device's voltage value does not
exceed the range of -10 to +10 V.
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Accuracy

The following shows the accuracy of a multiple input module.

Accuracy at voltage/current input

The accuracy of A/D conversion is the accuracy for the full scale of digital output value.

The fluctuation range varies as follows depending on ambient temperature and input range.

Analog input range

Ambient temperature

25+5°C

-20 to +55°C

Voltage

Oto10V

Within £0.3% (+192 digits)/full scale

Oto5V

1to5V

-10to +10V

Current

0to 20 mA

4 to 20 mA

-20 to +20 mA

Within £0.5% (+320 digits)/full scale

(Except for the conditions under noise influence.)

[Ex]

Accuracy at -10 to +10 V range selection

digit
32000
L— (1)
0
-32000 v
-10 0 +10

digit: Digital output value
V: Analog input voltage (V)
(1) Fluctuation range
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Accuracy at thermocouple input

The accuracy of the thermocouple and the compensation lead wire used is not included.
The accuracy specifications may temporarily not be satisfied due to noise influence.

Point >

To stabilize the accuracy, warm-up (supply power) the system for 30 minutes or more after power-on.

Accuracy at resistance temperature detector input

The accuracy of the resistance temperature detector (including the cable) is not included.
The accuracy specifications may temporarily not be satisfied due to noise influence.
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Part names

This section describes the names of each part of the multiple input module.

2-94.5 mounting holes [6]
B — =4 T

[71

'

O<—[8]
[9]
[10]
» CC D)
i I o
cr—4 D
=
Or_r o
Or—r o
Or_r o
Or—r o
Or—r o
8 ——
I I
No. Name Description
[1] Terminal block (Spring clamp terminal | Use for the current/voltage and temperature sensor input.
block)
[2] Expansion cable Cable for connecting the module when adding the multiple input module.
[3] Direct mounting hole Screw holes (2-¢4.5, mounting screw: M4 screw) for direct installation.
[4] Operations status display LEDs Indicates the operating status of the module. (==~ Page 341 LED display)
[5] Extension connector Connector for connecting the extension cable of an extension module.
[6] Name plate The product model name and manufacturer's serial number are shown.
[7] DIN rail mounting groove The module can be installed on DIN46277 rail (35 mm wide).
[8] DIN rail mounting hook Hook for mounting the module on a DIN rail of DIN46277 (35 mm wide).
[9] Pull out tab They are used when drawing out an extension cable.
[10] Power connector Connector for connecting the power cable. (=5~ Page 400 Power supply wiring)
LED display
The following table lists the LED display.
LED display LED color Description
POWER Green Indicates the power supply status.
ON: Power ON

OFF: Power off or module failure

RUN Green Indicates the operating status.

Light on: Normal operation
Flashing: In offset/gain setting mode
Light off: Error occurring

ERROR Red Indicates the error status.

ON: Minor error or major error
Flashing: Moderate error or major error
OFF: Normal operation

ALM Red Indicates the output status.

Light on: Process alarm or rate alarm issued
Flashing: Input signal error or disconnection occurred
Light off: Normal operation
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3.3  Procedures Before Operation

This section describes the procedures before operation.

1. Check of multiple input module specifications
Check the multiple input module specifications. (1=~ Page 334 Specifications)

2. Installation of multiple input module

Install a multiple input module to a CPU module. For details, refer to the following.
[TIMELSEC iQ-F FX5S/FX5UJ/FX5U/FX5UC User's Manual (Hardware)

3. Wiring

Perform wiring of external devices to a multiple input module.

4. Adding a module
Add a multiple input module to a module configuration by using GX Works3.

Point

When adding a new multiple input module, if selecting the module whose module model name has "(FX2N)"
at the end, it can be used as FX2N allocation mode.

* FX5-8AD: Normal mode

* FX5-8AD(FX2N): FX2N allocation mode

5. Parameter settings
Set parameters of the multiple input module by using GX Works3. (==~ Page 402 Parameter Setting)

6. Offset/gain setting
When setting the user range, perform the offset/gain setting.

7. Programming
Create a program.

3.4 Functions

This section describes the functions of a multiple input module and the setting procedures for those functions.
For details on the buffer memory areas, refer to the following.
[Z=~ Page 432 Buffer Memory Areas

Point ;>

« This sectionr describes buffer memory addresses for CH1. For details on the buffer memory addresses after
CH2, refer to the following.

[=5~ Page 432 List of buffer memory areas

» Numerical values corresponding to the channel where an error has occurred and the error description fit in
the O and A of an error code and alarm code described in this section. For details on the numerical values,
refer to the following.

[=5~ Page 424 List of error codes

(=5~ Page 427 List of alarm codes
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Function list

This section lists the functions of multiple input module.

Item Description Reference

Operation mode Select the operation mode (normal mode, 2CH conversion mode, offset/gain setting Page 345
mode) of the multiple input module.

Input type/Range setting function Input type, and input range can be checked for each channel. Disabling the conversion on | Page 346
unused channels reduces the conversion cycles.

Conversion Sampling processing Converts analog input values and temperature conversion values at every sampling Page 347

method period, storing them in buffer memory areas.

Averaging Time average Executes A/D conversion and temperature conversion for the set time and performs the Page 348
processing average processing on the total value excluding the maximum and minimum values. The
values that had the average processing are stored in the buffer memory areas. The
number of processing times within the set time varies depending on the number of
channels where the conversion is enabled.

Count average | Executes A/D conversion and temperature conversion for a set number of times and Page 349
performs the average processing on the total value excluding the maximum and minimum
values. The values that had the average processing are stored in the buffer memory
areas. The time taken to store the average value obtained by the processing in the buffer
memory area varies depending on the number of channels where the conversion is

enabled.
Moving Averages digital output values taken at every sampling period for a specified number of Page 349
average times, and stores the averaged value in the buffer memory area. The target range for

averaging processing moves at each sampling period, thereby allowing the latest digital
output value to be obtained.

Scaling function Performs scale conversion on digital operation values within the range from a scaling Page 351
upper limit value to a scaling lower limit value, both of which are set at desired values.
This function helps reduce the man-hours taken for creating a scale conversion program.

Shift function Adds (shifts) a set conversion value shift amount to a digital output value, and stores the | Page 354
result in the buffer memory area. A change in conversion value shift amount is reflected to
the digital operation value in real time, which facilitates fine adjustment at system start-up.

Digital clipping function Fixes a possible digital operation value to the maximum digital output value or the Page 357
minimum digital output value when an input current or voltage exceeds the input range.

Maximum value/Minimum value hold function Stores the maximum and minimum values of digital operation values in the buffer memory | Page 359
area for each channel.

Alert output Process alarm Outputs an alert when a digital operation value falls within the preset alert output range. Page 360
function

Rate alarm This function outputs an alert when the change rate of a digital output value is equal to or | Page 362
greater than the rate alarm upper limit value, or the rate is equal to or smaller than the rate
alarm lower limit value.

Input signal Upper limit detection, lower Outputs an alarm when an analog input value exceeds the preset range. Page 367
error detection | limit detection, upper and
function lower limit detection
Simple disconnection Outputs an alarm when an analog input value is 0.5 V or smaller or 2 mA or smaller. Page 369
detection
Disconnection detection function Outputs an alarm when disconnection of a thermocouple, compensation lead wire, or Page 374

resistance temperature detector is detected. A measured temperature value to be stored
at the disconnection detection is selected from the following.

* Value just before disconnection

« Upscale

« Downscale

* Any value

Logging function Logs (records) digital output values or digital operation values. 10000 points of data can Page 377
be logged for each channel.

Error history function Records up to 16 errors and alarms that occurred in an multiple input module to store Page 390
them in the buffer memory areas.

Offset/gain setting function Allows the correction of errors in digital output values. Page 392

FX2N allocation mode function Allows to convert the layout of buffer memory addresses of a multiple input module to the | Page 393
one equivalent to FX2N-8AD. This compatibility enables the reuse of programs that have
proven performance on FX2N-8AD.

2CH conversion mode function Performs A/D conversion of 2CH to 1 ms and can update the digital output value at the Page 394
same time.
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Processing of each function

The functions are processed in the order shown below depending on the mode. If multiple functions are enabled, the output of

the first processed function is used as the input of the next function.
* Normal mode

Analog input Disconnection A/D conversion CHO Digital

detection method output value
A

'
'
(CH1 to CH16) function H
'
Sampling H
) '
processing 1 (Digital clipping
! function Rate
' alarm
( : '
Count average ) |
, A 4
'
'
'
'
'
'
'
'
'
'
'
'

v

4.8 Disconnection
Detection Function

cHO
Maximum value

I
'

'

'

'

'

'

'

'

'

'

'

'
Input signal |
error detection !
function '
'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

=~ Refer to

) . Alert output Maximum value/
Scaling function function Logging function| ( Minimum value
hold function

4.9 Input Signal <
Error Detection
Function CHI:l
r Minimum value
: Process
Shift function | alarm
\4 v . | CHO Digital
\ " | operation value
CHO

\ 4

Logging data

Point/@

For the resistance temperature detector input range, or thermocouple input range, the conversion is stopped

when a disconnection is detected. The digital output value, digital operation value, logging data, maximum

value, and minimum value in this case are as follows:

« Digital output value: The values are stored according to the setting in conversion setting at disconnection
detection.

« Digital operation value: The calculated values are stored according to the scaling function and shift function
in digital output value.

* Logging data: The digital output values or digital operation value are stored according to the logging data
setting

* Maximum value and minimum value: The values are updated with the maximum and minimum values of the
digital operation value

In the use of the input signal error detection function, conversion is stopped if an input signal error is detected.

In this case, the digital output values, digital operation values, and maximum and minimum values are not

updated. The values obtained before the input signal error is detected are held. Conversion is resumed after

restoration from the errors in the input signal. The digital output value or digital operation value before the

input signal error was detected is stored in logging data depending on the logging data setting.

* 2CH conversion mode

Analog input Sampling . | CHO Digital
(CH1 to CH8) processing output value

CHO Digital
operation value

Y

CHO Maximum
value

laximum value/
minimum value
hold function

CHO Minimum
value
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Digital output value

The digital values after the sampling processing or each average processing are stored.

Logging data

When the logging function is used, digital output values or digital operation values are collected.

Maximum value/Minimum value

The maximum and minimum values of the digital operation values are stored.

Digital operation value

These values are obtained by operating a digital output value using the digital clipping function, scaling function, and shift
function. When each function is not used, the same value as the digital output value is stored.

Operation mode

Operation mode of multiple input module can be selected.

Setting procedure

Set "Operation mode setting".

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] = [Basic

setting] = [Operation mode setting function]

Operation mode Description

Normal mode A mode to perform a normal conversion.

2CH conversion mode’ Performs A/D conversion of 2CH and can update the digital output value at the same time.
Offset/gain setting mode A mode used for performing the offset/gain setting at user range setting.

*1 It cannot be used in FX2N allocation mode.
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Input type/range setting function

The Input type/Range setting can be selected for each channel according to the type of sensor to be connected.

Operation

The analog input value is A/D converted or temperature converted by the set input type, input range, or Input type/Range

setting (offset/gain setting), and the value is stored in the following area.
 'CH1 Digital output value' (Un\G400)
» 'CH1 Digital operation value' (Un\G402)

Setting procedure
Set "Input Type", "Input Range", or "Input Type/Range Setting (Offset/Gain Setting)".

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] = [Basic
setting] = [Range switching function]

Input type”!

Input range

Input type/Range setting (Offset/gain setting)

Conversion disable

Current

4 to 20 mA

« Factory default setting

0 to 20 mA « User range setting™®

-20 to +20 mA

Voltage 1to5V
Oto5V
-10to +10 V
Oto10V

Resistance temperature Pt100
*2
detector Ni100

Thermocouple'2 Thermocouple B

Thermocouple R

Thermocouple S

Thermocouple K

Thermocouple J

Thermocouple T

*1  Controls whether to enable or disable A/D conversion or temperature conversion for each channel. Disabling the conversion on unused
channels reduces the conversion cycles.

*2 With the Centigrade/Fahrenheit display setting function, the display method of digital output value can be set to "Centigrade" or
"Fahrenheit".

*3 When using the user range setting, set the offset/gain.
For offset/gain settings, refer to the following.
=~ Page 405 Offset/Gain Setting

EOperation of factory default setting and user range setting

The input range used depends on the setting specified by Input type/Range setting (offset/gain setting).
» Case of factory default setting

Conversion is performed with the specified input type and input range.

» Case of user range setting

Conversion is performed with input type and input range specified in the offset/gain setting function.
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Conversion method

This function sets the A/D conversion or temperature conversion method for each channel.

The conversion speed is 1 ms when the input range is current and voltage, 40 ms in the case of resistance temperature
detector and thermocouple.

A/D conversion or temperature conversion is performed asynchronously. The A/D conversion or temperature conversion
sampling cycle varies according to the number of channels respectively set.

The conversion process order and sampling cycle for when CH1 is set to the temperature input range, and CH2, CH4, and
CH5 are set to the A/D input range are shown below.

Sampling cycle of temperature conversion
(40 ms x 1 =40 ms)

Conversion speed (40 ms)

Conversion processing of ‘ ‘
temperature input range of CH1 conversion processing

module

Sampling ‘cycle of A/ID éonversion
(1 ms x3=3ms)

Conversion §Conversion §Conversion Conversion | Conversion Conversion

speed speed speed speed speed speed
(Tms) i (1ms) i (1ms) (1 ms) (1 ms) (1 ms)

. . i/ CH2 \|/ CcHd \./ Crb CH2 CHE \ CHA
Conversion processing of :><;onversion <;onversion <§onversion /_\ conversion

. conversion X conversion
A/D input range of module i\processing/ i \processing, i \processing \processing \processing \_/ processing

Sampling processing

The analog input value and temperature input value are converted for each sampling period and stored as digital output value

and digital operation value.

» When input range is set only with current, voltage, or resistance temperature detector, and thermocouple only, perform
conversion for each channel.

* When setting the current, voltage, resistance temperature detector, and thermocouple in the input range, convert
asynchronously in each sampling period.

Pointp

A/D conversion and temperature conversion are performed asynchronously, so the respective sampling

cycles are as shown below.

» The A/D conversion sampling cycle is "conversion speed (1 ms) x number of A/D conversion enabled
channels".

» The temperature conversion sampling cycle is "conversion speed (40 ms) x number of temperature
conversion enabled channels".

Whether to enable or disable the conversion can be set for each channel. Disabling the conversion on unused

channels reduces the sampling cycle.

For example, when setting the temperature conversion to 2 channels (CH1, CH4) conversion enabled, the

conversion period is 80 ms (40 ms x 2).
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Averaging processing

Averaging processing is performed for analog input value or temperature input value for each channel. Averaged values are
stored as digital output values and digital operation values.

The following three types of averaging processing are provided.

» Time average

» Count average

* Moving average

HETime average
A multiple input module executes the conversion for set time and averages the total value excluding the maximum value and

the minimum value. The averaged value is stored in the digital output value and the digital operation value.

+ Setting time

Set a value that satisfies the following condition.

Setting time of A/D conversion = Number of A/D conversion enabled channels x Conversion speed (1 ms) x Set number of
times

Setting time of temperature conversion = Number of temperature conversion enabled channels x Conversion speed (40 ms) x
Set number of times

* Processing times

The number of processing times within the set time varies depending on the number of channels where the conversion is
enabled.

Setting time

Number of processing times™" =
(Number of conversion enabled channels x Conversion speed)

*1 Values after the decimal point are omitted.

[Ex]

The following table shows the processing times with the setting below.

Item Setting
Input type Voltage
Number of channels where temperature conversion | Four channels (CH1 to CH4)
is enabled
Setting time 20 ms
20 ms .
————— =5times
(4 ch x 1 ms)

Conversion is processed 5 times and the mean value is output.

Point

» The valid lower limit setting value for the time average is calculated by the formula "Minimum processing
times (4 times) x Number of conversion enabled channels x Conversion speed". When the number of
processing times is less than 4 due to the set time, a time average setting range error (error code: 19200H)
occurs. 0 is stored in the 'CH1 digital output value' (Un\G400) and 'CH1 digital operation value' (Un\G402).

» Because the time average requires a sum of at least two counts excluding the maximum and minimum
values, the set number of times should be four or more.
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HECount average

A multiple input module executes the conversion for a set number of times and averages the total value excluding the
maximum value and the minimum value. The averaged value is stored in the digital output value and the digital operation
value.

The time taken to store the average value obtained by the processing in the buffer memory area is the following value.
Processing time of A/D conversion = Set number of times x (Number of A/D conversion enabled channels x Conversion
speed (1 ms))

Processing time of temperature conversion = Set number of times x (Number of temperature conversion enabled channels x
Conversion speed (40 ms))

[Ex]

The following table shows the processing time with the setting below.

Item Setting

Input type Thermocouple

Number of channels where temperature conversion | Four channels (CH1 to CH4)
is enabled

Set number of times Five times

5 (times) x 4 (CH) x 40 (ms) = 800 (ms)
An average value is output every 800 ms.

Point ;>

Because the count average requires a sum of at least two counts excluding the maximum and minimum
values, the set number of times should be four or more.

EMoving average

Converted values for the specified number of times captured every sampling period are averaged and stored in the digital
output value and the digital operation value. As each sampling process moves and averaging is performed, the latest digital
output value and digital operation value are obtained.

[Ex]

The following figure shows the moving average processing of when the set number of times is five.

Digital output value Sampling cycle
2 -
32000 @

T
—~
&
—~
K=

(10) (11)

A

T b ' "
16000 + < : —
E : : : » 1st storage (a)
E : L ; » 2nd storage (b)
: ': : ; » 3rd storage (c)
0 i i ' | Time [ms]
'CH1 Digital output value' 0 DO
ON
'A/D conversion OFF
completed flag'
(Un\G69, b14)
Data transition in buffer memory I
1st storage (a) 2nd storage (b) 3rd storage (c)

N+ +E)+ A+ (6) |=>| )+ B)+(A)+(5)+(6) [—>| (3)+(4)+(5) +(6)+(7)

5 5 5
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Setting procedure

ESampling processing
Set "Average processing setting" to "Sampling processing".

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] = [Basic
setting] = [Conversion system]

BAverage processing
1. Set "Average processing setting" to "Time average", "Count average", or "Moving average".

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] = [Basic
setting] = [Conversion system]

2. Set a value for "Time average/Count average/Moving average setting".

Item Setting range
Time average'1 When the input type is current, and voltage: 4 to 10000 (ms)
When the input type is resistance temperature detector, and thermocouple: 160 to 10000 (ms)
Count average 4 to 10000 (times)
Moving average 2 to 1000 (times)

*1 Set a value greater than the value calculated by the following formula as the time average.
Conversion speed x Number of conversion enabled channels x Minimum processing times (4 times)
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Scaling function

Performs scale conversion on digital output values within the range from a scaling upper limit value to a scaling lower limit

value, both of which are set at desired values.
The converted values are stored in 'CH1 Digital operation value' (Un\G402).

Concept of scaling setting

The concepts of each setting item are described below.

* For the scaling upper limit value, set a value corresponding to the upper limit value after the input range conversion.

* For the scaling lower limit value, set a value corresponding to the lower limit value after the input range conversion.
The upper and lower limits of each range are shown below.

Input type/range Lower limit value Upper limit value
Input value | Digital output value | Input value | Digital output value
Current 4 t0 20 mA 4 mA 0 20 mA 32000
0to 20 mA 0 mA 0 20 mA 32000
-20 to +20 mA -20 mA -32000 20 mA 32000
Voltage Oto10V oV 0 10V 32000
Oto5V oV 0 5V 32000
1to5V 1V 0 5V 32000
-10to +10 V -10V -32000 10V 32000
Resistance Pt100 Centigrade -200°C -2000 850°C 8500
temperature Fahrenheit -328°F -3280 1562°F 15620
detector
Ni100 Centigrade -60°C -600 250°C 2500
Fahrenheit -76°F -760 482°F 4820
Thermocouple K Centigrade -270°C -2700 1370°C 13700
Fahrenheit -454°F -4540 2498°F 24980
J Centigrade -210°C -2100 1130°C 11300
Fahrenheit -346°F -3460 2066°F 20660
T Centigrade -270°C -2700 400°C 4000
Fahrenheit -454°F -4540 752°F 7520
B Centigrade 0°C 0 1710°C 17100
Fahrenheit +32°F +320 3110°F 31100
R Centigrade -50°C -500 1710°C 17100
Fahrenheit -58°F -580 3110°F 31100
S Centigrade -50°C -500 1710°C 17100
Fahrenheit -58°F -580 3110°F 31100

[Ex]

The scaling value with the following conditions

« Set the input type/range to voltage (0 to 5 V)

» Avalue of 20000 is set in Scaling upper limit value, and 4000 is set in Scaling lower limit value.

4000 is stored when the voltage input is 0 V and 20000 is stored when the voltage inputis 5V in 'CH1 digital operation value'
(Un\G402).
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Calculating the scaling value

The scale value conversion is based on the following formula. (In scale conversion, values are rounded off to the nearest
whole number.)
The calculation formula for a scaling value varies depending on the input type/range.

Input type/Range Relational expression Element
« Current (0 to 20 mA, 4 to 20 mA) D, * (S - S.) D,: Digital output value
* Voltage (Oto 10 V,0to 5V, 1to 5 V) W +8, DMax: Maximum digital output value of the input range in use
DMin: Minimum digital output value of the input range in use
+ Current (-20 to +20 mA) D, x (Sy-S,) (Sy+ Sy Sy: Scaling upper limit value
* Voltage (-10 to +10 V) (DMax - DMin) P Sy.: Scaling lower limit value
(DMax - DMin)

Setting procedure

1. Set "Scaling enable/disable setting" to "Enable".

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] =
[Application setting] = [Scaling function]

2. Set values for "Scaling upper limit value" and "Scaling lower limit value".

Item Setting range

Scaling upper limit value -32000 to +32000

Scaling lower limit value

Point
* Even when the scaling upper limit value and the scaling lower limit value are set so that the change is
greater than the resolution, the resolution will not increase.
« If the relation between the values is the scaling lower limit value > the scaling upper limit value, the scale
conversion can be performed according to a negative slope.
« Set the scaling with the condition "Scaling upper limit value # Scaling lower limit value".
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Setting example

EExample 1
An example of the following settings is shown below.
Item Setting
Input type/range Voltage (-10 to +10 V)
Scaling enable/disable setting Enable
Scaling upper limit value 20000
Scaling lower limit value 4000

Input voltage and scaling value become as follows.

(Scaling upper limit value: 20000)7 +32000 |---

( Scaling lower limit value: 4000} -32000
-10

Analog input voltage (V)
0 +10

Analog input voltage (V)

Digital output value

Digital operation value (scaling value)

-10 -32000 4000
-5 -16000 8000
0 0 12000
+5 +16000 16000
+10 +32000 20000
HEExample 2
An example of the following settings is shown below.
Item Setting
Input type/range K thermocouple (-270 to +1370°C)
Scaling enable/disable setting Enable
Scaling upper limit value +5000
Scaling lower limit value -1000

A measured temperature value and scaling value become as follows.

(Scaling upper limit value: +5000)7+137°0

(Scaling lower limit value: -1000} -2700
-270

Temperature (°C
+1370 P e

Temperature input value (°C)

Measured temperature value

Digital operation value (scaling value)

=270 -2700 -1000

+50 +500 +170

+500 +5000 +1817

+850 +8500 +3097

+1370 +13700 +5000
Precautions

When the scaling function is used with the digital clipping function simultaneously, the scale conversion is performed on the

digital operation values after digital clipping. For the digital clipping function, refer to the following.

==~ Page 357 Digital clipping function
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Shift function

Adds (shifts) a set conversion value shift amount to a digital output value, and stores the result in the buffer memory area. A
change in conversion value shift amount is reflected to the digital operation value in real time, which facilitates fine adjustment
at system start-up.

Operation

A set conversion value shift amount is added to the digital operation value. The digital operation value with shift addition is
stored in "CH1 Digital operation value' (Un\G402). The conversion value shift amount is added in every sampling cycle for
sampling processing and is added in every averaging process cycle for averaging processing. After that, the added values are
stored in '"CH1 Digital operation value' (Un\G402). If a value is set to the conversion value shift amount, the conversion value
shift amount is added regardless of turning off>on—off 'Operating condition setting request' (Un\G70, b9).

Setting procedure

Set a value for "Conversion value shift amount”.

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] =
[Application setting] = [Shift function]

Item Setting range

Conversion value shift amount -32768 to +32767

Setting example

[Ex]

When the input characteristics is adjusted in a channel where the input range of 0 to 5 V is set by the shift function
(1) 'CH1 Digital output value' (Un\G400)

+32000 [--=---m--mmmmmm oo 4 +
—(2) 'CH1 Conversion value shift amount' (Un\G472) "+10"
+31990 [--------mmmmmmemo A 4 i
/, '
f R (2) 'CH1 Digital operation value' (Un\G402)
., |
, |
. |
R )
1 |
’ i
/, 1
’ 1
’ 1
e H
0+~ : Analog input voltage (V)
’/
-10
Voltage input (V) Digital output value Digital operation value
0 -10 0
5 31990 32000
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[Ex]

When the input characteristics is adjusted in a channel where the input range of -10 to +10 V is set by the shift function

(1) 'CH1 Digital output value' (Un\G400)
+

(+52000)
'CH1 Conversion value shift amount' (Un\G472)
"+20000"
8
(2) 'CH1 Digital operation value' (Un\G402)
+32767
+22080

-12000

-32000 Analog input voltage (V)
-10 -5 0 +5 +10
Voltage input (V) Digital output value Digital operation value
-10 -32000 -12000
-5 -16000 +4000
0 0 +20000
+5 +16000 +32767""
+10 +32000 +32767""

*1 Because the value exceeds the range of -32768 to +32767, the value is fixed to +32767 (the upper limit value).
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[Ex]

When the following values are used for multiple input module with the input range of 0 to 5V

Item Setting
‘CH1 Scaling enable/disable setting’ (Un\G504) Enable (0)
‘CH1 Scaling upper limit value’ (Un\G506) 12000
‘CH1 Scaling lower limit value’ (Un\G508) 2000
‘CH1 Conversion value shift amount’ (Un\G472) 2000
(1) 'CH1 Digital output value' (Un\G400)
32000 Scaling
0 to 32000
{
2000 to 12000
(2) Value after scaling
14000 'CH1 Conversion value shift amount' (Un\G472) "+2000"
12000 N
(3) 'CH1 Digital operation value' (Un\G402)
4000
2000
0 Analog input voltage (V)
0 5
Voltage input (V) Digital output value Value after scaling Digital operation value
0 0 2000 4000
1 6400 4000 6000
2 12800 6000 8000
3 19200 8000 10000
4 25600 10000 12000
5 32000 12000 14000
Pointp

When the shift function is used with the digital clipping function and scaling function, shift-and-add is
performed on the value obtained after digital clipping and scale conversion. Therefore, the range of the digital
operation value is determined as -32768 to +32767.

For a setting example of when the digital clipping function, scaling function, and shift function are used
together, refer to the following.

[=5~ Page 358 Setting example
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Digital clipping function

Fixes a possible digital operation value to the maximum digital output value or the minimum digital output value when an input
current or voltage exceeds the input range.

List of output ranges

The following table lists the output ranges of the digital operation values when the digital clipping function is enabled with each

range.

Input range

Output range of digital operation values

Digital clipping function is enabled

Digital clipping function is disabled

4 to 20 mA

0 to 32000

0to 20 mA

1Tto5V

Oto5V

Oto 10V

-768 to +32767

-20 to +20 mA

-32000 to +32000

-10to +10V

-32768 to +32767

Point/@

When the determined digital operation value is out of the range of -32768 to +32767, the digital clipping

function is performed to the following values.
* When 32767 or greater: 32767
* When -32768 or smaller: -32768

Setting procedure

Set "Digital clipping enable/disable setting" to "Enable".

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter]
=[Application setting] = [Digital clipping function]
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Setting example

[Ex]

When the following values are used for multiple input module with the input range of 0 to 5V

Item Setting
‘CH1 Scaling enable/disable setting’ (Un\G504) Enable (0)
‘CH1 Scaling upper limit value’ (Un\G506) 12000
‘CH1 Scaling lower limit value’ (Un\G508) 2000
‘CH1 Conversion value shift amount’ (Un\G472) 2000
‘CH1 Digital clipping enable/disable setting’ (Un\G510) Enable (0)
, ™ (1) 'CH1 Digital output value' (Un\G400)
B (Y A Dg-se- Digital clipping
7
! s -768 to +32767
+32000 /7" TTT T T Tt TTTTTToTTomomoomommmmm e Y "\
: \
0 to 32000
(2) Value after digital clipping
Scaling
+14000 (jto 32000

+12000

2000 to 12000
(3) Value after scaling
'CH1 Conversion value shift amount' (Un\G472) "+2000"
{
4000 to 14000

(4) 'CH1 Digital operation value' (Un\G402)

+4000 jm—
+2000 -— "
0F

768 Y- d - é— ---- Analog input voltage (V)
Input voltage (V) Digital output value Digital operation value
-0.12 -768 4000
0 0 4000
+1 +6400 6000
+2 +12800 8000
+3 +19200 10000
+4 +25600 12000
+5 +32000 14000
+5.12 +32767 14000

Point;§

When the digital clipping function is used with the scaling function, and shift function, scale conversion and

shift-and-add are performed on the value obtained after digital clipping.
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Maximum value/minimum value hold function

Stores the maximum and minimum values of digital operation values in the buffer memory area for each channel.
Time average and count average are processed on the average processing cycle. The values of the sampling processing,
and moving average are updated on the sampling cycle.

Resetting the maximum value and the minimum value

HResetting the maximum value
When 'CH1 Maximum value reset request' (Un\G473) turns on (1), 'CH1 Maximum value' (Un\G404) is updated with current

value, and 'CH1 Maximum value reset completion flag' (Un\G422) turns on (1).

HResetting the minimum value
When 'CH1 Minimum value reset request' (Un\G474) turns on (1), 'CH1 Minimum value' (Un\G406) is updated with current

value, and 'CH1 Minimum value reset completion flag' (Un\G423) turns on (1).

HResetting the maximum value and the minimum value
The following two types of average processing of the maximum value and minimum value are provided.

* Perform “Reset Maximum value" and "Reset Minimum value" respectively.

* 'CH1 Maximum value' (Un\G404) and 'CH1 Minimum value' (Un\G406) are updated*1 with the current value when
‘Operating condition setting request’ (Un\G70, b9) turns on (1). 'CH1 Maximum value reset completion flag' (Un\G422) and
'CH1 Minimum value reset completion flag' (Un\G423) are not ON (1).

*1  When "Conversion disabled" is set to 'CH1 Input type/Range setting' (Un\G598), 0 is stored in 'CH1 Maximum value' (Un\G404) and
'CH1 Minimum value' (Un\G406).

Values to be the maximum value and the minimum value

The maximum and minimum values of digital operation values are stored in the buffer memory.

When the average processing, digital clipping function, scaling function, and shift function are used, the maximum value and
minimum value of each function are stored.
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Alert output function

This section describes process alarms and rate alarms used for the alert output function.

Process alarm

Outputs an alert when a digital operation value falls within the preset alert output range.

Digital operation value
h

Alert output range

Out of alert output range
L Included

AN

Alert /“

Upper upper limit value

Upper lower limit value

'CH1 Digital operation//
value' (Un\G402)

Lower upper limit value

'CH2 Digital operation/v
value' (Un\G602)

Lower lower limit value

\Alert cleared

Alen\;\‘

Time (t)

1ON

'CH1 Alert output flag
(Process alarm upper limit)'
(Un\G36, b0)

OFF

'CH1 Alert output flag
(Process alarm lower limit)'
(Un\G37, b0)

ON
'CH2 Alert output flag OFF
(Process alarm upper limit)'
(Un\G36, b1)
ON
OFF

'Alert output signal'
(UmG69, b8)
HEOperation
[Operation performed when an alert is output]
When a digital operation value is equal to or greater than 'CH1 Process alarm upper upper limit value' (Un\G514), or the value
is equal to or smaller than 'CH1 Process alarm lower lower limit value' (Un\G520) and the value enters the alarm output range,
an alert is output as follows.
« Alarm ON (1) is stored in 'Alert output flag (Process alarm upper limit)' (Un\G36) or 'Alert output flag (Process alarm lower
limit)' (Un\G37).
« 'Alert output signal' (Un\G69, b8) turns on.
* The ALM LED turns on.
» An alarm code is stored in 'Latest alarm code' (Un\G2). (I=>~ Page 427 List of alarm codes)

Pointp

The conversion on a channel where an alert was output continues.
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[Operation after an alert was output]

After an alert was output, if the digital operation value does not satisfy the alert output condition due to being smaller than
'CH1 Process alarm upper lower limit value' (Un\G516) or being greater than 'CH1 Process alarm lower upper limit value'
(Un\G518), Normal (0) is stored in a bit corresponding to the channel of 'Alert output flag (Process alarm upper limit)'
(Un\G36) or 'Alert output flag (Process alarm lower limit)' (Un\G37).

In addition, when all the bits of 'Alert output flag (Process alarm upper limit)' (Un\G36) and 'Alert output flag (Process alarm
lower limit)' (Un\G37) return to Normal (0), 'Alert output signal' (Un\G69, b8) turns off and the ALM LED turns off. However, the
alarm code stored in 'Latest alarm code' (Un\G2) is not cleared. Turn off>on—off 'Error clear request' (Un\G70, b15) to clear
the alarm code.

EDetection cycle
When time average is specified, the function works at every interval of the time (for averaging). When count average is

specified, the function works at every count (for averaging).
When the sampling processing, and moving average are specified, this function works at every conversion period.

HDetection target for outputting an alert
When using the digital clipping function, scaling function, and shift function, 'CH1 digital operation value' (Un\G402) digitally

clipped, scale converted, and shifted are subject to alarm (process alarm).

HMOperation performed when disconnection is detected
When input type is set to "resistance temperature detector" or "thermocouple”, 'CH1 Digital output value' (Un\G400) changes

according to 'CH1 Conversion setting at disconnection detection' (Un\G534), so process alarms may occur at the same time.
ESetting procedure
1. Set "Warning output setting (Process alarm)" to "Enable".

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] =
[Application setting] = [Warning output function (Process alarm)]

2. Setvalues for "Process alarm upper upper limit value", "Process alarm upper lower limit value", "Process alarm lower
upper limit value", and "Process alarm lower lower limit value". The setting range is from -32768 to +32767 .
*1  When "RTD" or "Thermocouple" is set as the input type, set it in units of 0.1°C (°F) unit.

Point >

Set values within the range satisfying the condition Process alarm upper upper limit value > Process alarm
upper lower limit value > Process alarm lower upper limit value > Process alarm lower lower limit value. If a
value out of the range is set, a process alarm upper lower limit value setting range error (error code: 1BAOH)
occurs.
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Rate alarm

This function outputs an alert when the change rate of a digital output value is equal to or greater than the rate alarm upper
limit value, or the rate is equal to or smaller than the rate alarm lower limit value.

'CH1 Digital output

Rate alarm alert value’ (Un\G400)

- b detection cycle
Digital output value |¢ >
/
'CH2 Digital output
value' (Un\G600)
: : : | Time (t)
Rate alarm alert ! ! !
A detection cycle !
. o e | Change of CH1
h f | I
Change of digital output value (°C) Digital output
value
'Rate alarm upper limit value (CH1: Un\G524, CH2: Un\G724) /
0
'Rate alarm lower limit value (CH1: Un\G526, CH2: Un\G726)
Change of CH2
Digital output
value
: : : L Time (t)
o , | | Time ()
'CH1 Alert output flag (Rate alarm upper limit)' (Un\G38, bO)  OFF . : :
. \ON .
'CH1 Alert output flag (Rate alarm lower limit)’ (Un\G39, b0) _OFF / ' I—L_
‘ON
'CH2 Alert output flag (Rate alarm lower limit)' (Un\G39, b1) ~ OFF :. /
" ON \

'Alert output signal' (Un\G69, b8) OFF 4
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HEOperation

[Operation performed when an alert is output]

Digital output values are monitored on the rate alarm alert detection cycle. When a change rate of a digital output value (from

a previous value) is equal to or more than the rate alarm upper limit value, or the rate is equal to or less than the rate alarm

lower limit value, an alert is output as follows.

» Alarm ON (1) is stored in 'Alert output flag (Rate alarm upper limit)' (Un\G38) or 'Alert output flag (Rate alarm lower limit)'
(Un\G39).

« 'Alert output signal' (Un\G69, b8) turns on.

* The ALM LED turns on.

* An alarm code is stored in 'Latest alarm code' (Un\G2). (I==~ Page 427 List of alarm codes)

Point

The conversion on a channel where an alert was output continues.

[Operation after an alert was output]

After an alert was output, if the change rate of a digital output value does not satisfy the alert output conditions due to being
smaller than the rate alarm upper limit value or being greater than the rate alarm lower limit value, Normal (0) is stored in a bit
corresponding to the channel of 'Alert output flag (Rate alarm upper limit)' (Un\G38) or 'Alert output flag (Rate alarm lower
limit)' (Un\G39).

In addition, when all 'Alert output flag (Rate alarm upper limit)' (Un\G38) and 'Alert output flag (Rate alarm lower limit)'
(Un\G39) return to Normal (0), 'Alert output signal' (Un\G69, b8) turns off and the ALM LED turns off. However, the alarm code
stored in 'Latest alarm code' (Un\G2) is not cleared. Turn off>on—off 'Error clear request' (Un\G70, b15) to clear the alarm
code.

EDetection cycle
The rate alarm alert detection cycle is calculated by the following formula.

» Rate alarm alert detection cycle = Conversion cycle x Setting value of 'CH1 Rate alarm alert detection cycle setting’
(Un\G522)

CH1: Current (4 to 20 mA), CH2 to 6: Conversion disabled, CH7: Pt100, CH8: When setting the input range to K and making
the following settings

» 'CH1 Rate alarm alert detection cycle setting' (Un\G522): 5 (times)

» 'CH7 Rate alarm alert detection cycle setting' (Un\G1722): 8 (times)

The CH1 rate alarm alert detection cycle is 5 ms. (1 ms x 1 (CH) x 5 (times))

The CH7 rate alarm alert detection cycle is 640 ms. (40 ms x 2 (CH) x 8 (times))
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BJudgment of rate alarm

The judgment of the rate alarm is judged by the following formula according to the rate alarm change rate selection and input

type setting.

* When the rate alarm change rate selection is "rate specification"

Convert 'CH1 rate alarm upper limit value' (Un\G524) and 'CH1 rate alarm lower limit value' (Un\G526) to digit value for each

rate alarm warning detection cycle value. The following shows the conversion formula of judgment values used for the rate

alarm detection.

Input type Conversion formula

Case of current or voltage

Rate alarm upper limit (lower Iimit)“x 0.1 x 0.01 x Maximum value of digital output value

Case of resistance temperature Rate alarm upper limit value (lower limit value)”x 0.1 x 0.01 x (upper limit value of digital output value - lower limit

detector, and thermocouple

value of digital output value)

*1  When the input type is "current" or "voltage", set it in units of 0.1% with respect to the width (gain value - offset value) of the analog input

range.

When the input type is "RTD" or "Thermocouple”, set it in units of 0.1% with respect to (maximum value - minimum value) of measured

temperature value.

[Ex]

The judgment under the following conditions

Setting item

Setting content

Conversion enabled channels

CHA1

CH1 Input type/range setting

Current (4 to 20 mA)

Rate alarm change rate selection

Rate specification

CH1 Average processing specification

Sampling processing

CH1 Rate alarm alert detection cycle setting 5 times
CH1 Rate alarm upper limit value 250 (25.0%)
CH1 Rate alarm lower limit value 50 (5.0%)

In the above case, the current digital output value and the previous digital output value (digital output value of 5 ms before) are

compared at each rate alarm warning detection cycle of 5 ms (1 ms x 5 times). As a result of the comparison, it is judged
whether the increase of the digital output value is 8000 (= 250 x 0.1 x 0.01 x 32000) digit or more or 1600 (= 50 x 0.1 x 0.01 x

32000) digit or less.

* When the rate alarm change rate selection is "Digital output value specification"

It is judged by comparing the difference between the current digital output value and the digital output value in the previous

detection cycle with the rate alarm upper limit value and the rate alarm lower limit value.

Alarm occurrence condition Conversion formula

For alert outputting of rate alarm upper limit | Current digital output value - Digital output value at the previous detection cycle > Rate alarm upper limit value™

For alert outputting of rate alarm lower limit | Current digital output value - Digital output value at the previous detection cycle < Rate alarm lower limit value!

*1  When the input type is "RTD" or "Thermocouple”, set the rate alarm upper limit (lower limit) in unit of 0.1°C.

[Ex]

The judgment under the following conditions

Setting item Setting content
Conversion enabled channels CH1
CH1 Input type/range setting Pt100

Rate alarm change rate selection

Digital output value

CH1 Average processing specification

Sampling processing

CH1 Rate alarm alert detection cycle setting

5 times

CH1 Rate alarm upper limit value

10000 (1000.0°C)

CH1 Rate alarm lower limit value

3200 (320.0°C)

In the above case, the current digital output value and the previous digital output value (digital output value of 200 ms before)

are compared at each rate alarm warning detection cycle of 200 ms (40 ms x 5 times). From the comparison, whether the
increase in the digital output value is 10000 (1000.0°C) or more, or 3200 (320.0°C) or less is judged.
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EDetection target for outputting an alert
'CH1 Digital output value' (Un\G400) is a target for outputting an alert. The target is the same for when the scaling function is

enabled.

BApplication examples of rate alarms
A rate alarm serves to monitor that the variation of a digital output value lies in a limited range as shown below:

* Example 1
To monitor that a rising rate of a digital output value is within the specified range

Change rate of the digital output value (%)

4 Rate alarm upper value
+30%
+20%
Rate alarm lower value
0 »
Time (t)
* Example 2

To monitor that a drop rate of a digital output value is within the specified range

Change rate of the digital output value (%)
A

v

0 >
Rate alarm upper value Time (t)

-20%

-30%

Rate alarm lower value
» Example 3
To monitor that a change rate of a digital output value is within the specified range

Change rate of the digital output value (%)
A

Rate alarm upper value

+10%

0 » Time (t)

-10%
Rate alarm lower value

HMOperation performed when disconnection is detected

+ At disconnection detection, a rate alarm may occur as well because 'CH1 Digital output value' (Un\G400) changes
according to 'CH1 Conversion setting at disconnection detection' (Un\G531).

« At recovery time from disconnection, previous information (value) of rate alarm is cleared. Therefore, at the restart of
conversion, even if the change rate of the digital output value (from before restart to after restart) is out of the limit range, an
alert is not output.
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ESetting procedure
1. Set "Warning output setting (Rate alarm)" to "Enable".

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] =
[Application setting] = [Warning output function (Rate alarm)]

2. Set the value to "Rate alarm change rate selection".

Item Setting range

Rate alarm change rate selection 0: Rate specification

1: Digital output value specification

3. Set values for "Rate alarm upper limit value" and "Rate alarm lower limit value".

Item Setting range

Rate alarm upper limit value -32768 to +32767

Rate alarm lower limit value

Point ;>

Set values within the range satisfying the condition "Rate alarm upper limit value > Rate alarm lower limit
value".

If a value out of the range is set, a rate alarm upper/lower limit setting value inversion error (error code:
1BALOH) occurs.

4. Setavalue in "Rate alarm detection cycle setting".

Item Setting range

Rate alarm alert detection cycle setting 1 to 32000 (times)
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Input signal error detection function

Outputs an alarm when an analog input value exceeds the preset range.
Only "Current" and "Voltage" are supported as input types.

Detection range

. Out of detection range
Analog input value

N ® Included

Input signal error detection - -|- - - - - - - - - - - oo oo
upper limit value

CH2 Analog
input value

CH1 Analog
input value

Input signal error detection - -|------------------@----------------- B R S
lower limit value
detection

detection

»
»

E Time (t)
ON ]
'CH1 Input signal error detection flag' OFF S i
(Un\G40, b0) N E
i ON |
'CH2 Input signal error detection flag' OFF .
(Un\G40, b1)
+ ON

'Input signal error detection signal' OFF
(Un\G69, b12)

'Error clear request' (Un\G70, b15)

--------- » Controlled by the multiple input module
—— > Controlled by the program

Pointp

Errors can also be cleared with the Input signal error auto-clear enable/disable setting. Refer to the following
sections for details.
[Z=" Page 370 Clearing input signal errors
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Detection method

One of the following detection methods can be selected.

Detection method Detection condition

0: Disable Input signal errors are not detected.

1: Upper and lower limit
detection

An input signal error is detected when the
analog input value is equal to or greater
than the input signal error detection upper
limit value, or when the analog input value
is equal to or smaller than the input signal
error detection lower limit value.

Analog input value

Input signal error
detection upper limit value

Input signal error
detection lower limit value

A

h

Error
detection

Error \
detection
» Time (1)
2: Lower limit detection An input signal error is detected when the Analog input value
analog input value is equal to or smaller A
than the input signal error detection lower No error
limit value. . detection
Input signal error | 7
detection upper limit value
Input signal error
detection lower limit value [ — ~ ©
Error \
detection
» Time (t)
3: Upper limit detection An input signal error is detected when the Analog input value
analog input value is equal to or greater A
than the input signal error detection upper Error
limit value. detection /
Input signal error o
detection upper limit value
Input signal error
detection lower limitvalue [ — — 7 T\~~~
No error
detection
» Time (t)

4: Simple disconnection
detection

Simple disconnection detection is performed. For details, refer to the following.
=~ Page 369 Simple disconnection detection
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ESimple disconnection detection

Outputs an alarm when an analog input value is 0.5 V or smaller or 2 mA or smaller.

By the input range setting, simple disconnection detection is enabled. The simple broken wire detection is supported only in
the "4 to 20 mA" or "1 to 5 V" range. When an analog input value satisfies either of the following conditions, a disconnection
occurs and 'Input signal error detection flag' (Un\G40) turns on.

Input range Disconnection detection value
4 to 20 mA Analog input value <2 mA
1to5V Analog input value < 0.5V

Analog input value
A

2mAor05VEF — — — - — — — — ~ -

"

Error
detectiol

» Time (t)

Point

The settings for 'CH1 Input signal error detection lower limit set value' (Un\G529) and 'CH1 Input signal error
detection upper limit set value' (Un\G530) are ignored.

Notification

When an input signal error is detected, an error is notified as follows.

« Input signal error (1) is stored in the corresponding bit of 'Input signal error detection flag' (Un\G40).

* 'Input signal error detection signal' (Un\G69, b12) turns on.

» The ALM LED flashes.

» An alarm code is stored in 'Latest alarm code' (Un\G2). Alarm codes are stored whenever the analog input value satisfies
the condition for the input signal error detection. (==~ Page 427 List of alarm codes)

» The digital output value or digital operation value before the input signal error was detected is stored in 'CH1 logging data’
(Un\G10000 to 19999) depending on the 'CH1 logging data setting’ (Un\G536).

Operation

On the channel where an error is detected, the last digital output value and digital operation value just before the error was

detected are stored.

When the analog input value does not satisfy the condition of the input signal error detection, the A/D conversion resumes
regardless of off of 'Input signal error detection flag' (Un\G40) and 'Input signal error detection signal' (Un\G69, b12). (The
ALM LED remains flashing.)

Point

* When an input signal error occurs, the digital output value and digital operation value are not updated.

» The A/D conversion continues on the channel where no Input signal error is detected.

» Whether an input signal error occurred is judged with the value when the first A/D conversion is completed.
Thus, the corresponding bit of 'A/D conversion completed flag' (Un\G42) turns on even when an input signal
error is detected.

Detection cycle

This function works at every sampling cycle.
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Clearing input signal errors

One of the following methods for clearing input signal errors can be selected by setting 'Input signal error auto-clear enable/
disable setting' (Un\G304).

HEWhen Input signal error auto-clear enable/disable setting is set to Enable (0)

After the analog input value returns within the setting range, the multiple input module arranges the following status
automatically. After the analog input value returns within the setting range, turning off>on—off 'Error clear request' (Un\G70,
b15) is not required.

* 'Input signal error detection flag' (Un\G40) is cleared.

* Input signal error detection signal (Un\G69, b12) turns off.

» The ALM LED turns off.

Point

'Latest alarm code' (Un\G2) is not cleared.
After the analog input value returns within the setting range, turn off>on—off 'Error clear request' (Un\G70,
b15) to clear 'Latest alarm code' (Un\G2).
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The following figure shows the operation when an analog input value falls below 2.4 mA and returns within the normal range
under the following condition.

Item Setting

'Input signal error auto-clear enable/disable setting' (Un\G304) Enable (0)

Input range 4 to 20 mA

'CH1 Input signal error detection setting' (Un\G528) Upper and lower limit detection (1)
'CH2 Input signal error detection setting' (Un\G728) Upper and lower limit detection (1)
Input signal error detection lower limit value 2.4 mA

Detection range

) Out of detection range
Analog input value
N ® Included

Input signal error detection - [~ == === === - - - - oo e
upper limit value

CH2 analog
input value

CH1 analog
input value

Input signal error detection - -[----------------- - @----------------- B e S
lower limit value

(2.4 mA) detected

»
»

Time (t)

'CH1 Input signal error detection flag'

(UM\G40, b0) OFF % OFF

1 ON

'CH2 Input signal error detection flag' ,
(Un\G40, b1) OFF L
3

'Input signal error detection signal' \
(Un\G69, b12) OFF

ON

'CH1 A/D conversion completed flag'
(Un\G42, b0)

'CH2 A/D conversion completed flag'
(Un\G42, b1)

ON \

ALM LED Light off >< Flashing >< Light off

--------- » Controlled by the multiple input module
—— » Controlled by the program

EWhen Input signal error auto-clear enable/disable setting is set to Disable (1)
After the analog input value returns within the set range, turn off>on—off Error clear request (Un\G70, b15).
The multiple input module arranges the following status when an input signal error is cleared.

* 'Input signal error detection flag' (Un\G40) is cleared.

* 'Input signal error detection signal' (Un\G69, b12) turns off.

* The ALM LED turns off.

« 'Latest alarm code' (Un\G2) is cleared.
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Setting the input signal error detection upper or lower limit value

Hinput signal error detection upper limit value

Set the input signal error detection upper limit value by 1 (0.1%) based on the input signal error detection upper limit set value.
This value is calculated by adding "Analog input range width (Gain value - Offset value) x Input signal error detection upper
limit set value (%)" to the gain value. Only a value which is equal to or greater than the gain value can be set.

To calculate the input signal error detection upper limit set value based on the input signal error detection upper limit value,
use the following formula.

Input signal error detection _ _Input signal error detection upper limit value - Gain value of each range
upper limit setting value B Gain value of each range - Offset value of each range

x 1000

Hinput signal error detection lower limit value

Set the input signal error detection lower limit value by 1 (0.1%) based on the input signal error detection lower limit set value.
This value is calculated by subtracting "Analog input range width (Gain value - Offset value) x Input signal error detection
lower limit set value (%)" from the lower limit value of each range. Only the value which is equal to or smaller than the lower
limit value of the range can be set.

To calculate the input signal error detection lower limit set value based on the input signal error detection lower limit value, use
the following formula.

Input signal error detection _  Lower limit value of each range - Input signal error detection lower limit value

2 . x 1000
lower limit setting value Gain value of each range - Offset value of each range

The following table lists the lower limit value, offset value, and gain value for each range.

Input range Lower limit value Offset value Gain value
Voltage Oto10V ov ov 10V

Oto5V ov ov 5V

1to5V 1V 1V 5V

-10to +10 V -10V ov 10V
Current 0to 20 mA 0 mA 0 mA 20 mA

4 t0 20 mA 4 mA 4 mA 20 mA

-20 to +20 mA -20 mA 0 mA 20 mA

Setting procedure

1. Select a detection method in "Input signal error detection setting".

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] =
[Application setting] = [Input signal error detection function]

2. Set values for "Input signal error detection lower limit setting value" and "Input signal error detection upper limit setting
value".

Item Setting range

‘CH1 Input signal error detection lower limit setting value’ (Un\G529) 0.0 to 25.0 (%)

‘CH1 Input signal error detection upper limit setting value’ (Un\G530)

Point

In the channel where a value out of the range is set, an input signal error detection setting value range error
(error code: 1C10H) occurs.

3. set "Input signal error auto-clear enable/disable setting" to "Enable" or "Disable".
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Setting example

ESetting example of the input signal error detection

In the channel where the following values are set, an input error is detected when an analog input value exceeds +10.235V or

falls below -10.24 V.

Item Setting value

Input range -10to +10 V

'Input signal error auto-clear enable/disable setting' (Un\G304) Disable (1)

'CH1 Input signal error detection setting' (Un\G528) Upper and lower limit detection (1)

Assign the following values in a formula to determine the input signal error detection lower limit set value and input signal error

detection upper limit set value.

* Input signal error detection lower limit value: -10.24 V
* Input signal error detection upper limit value: 10.235 V
» Offset value: 0.0 V

» Gain value: 10.0 V

[Calculation of lower limit value]

-10.0 - (-10.24)
10.0-0.0

Input signal error detection lower limit x 1000

setting value

24 (2.4%)
Set 'CH1 Input signal error detection lower limit set value' (Un\G529) to 24 (2.4%).

[Calculation of upper limit value]

Input signal error detection upper limit = 10.235-10.0 x 1000

setting value 10.0-0.0

= 24 (2.35%)
Set 'CH1 Input signal error detection upper limit set value' (Un\G530) to 24 (2.35%).
The following figure shows the operation of the input signal error detection.

Detection range

Outside detection range

Analog input voltage ®  Included

A
#1024V -=-—-=-=-=-"=-"=-"-"=-"=-"=—"=-"=-"=—"-"=-"-"—-"-" @ - - @~~~ -~ — — - -
Input signal error detection
upper limit value ?7-254°/V 16 mA)
Rey/)e) m.
Gainvalue  {_+10V_i
10V
\ (Gain value - Offset value)
Offset value ::@:\Z::
AoV i
Lower limit value of input
range 0.24V
(22.5% of 16 mA)
1024V || _ _ _ _ & _ & o o ________ -
(5-10.235V)
Input signal error detection| grror
lower limit value detected
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Disconnection detection function

This function detects disconnection of a thermocouple or resistance temperature detector.

Notification of disconnection

+ Disconnection detection (1) is stored in a bit corresponding to the channel of 'Disconnection detection flag' (Un\G41).

'Disconnection detection signal' (Un\G69, b6) turns on.
The ALM LED flashes.
An alarm code is stored in 'Latest alarm code' (Un\G2). (I=5~ Page 427 List of alarm codes)

A value specified in 'CH1 Conversion setting at disconnection detection' (Un\G534) (Value just before disconnection,
Upscale, Downscale, or Any value) is stored in 'CH1 Digital output value' (Un\G400).

The value calculated with the scaling function and shift function is stored in 'CH1 digital operation value' (Un\G402) and
'CHA1 digital output value' (Un\G400).

The digital output value or digital operation value is stored in 'CH1 logging data' (Un\G10000 to 19999) depending on the
'CH1 logging data setting' (Un\G536).

The 'CH1 maximum value' (Un\G404) and 'CH1 minimum value' (Un\G406) are updated with the maximum and minimum

values of the digital operation value.

Relationship of disconnection detection and conversion enable/disable setting

The disconnection detection is executed only for a channel where conversion is set to be enabled. The following table shows
the relationship of disconnection detection and state of conversion enable/disable setting.

Connection status State of conversion enable/disable setting Disconnection detection flag
Conversion enable 0 (OFF)
A Conversion disable
B
|- ;
No disconnection
Conversion enable 1 (ON)
A Conversion disable 0 (OFF)
B
| ;
Disconnection
Conversion enable 1 (ON)
A Conversion disable 0 (OFF)
B

No connection

Recovery from disconnection

When the cause of the disconnection is eliminated and the connection of external devices is established, the operation after
this recovery varies depending on the setting of 'Input signal error/Disconnection detection automatic clear enable/disable
setting' (Un\G304).

ECase of Enable (0)

Normal (0) is stored in the bit corresponding to 'Disconnection detection flag' (Un\G41) of the recovered channel. After Normal
(0) is stored in all the bits of 'Disconnection detection flag' (Un\G41), 'Disconnection detection signal' (Un\G69, b6)
automatically turns off and the ALM LED turns off. However, the alarm code stored in 'Latest alarm code' (Un\G2) is not
cleared. Turn off->on—off 'Error clear request' (Un\G70, b15) to clear the alarm code.

HCase of Disable (1)

‘Disconnection detection flag' (Un\G41), 'Disconnection detection signal' (Un\G69, b6), and the ALM LED hold the status at
the time of the disconnection detection. To return to the normal status, make a recovery from disconnection of all the
channels, and turn off>on—off 'Error clear request' (Un\G70, b15).
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Detection cycle

Disconnection detection is executed every sampling cycle.

Conversion setting at disconnection detection

A value stored in 'CH1 Digital output value' (Un\G400) at the time of the disconnection detection can be specified by setting

'CH1 Conversion setting at disconnection detection' (Un\G534). This enables disconnection detection only by checking 'CH1

Digital output value' (Un\G400), without checking 'Disconnection detection signal' (Un\G69, b6). The default value of 'CH1
Conversion setting at disconnection detection' (Un\G534) is Downscale (1). Change the setting value if necessary.

Conversion setting at
disconnection detection

Operation performed when disconnection is detected

0: Upscale

An upscale value of the presently set input range (upper limit value +5% of input rage) is stored in 'CH1 Digital output

value' (Un\G400).

1: Downscale

A downscale value of the presently set input range (lower limit value -5% of input rage) is stored in 'CH1 Digital output

value' (Un\G400).

2: Any value

Avalue set in 'CH1 Conversion setting value at disconnection detection' (Un\G532) is stored in '"CH1 Digital output

value' (Un\G400).

3: Value just before disconnection

'CH1 Digital output value' (Un\G400) holds a value just before the disconnection is detected.

EUpscale, downscale
An upscale value (upper limit value +5% of input rage) or a downscale value (lower limit value -5% of input rage) of the set

input range is stored in 'CH1 Digital output value' (Un\G400) at the time of the disconnection detection. The following tables

list a value stored in 'CH1 Digital output value' (Un\G400) at the disconnection detection, when the upscale or downscale is

selected.

+ Case of thermocouple

Input range Temperature measuring range | Down Scale Up Scale

K Centigrade (°C) | -270 to +1370°C -352.0°C 1452.0°C
Fahrenheit (°F) | -454 to +2498°F -601.6°F 2645.6°F

J Centigrade (°C) | -210 to +1130°C -277.0°C 1197.0°C
Fahrenheit (°F) | -346 to +2066°F -466.6°F 2186.6°F

T Centigrade (°C) | -270 to +400°C -303.5°C 433.5°C
Fahrenheit (°F) | -454 to +752°F -514.3°F 812.3°F

B Centigrade (°C) | 0 to 1710°C -85.5°C 1795.5°C
Fahrenheit (°F) | 32 to 3110°F -121.9°F 3263.9°F

R Centigrade (°C) | -50 to +1710°C -138.0°C 1798.0°C
Fahrenheit (°F) | -58 to +3110°F -216.4°F 3268.4°F

S Centigrade (°C) | -50 to +1710°C -138.0°C 1798.0°C
Fahrenheit (°F) | -58 to +3110°F -216.4°F 3268.4°F

+ Case of resistance temperature detector

Input range Temperature measuring range | Down Scale Up Scale

Pt100 Centigrade (°C) | -200 to +850°C -252.5°C 902.5°C
Fahrenheit (°F) | -328 to +1562°F -422.5°F 1656.5°F

Ni100 Centigrade (°C) | -60 to +250°C -75.5°C 265.5°C
Fahrenheit (°F) | -76 to +482°F -103.9°F 509.9°F
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HAny value

At the time of the disconnection detection, a value set in 'CH1 Conversion setting value at disconnection detection' (Un\G532)
is stored in 'CH1 Digital output value' (Un\G400).

The default value of 'CH1 Conversion setting value at disconnection detection’' (Un\G532) is 0. The value can be changed to
any value although using 0 is no problem.

Point ;>

» When the scaling function is used, a value according to the setting of 'CH1 Conversion setting at
disconnection detection' (Un\G534) is scale converted and then stored as a scaling value.

» When using the shift function, the value obtained by the conversion value shift rate to the scale converted
value is stored.

Setting procedure

1. Set "Disconnection detection function enable/disable setting" to "Enable".

O [Navigation window] = [Parameter] = [Module Information] = Module model name = [Module Parameter] =
[Application setting] = [Disconnection detection function]

2. Set "Input signal error detection/disconnection detection auto-clear enable/disable setting" to "Enable" or "Disable".

3. Using "Conversion setting for disconnection detection", set what value is to be stored in 'CH1 Digital output value'
(Un\G400) at the time of the disconnection detection.

Item Setting range

Conversion setting at disconnection detection « Up Scale

» Down Scale

* Given Value

* Value immediately before disconnection

4. When "Given Value" is set, set "Conversion setting value for disconnection detection".

Item Setting range

Conversion setting value for disconnection detection | -32768 to +32767 (0.1°C unit)

Point}3

It takes up to 355 ms to detect a broken wire.
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Logging function

Logs (records) digital output values or digital operation values. 10000 points of data can be logged for each channel. Logging

data are stored in the buffer memory area. In addition, the data collection can be stopped by using the status change of the
data as a trigger. This function also helps the error analysis since the data before and after the occurrence of an error is held.

Logging function

ECollecting logging data

Logging data is collected as follows.

» 10000 points of the latest digital output values or digital operation values can be always collected for each channel.
« It can be collected at the specified interval (logging cycle).

(1) Head pointer
Digital output value The address of the oldest data in logging data can be checked.
or

; (2) Latest pointer
digital operation value ¢

The address of the latest data in logging data can be checked.

sesmnannnn
H .
.
» Address 0 — (1)
> Address 1
> Address 2
<> » Address 3
Logging » Address 4
cycle Addr.ess 5

Address 9998
Address 9999 (2)

Point;3

When the number of stored data points is 10001 or greater, data is sequentially overwritten from address 0
with new data.

EStopping the logging operation

The logging data is refreshed at high speed during logging. Stop logging when the logging data needs to be referred without
paying attention to the refreshing cycle.

Logging can be stopped by the hold trigger.

« Ahold trigger allows two options: Logging hold request or Level trigger.

» The number of data points to be collected after a hold trigger occurs can be set.
(1) Logging hold request

Logging data are stored . ) -
A hold trigger is generated from a program at any timing.

in buffer memory areas.

(2) Level trigger

v 1) A hold trigger is generated when a stored value in a buffer memory area is monitored and the
Address 0 Hold tri set condition is satisfied as follows.
Address 1 o - rgger Example: When the stored value exceeds or falls below the set value, a hold trigger is
Address 2 E generated.
Address 3 E (3) @) Stored value of a buffer
Address 4 ! memory area to be monitored

A

Address 5 <-

, , A trigger is A trigger is
. generated. generated.
Address 9998 Trigger setting '\i _______
value

Address 9999

4

Time'
(3) Post-trigger logging points
When the set points of data is collected after a hold trigger is generated, the logging operation
is stopped.

3 FX5-8AD
3.4 Functions 377



Operation of logging

EStarting logging data collection

Logging data collection starts when Enable (0) is set in 'CH1 Logging enable/disable setting' (Un\G535) and 'Operating
condition setting request' (Un\G70, b9) turns off>on—off.

The data in 'CH1 Digital output value' (Un\G400) or 'CH1 Digital operation value' (Un\G402) is stored in CH1 Logging data
(Un\G10000 to Un\G19999) on the set logging cycle.

'CH1 Logging enable/disable setting' Disable

(Un\G535) ™) Enable (0)
ON
'Operating condition setting request’ OFF
(Un\G70, b9)
ON K‘ON
'Operating condition setting completed P
flag' (Un\G69, b9) OFF

F———

Logging starts.
HLogging data
Logging data are stored in the following buffer memory areas.
When the number of stored data points is 1001 or greater, the data is overwritten with new data from the head of the storage
area of the corresponding channel.

Channel Storage area for logging data
CH1 Un\G10000 to Un\G19999
CH2 Un\G20000 to Un\G29999
CH3 Un\G30000 to Un\G39999
CH4 Un\G40000 to Un\G49999
CH5 Un\G50000 to Un\G59999
CHeé Un\G60000 to Un\G69999
CH7 Un\G70000 to Un\G79999
CHs8 Un\G80000 to Un\G89999

If logging has been performed even once, 0 is stored for all the logging data above at the timing when 'Operating condition
setting request' (Un\G70, b9) turns off>on—off.

HLogging data setting

Select a data type to be collected with 'CH1 Logging data setting' (Un\G536).
« Digital output value (0)

+ Digital operation value (1)
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Logging cycle

HLogging cycle setting

Set the logging cycle with 'CH1 Logging cycle setting value' (Un\G537) and 'CH1 Logging cycle unit setting' (Un\G538).

The following table lists the setting range for each cycle.

Setting value of 'CH1 Logging cycle unit setting' (Un\G538)

Setting range of 'CH1 Logging cycle setting value' (Un\G537)

ms (1) « 1 to 32767 (When the input range is “current”, and “voltage”)
* 40 to 32767 (When the input range is thermocouple, and resistance
temperature detector)
s (2) 1 to 3600

The logging cycle must be an integral multiple of the conversion cycle. Even if the setting is not an integral multiple, the actual

logging cycle is adjusted to the integral multiple of the conversion cycle within a limit of the set logging cycle.

The following table lists the conversion cycle for each temperature conversion method.

Temperature Input type Conversion cycle
conversion
method
Sampling Current/Voltage Conversion speed (1 ms) x Number of channels where the A/D conversion is enabled
processing RTD/Thermocouple Conversion speed (40 ms) x Number of channels where the temperature conversion is enabled
Time average Current/Voltage “
Time set in Time average/Count average/Moving average Number of Conversion
% A/D conversion % speed (1 ms)
Number of A/D conversion enabled channels x Conversion speed (1 ms) enabled channels p
RTD/Thermocouple 4
Time set in Time average/Count average/Moving average Number of Conversion
x temperature conversion x d (40 ms)
Number of temperature conversion enabled channels x Conversion speed (40 ms) enabled channels spee s
Count average Current/Voltage (The count set to CH1 Time average/Count average/Moving average) x (Conversion speed (1ms) x Number of
channels where the A/D conversion is enabled)
RTD/Thermocouple (The count set to CH1 Time average/Count average/Moving average) x (Conversion speed (40ms) x Number of
channels where the temperature conversion is enabled)
Moving average Current/Voltage Conversion speed (1 ms) x Number of channels where the A/D conversion is enabled
RTD/Thermocouple Conversion speed (40 ms) x Number of channels where the temperature conversion is enabled

*1 Values after the decimal point are omitted.

[Ex]

With the following settings, the conversion cycle is 240 ms and the actual logging cycle is every 6720 ms (integral multiple of

240 ms).
Item Setting
Conversion enabled channels CH1 to CH8

CH3 Logging data setting

Digital output value

CH1, 2 average processing specification

Sampling processing (Current)

CH3 to 8 average processing specification

Sampling processing (Thermocouple)

CH3 Logging cycle setting value

6950

CH3 Logging cycle unit specification

ms

The following values are stored in 'CH3 Logging cycle monitor value' (Un\G841, Un\G842).

Buffer memory address Item Stored value
841 'CH3 Logging cycle monitor value' (Un\G841, Un\G842) 6 (s)
842 720 (ms)
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HEWhen the logging function becomes disabled
The logging is not performed when even one of the following errors occurs after the logging function is enabled and 'Operating

condition setting request' (Un\G70, b9) is turned off»on—off.
» 'CH1 Time Average/Count Average/Moving Average' (Un\G502) setting error: Error code (1920H to 1940H)
* Logging function setting error: Error code (1DOCH to 1D60H)

Point ;>

When 'Operating condition setting request' (Un\G70, b9) is turned off>on—off on the condition that the
logging cycle determined by 'CH1 Logging cycle setting value' (Un\G537) and 'CH1 Logging cycle unit setting'
(Un\G538) is shorter than the conversion cycle, an error occurs and logging does not start. A logging cycle
setting disable error (error code: 1D200H) is stored in 'Latest error code' (Un\GO0), 'Error flag' (Un\G69, b15)
and the ERROR LED turn on.

ENumber of logging data
With 'CH1 Number of logging data' (Un\G436), the number of valid data in 'CH1 Logging data' (Un\G10000 to Un\G19999)

can be checked.
* When the number of collected data points is less than 10000

Address 0 Valid data
Address 1 e N .
Address 2 s N
Address 3 + CH1 Number of logging data = 5 E
Address4 | v e ‘
Address 5 f
! : ! E Invalid data
Address 9998 1 (Data stored in these areas are not reliable.)
Address 9999 | v

* When the number of collected data points is 10001 or greater

FEEEEEEEEEEEEEEEEEEE ... e
v
Address 0
Address 1
Address 2
Address 3 N '
Address 4 i CH1 Number of logging data = 10000 !

Address 5 AN B

--&-

Valid data

............................

.
-

............................

Address 9998
Address 9999 v

The number of logging data increases by one each time new data is stored.

When CH1 Logging data (Un\G10000 to Un\G19999) becomes full (Number of logging data = 10000), the next data is stored
in the head address of CH1 Logging data (Un\G10000 to Un\G19999), and the logging operation continues overwriting the
existing data. In this case, the number of logging data is fixed to 10000.
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BHead pointer and latest pointer
The storage location of the oldest data and the latest data in CH1 Logging data (Un\G10000 to Un\G19999) can be checked

with the following buffer memory areas.

Buffer Memory Areas Description

CH1 Head pointer (Un\G434) The buffer memory address of the oldest data in CH1 Logging data (Un\G10000 to Un\G19999) can be
checked with this buffer memory area. The offset value (0 to 9999) counted from the start address of
CH1 Logging data (Un\G10000 to Un\G19999) is stored.

CH1 Latest pointer (Un\G435) The buffer memory address of the latest data in CH1 Logging data (Un\G10000 to Un\G19999) can be
checked with this buffer memory area. The offset value (0 to 9999) counted from the start address of
CH1 Logging data (Un\G10000 to Un\G19999) is stored.

* When the number of collected data points is less than 10000

................

E 9H1 Head pointer 5—> Address 0 the oldest
I"._ __." Address 1
e Address 2
y ™ Address 3
E (_3H1 Latest pointer E_’ Addross 4 e latost
I": _______________ ': Address 5
Address 9998
Address 9999

* When the number of collected data points is 10001 or greater

v

Address 0
emmTmmmmmsmmmmm . Address 1
Address 2

\ ’,'\ Address 3
................ Address 4 the latest

ot . Address 5 the oldest
E CH1 Head pointer E/: :
2 =8 Address 9998
""""""""" Address 9999
. | ]

The head pointer does not change until CH1 Logging data (Un\G10000 to Un\G19999) becomes full after the logging start
(fixed to 0).

When CH1 Logging data (Un\G10000 to Un\G19999) becomes full and overwriting the data starts from the start address, the
head pointer increases by one each time new data is stored.

EChecking logging data without stopping the logging operation

Logging data can be checked during the logging operation with 'CH1 Head pointer' (Un\G434), 'CH1 Latest pointer'

(Un\G435), and 'CH1 Number of logging data' (Un\G436).

To check logging data during logging operation, follow the precautions below because logging data may be refreshed while

data is being read out.

+ Set the cycle to 'CH1 Logging cycle setting value' (Un\G537) so that data checking and reading surely complete before
logging data is refreshed. If the logging cycle is short, logging data may be refreshed during data checking and reading.

« After obtaining the logging data which needs to be checked, monitor the variation of the head pointer and the number of
logging data, and obtain logging data just after the stored value has changed.

« If the data refreshed and the data being checked do not synchronize due to the relationship between the logging cycle and
the scan time of the CPU module, adjust the logging cycle.

Stop the logging operation when the logging data needs to be checked without paying attention to the logging cycle.

(== Page 382 Stopping the logging operation)
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Stopping the logging operation

Logging operation stops (holds) when the preset trigger condition is satisfied and the set points of the data are collected.

A trigger that is generated when the condition is satisfied is called a hold trigger.

To generate a hold trigger, the following two methods are available.

(=5~ Page 385 Logging hold request

(=5~ Page 386 Level trigger

When a hold trigger is detected during data collection, the logging operation stops after the points of the data set in 'CH1 Post-
trigger logging points' (Un\G539) are collected.

'CH1 Logging enable/disable

setting' (Un\G535) Enable (0)

'Operating condition setting t_t

request' (Un\G70, b9) OFF K
ON

'Operating condition setting . \

completed flag' (Un\G69, b9) OFF

The data corresponding to

the points set in 'CH1 Post-trigger
| logging points' (Un\G539) is

| collected. ,

b »ON

Logging hold flag OFF

HPost-trigger logging points

Set the number of data collected in the period from the detection of a hold trigger to logging operation stop to 'CH1 Post-

Hold trigger

trigger logging points' (Un\G539).

EChecking that the logging has stopped
Check that '"CH1 Logging hold flag' (Un\G409) is ON (1).

BEChecking data when a hold trigger has occurred

The storage location of the data when a hold trigger has occurred can be checked with 'CH1 Trigger pointer' (Un\G437). The
offset value counted from the start address of CH1 Logging data (Un\G10000 to Un\G19999) is stored in 'CH1 Trigger pointer’
(Un\G437).

[Ex]

The value stored in Trigger pointer when the logging operation stops under the following conditions
» 'CH1 Post-trigger logging points' (Un\G539): 655 points
» The data location where a hold trigger has occurred: 9350th data

h 4

Address 0
e N Address 1
Address 2

:‘ CH1 Latest pointer = 4 ; Address 3
e mmm———————— ‘ Address 4 the latest
JenTTTTTTT T ."/v Address 5 the oldest

' CH1 Head pointer = 5 v ! e .
(X B Address 9349 K \
Trmmmmmsmmmsssmeooiennnnet ’ Address 9350 4—5 CH1 Trigger pointer = 9350 .
Address 9351 N
Address 9998
Address 9999
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» Checking the trigger generation time

The trigger generation time can be checked with 'CH1 Trigger generation time' (Un\G444 to Un\G448).

When 'CH1 Trigger generation time' (Un\G444 to Un\G448) is monitored

'CH1 Trigger generation time (First/Last two digits of the year)' (Un\G444)
'CH1 Trigger generation time (Month/Day)' (Un\G445)

'CH1 Trigger generation time (Hour/Minute)' (Un\G446)

'CH1 Trigger generation time (Second/Day of the week)' (Un\G447)

'CH1 Trigger generation time (Millisecond)' (Un\G448)

b15

to

b8 b7 to b0
First two digits of the year Last two digits of the year
Month Day
Hour Minute
Second Day of the week
Millisecond (higher-order digits) Millisecond (lower-order digits)

Item Storage contents Storage example”!
First two digits of the year/Last two digits of the | Stored in BCD code. 2017H
year
Month/Day 0130H
Hour/Minute 1035H
Second 40H
Day of the week One of the following values is stored in BCD code. 01H
« Sunday: 00H
* Monday: 01H
« Tuesday: 02H
* Wednesday: 03H
* Thursday: 04H
« Friday: 05H
« Saturday: 06H
Millisecond (higher-order digits)/Millisecond Stored in BCD code. 0628H
(lower-order digits)
*1 These values assume that a trigger is generated at 10:35 and 40.628 seconds on Monday, January 30th, 2017.
3 FX5-8AD

3.4 Functions 383



HEResuming the logging

It may take time until ON (1) is stored in 'CH1 Logging hold flag' (Un\G409) after 'CH1 Logging hold request' (Un\G471) is
changed off—»on.

To resume logging, check that ON (1) is stored in 'CH1 Logging hold flag' (Un\G409) and change 'CH1 Logging hold request'
(Un\G471) on—off. After logging resumes, the value is stored from the start buffer memory area of CH1 Logging data
(Un\G10000 to Un\G19999).

In addition, OFF (0) is stored in 'CH1 Logging hold flag' (Un\G409).

——————— - Controlled by the multiple input module
— > Controlled by the program

'CH1 Logging hold request' '
99ing q OFF(0) ><\

(Un\G471) ON(1) - >§'\\ OFF(0)
R / )
'CH1 Logging hold flag' 7 : NN
(Un\G409) / ' OFF(0) >< ON(1) ><, OFF(0)
:\ E ‘\\i\‘ I// i
N ! . _tri 1Y A\ !
Logging status Logging th?agmg post tr|gger>< Logging held >< Logging

Logging does not stop when 'CH1 Logging hold request' (Un\G471) is changed from on — off before ON (1) is stored in 'CH1
Logging hold flag' (Un\G409).

——————— -+ Controlled by the multiple input module
— > Controlled by the program

'CH1 Logging hold request’' >:< ><
(Un\G471) OFF(0) N ON(1) -~ OFF(0)
' T N
[ \ The logging does not stop.
[ i
'CH1 Logging hold flag' 0 / el
(Un\G409) /1 OFF(O) /A
roa )
1 1 \
1 AN
Logging status Logging >4< Logging post-trigger data ‘>< Logging

+ Buffer memory area status when logging resumes
The following table shows the buffer memory area status when logging resumes.

Item Status of Buffer Memory Areas

'CH1 Head pointer' (Un\G434) Values are initialized.

'CH1 Latest pointer' (Un\G435)

'CH1 Number of logging data' (Un\G436)
'CH1 Trigger pointer' (Un\G437)
'CH1 Trigger generation time' (Un\G444 to Un\G448)

'CH1 Logging data' (Un\G10000 to Un\G19999) The values before logging resumes are not initialized.

After logging resumes, values are stored from the start address of CH1 Logging data
(Un\G10000 to Un\G19999). To refer to the logging data, check which area has valid data
with 'CH1 Number of logging data' (Un\G436).

3 FX5-8AD
384 3.4 Functions



Logging hold request

A hold trigger is generated from a program at any timing.

After ON (1) is set to 'CH1 Logging hold request' (Un\G471), a preset number of data is collected and then the logging stops.

----- + Controlled by the multiple input module

'CH1 Logging hold request'
(NG 47%9) 9 q OFF(0) >< ON(1)
A hold trigger is generated.
/ The logging is held.
______________ \ v 4
CH1 Logging data E al
(Un\G10000 to Un\G19999)

The data before the last 10000 points i

are discarded. CH1 Post-trigger

'

'

i

! logging points'
(Un\G539)

i

b

'@ »

N 'CH1 Number of logging data' (Un\G436) < 10000 points

Point/©

« The following delay time occurs until multiple input module receives a hold trigger after the value in 'CH1
Logging hold request' (Un\G471) is changed from OFF (0)—ON (1).

Trigger delay = Logging cycle (Cycle at which logging is actually performed) + Scan time of the CPU module
* When 'CH1 Logging hold request' (Un\G471) is changed from ON (1)—OFF (0) before 'CH1 Logging hold
flag' (Un\G409) turns to ON (1), the number of data set in 'CH1 Post-trigger logging points' (Un\G539) is

collected, and then logging resumes soon, without stopping.

« If a value other than OFF (0) and ON (1) is set to 'CH1 Logging hold request' (Un\G471), an error occurs. A
logging hold request range error (error code: 1D70H) is stored in 'Latest error code' (Un\GO0), and 'Error
flag' (Un\G69, b15) and the ERROR LED turn on.

EChecking that the logging has stopped
Check that 'CH1 Logging hold flag' (Un\G409) is ON (1).
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Level trigger

When a value in the monitored buffer memory area of multiple input module satisfies a preset condition, a hold trigger is
generated.
The level trigger is monitored at the conversion cycle.

HInitial setting of a level trigger
[Setting a target to be monitored]

As a condition to generate a hold trigger, set the buffer memory address to be monitored to 'CH1 Trigger data' (Un\G541).

Item Setting range

'CH1 Trigger data' (Un\G541) 0 to 9999

To monitor a device value of a module other than multiple input module such as a device of the CPU module, set as follows.
+ Set a value between 90 and 99 ('Level data O0' (Un\G90 to Un\G99)) to 'CH1 Trigger data' (Un\G541).
» Write a value of the monitored device to 'Level data O0' (Un\G90 to Un\G99) by using the MOV instruction.

[Ex]

Application example of 'Level data 1' (Un\G91)

To monitor the data register D100 in the CPU module and generate the level trigger in CH1, create a program as follows.
» Set 'CH1 Trigger data' (Un\G541) to 91 (buffer memory address of Level data 1) (when Level data 1 is used).

« Store the storage data of D100 in 'Level data 1' (Un\G91) by the program continuously.

SM400
f——— mMov D100 Un\Go1

Point
 Specify an appropriate data such as 'CH1 Digital output value' (Un\G400), 'CH1 Digital operation value'

(Un\G402), or Level datall (Un\G90 to Un\G99) to 'CH1 Trigger data' (Un\G541). When a setting area or a
system area is specified, the normal operation is not guaranteed.

« If other than 0 to 9999 is set for 'CH1 Trigger data' (Un\G541), an error occurs. A trigger data setting range
error (error code: 1D600H) is stored in 'Latest error code' (Un\GO), 'Error flag' (Un\G69, b15) and the
ERROR LED turns on.
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[Setting the monitoring condition]
» Set a condition to generate a hold trigger in 'CH1 Level trigger condition setting' (Un\G540).

Setting value

Description

1: Level trigger (Condition:

Rise) A
2: Level trigger (Condition:
Fall)
3: Level trigger (Condition: Trigger setting
Rise and fall) value

Stored value of a buffer memory area to be monitored

A hold trigger is generated under the
condition (a).

A hold trigger is generated under the
condition (b).

A hold trigger is generated under the
condition (a) or (b).

4

setting value".

setting value".

(a) A hold trigger is generated when the relation between the values changes
from "Stored value of a buffer memory area to be monitored < Trigger setting
value" to "Stored value of a buffer memory area to be monitored > Trigger

(b) A hold trigger is generated when the relation between the values changes
from "Stored value of a buffer memory area to be monitored > Trigger setting
value" to "Stored value of a buffer memory area to be monitored < Trigger

—>
Time

» Set a value where a hold trigger is generated to 'CH1 Trigger setting value' (Un\G542).

Item

Setting range

'CH1 Trigger setting value' (Un\G542)

-32768 to +32767

Point}S

The following figure shows the relation between setting items to be configured for the initial setting of a level

trigger.

CHO Level trigger condition

setting

CHO Trigger data

(Rise (1))

<

(Fall (2))

>or<

(Rise and fall (3))

Set the condition.

The condition is
established.

A trigger is

CHO Trigger setting value
generated.

v

Set the address of a buffer memory area to be monitored. Set a reference value to generate a trigger.

cHO
Digital operation value

CHO
Digital output value

Level data O

2 _/

-32768 to +32767

For example if trying to generate a hold trigger when a value in 'CH1 Digital output value' (Un\G400) is greater

than 1000, set as follows.

» 'CH1 Level trigger condition setting' (Un\G540): Rise (1)
« 'CH1 Trigger data' (Un\G541): 400

« 'CH1 Trigger setting value' (Un\G542): 1000
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HOperation of a level trigger

To use a level trigger, set ON (1) to 'CH1 Logging hold request' (Un\G471) in advance. At the point where ON (1) has been set
to 'CH1 Logging hold request' (Un\G471), the module becomes the trigger condition wait status.
After the trigger condition has been satisfied, and the set points of the data have been collected from that point, the logging

stops.

----- »  Controlled by the multiple input module

'CH1 Logging hold request'

(Un\G471) OFF(0)

X

ON(1)

Trigger condition

established/unestablished Unestablished

X,

Established

[
’

,/A hold trigger is generated.

'

'

i
\

VA 4

The logging is held.

A

CH1 Logging data
(Un\G10000 to Un\G19999)

\

‘A

The data before the last 10000 points
are discarded.

'CH1 Post-trigger
logging points'

(Un\G539)

»

'CH1 Number of logging data' (Un\G436) < 10000 points "

Point}3

A level trigger is detected on the refreshing cycle of the digital output value or the digital operation value.
Therefore, the data when a hold trigger is generated may not be stored in CH1 Logging data (Un\G10000 to
Un\G19999) depending on the setting of the logging cycle. To store the data at the timing when a hold trigger
is generated in CH1 Logging data (Un\G10000 to Un\G19999), arrange related settings so that the conversion
cycle of the monitoring target value (a trigger data) and the logging cycle (actual logging cycle) have the same

time period.

Stored value of a device to be monitored

A
1 Logging cycle 1
———Pp
' '
' ConversionIConversion '
'

! | cycle l i | cycle Il

Trigger setting
value

generated.

: M
G
A trigger is H

Data are collected.

Data are collected.

(1) The data at the timing when a trigger is generated is not stored in the buffer memory area.

» Checking that the logging has stopped
Check that 'CH1 Logging hold flag' (Un\G409) is ON (1).
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Initial settings of the logging function

The following describes the initial setting procedure to use the logging function.

ESetting procedure

1.

Set the "Input type", and "Input range".

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] = [Basic

2.

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] =

3.

setting] = [Range switching function]

Set "Logging enable/disable setting" to "Enable".

[Application setting] = [Logging function]

Set the target data to be logged in "Logging data setting". Set either of "Digital output value" or "Digital operation value"
for each channel.

Set the cycle to store the logging data to "Logging cycle setting value".
Select a unit of the logging cycle setting value in "Logging cycle unit setting".

Set a condition to generate a hold trigger in "Level trigger condition setting". To use 'CH1 Logging hold request'
(Un\G471), set "Disable". To use the level trigger, set either of Level trigger (Condition: Rise), Level trigger (Condition:
Fall), or Level trigger (Condition: Rise and fall).

Set a number of the data points to be collected for the time period from the occurrence of a hold trigger to logging stop in
"Post-trigger logging points".

Set a buffer memory address to be monitored for a level trigger to "Trigger data".

Set a level where a level trigger operates for "Trigger setting value".
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Error history function

This function records up to 16 errors and alarms that occurred in a multiple input module to store them in the buffer memory
areas.

Operation

When an error occurs, the error code and error time are stored in order, beginning with Error history No. 1 (Un\G3600 to
Un\G3609).

When an alarm occurs, the alarm code and the alarm time are stored from Alarm history No. 1 (Un\G3760 to Un\G3769) in
order.

* Detail of the error code assignment

b15 to b8 b7 to b0
Un\G3600 Error code
Un\G3601 First two digits of the year Last two digits of the year
Un\G3602 Month Day
Un\G3603 Hour Minute
Un\G3604 Second Day of the week
Un\G3605 Millisecond (upper) Millisecond (lower)
Un\G3606

System area

Un\G3609

* Detail of the alarm code assignment

b15 to b8 b7 to b0
Un\G3760 Alarm code
Un\G3761 First two digits of the year Last two digits of the year
Un\G3762 Month Day
Un\G3763 Hour Minute
Un\G3764 Second Day of the week
Un\G3765 Millisecond (upper) Millisecond (lower)
Un\G3766

System area

Un\G3769

[Ex]

Example of error history and alarm history storage

Item Storage contents Storage example”!
First two digits of the year/Last two digits | Stored in BCD code. 2017H
of the year
Month/Day 0130H
Hour/Minute 1035H
Second 40H
Day of the week One of the following values is stored in BCD code. 1H
Sunday: 0, Monday: 1, Tuesday: 2, Wednesday: 3, Thursday: 4, Friday: 5, Saturday: 6
Millisecond (upper) Stored in BCD code. 06H
Millisecond (lower) 28H

*1 These values assume that an error occurs at 10:35 and 40.628 seconds on Monday, January 30th, 2017.
The start address of error history where the latest error is stored, can be found in 'Latest address of error history' (Un\G1).

The start address of alarm history where the latest alarm is stored, can be found in 'Latest address of alarm history' (Un\G3).
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When the third error occurs:
The third error is stored in Error history No. 3, and the value 3620 (start address of Error history No. 3) is stored to Latest
address of error history.

'Latest address of error history'
(Un\G1): 3620

Un\G3600 | Error history 1

1st error '

Error history 2
E=E)

Un\G3620 || Error history 3
Ee)

Un\G3610

(Empty)

Un\G3750 Error history 16

(Empty)
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When the 17th error occurs:
The 17th error is stored in Error history No. 1, and the value 3600 (start address of Error history No. 1) is stored to Latest
address of error history.

'Latest address of error history"

(Un\G1): 3600
Un\G3600 || Error history 1 !
. 17th error
1st ec=>» : :ZI ’

Error history 2

)

Un\G3610

2nd error

[

Un\G3620 | Error history 3

3rd error '

Un\G3750 Error history 16

16th error '

Pointp

» Once the error history storage area becomes full, subsequent error information will overwrite the existing
data, starting from Error history 1 (Un\G3600 to Un\G3609), and continues sequentially thereafter. The
overwritten history is deleted.

» The same processing is performed for Alarm history when an alarm occurs.

» The stored error history is cleared when a multiple input module is powered off or the CPU module is reset.

Offset/gain initialization function

Offset/gain initialization

The offset and gain values are initialized to the factory default offset and gain values according to the set input type.
1. Set the mode to the “Normal mode”.

2. Set'CH1 Input type/Range setting'(Un\G598) to 'CH8 Input type/Range setting' (Un\G1998) as 'Conversion disabled' and
turn off>on—off 'Operation condition setting request' (Un\G70, b9).

3. Set"E20FH" to 'Offset/gain initialization enabled code' (Un\G305).
4. Turn ON (1) 'Offset/gain initialization request' (Un\G70, b5).

Precautions

Channels for which the offset and gain have not been set are initialized with the current range.
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FX2N allocation mode function

It is a function to operate the buffer memory areas of the multiple input module with the same layout as the buffer memory
address equivalent to FX2N-8AD.
This compatibility enables the reuse of programs that have proven performance on FX2N-8AD.

Operation
In FX2N allocation mode, only allocation of buffer memory area is changed. The following buffer memory area is allocated the
same as FX2N-8AD.

Buffer Memory Areas Buffer Memory Area Name

Un\G10 to 17 CH?1 to 8 Digital operation value

Un\G26 Warning output flag (Process alarm upper limit/lower limit)
un\G27 Warning output flag (Rate alarm upper limit/lower limit)
Un\G30 Type code

Un\G61 to 68 CH1 to 8 Conversion value shift amount

Un\G101 to 108

CH1 to 8 Minimum value

Un\G109 Minimum value reset request

Un\G111 to 118 CH1 to 8 Maximum value

Un\G119 Maximum value reset request

For buffer memories with different allocations from FX2N-8AD, it can be used by changing the program. For buffer memory in
FX2N allocation mode, refer to the following.
[Z=" Page 440 In FX2N allocation function mode

When reusing the program used by FX2N-8AD, delete the initial setting process and set the module
parameters with GX Works3.

When performing the same operation as FX2N-8AD, it can be executed by the following function.

FX2N-8AD Multiple input module Reference
Input mode setting Input type/Range setting function Page 346
Average count Conversion method Page 347

Setting change disabled

It is unnecessary because the setting is
reflected in the operating condition setting
request, and erroneous setting is prevented.

Input characteristics adjustment

Offset/gain setting function

Page 405

High speed conversion CH specification mode

No correspondence

Data addition function Shift function Page 354
Upper lower limit value detection function Process alarm function Page 360
Sudden change detection function Rate alarm function Page 362
Peak value hold function Maximum value/Minimum value hold function Page 359
Scale over detection function Input signal error detection function Page 367
Disconnection detection Disconnection detection function Page 374
Data history Logging function Page 377
Function initialization Offset/gain initialization function Page 392
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Setting procedure

1. When adding a new module, select the module whose module model name has "(FX2N)" at the end.

O [Navigation window] = [Parameter] = [Module Information] = Right-click = [Add New Module]

2. Configure the same parameter setting as the one of when the Normal mode is used.

3. Atter writing the module parameter, turn off>on or reset the CPU module.

Point >

» Switching between normal mode and FX2N allocation mode is not possible during operation.

» Do not switch to the FX2N allocation mode when the user range setting was adjusted by the resistance

temperature detector range in normal mode. If 'CH1 input type/range setting (offset/gain setting)' (Un\G598)

is set to "user range setting" in the FX2N allocation mode when the setting is adjusted by the resistance

temperature detector range, an input type/range setting range error (19000H) occurs. To use the user range

setting in the FX2N allocation mode, set the input type other than "resistance temperature detector” to the

user range setting in the normal mode.

2CH conversion mode function

A function that performs A/D conversion of 2CH in 1 ms and can update the digital output value at the same time. Only input

type "current", "voltage" are supported.
The combination of channels to update at the same time is as follows.

The combination of channels to update

CH1 and CH5

CH2 and CH6

CH3 and CH7

CH4 and CH8

The sampling cycle per 2CH is 1 ms.

Sampling cycle (2 ms) Sampling cycle (2 ms)

Conversion speediConversion speedConversion speediConversion speed
1ms/2ch . 1ms/2ch 1ms/2ch i  1ms/2ch

CH1/CH5 CH2/CH6 CH1/CH5 CH2/CH6
Conversion processing conversion conversion conversion X conversion
rocessin processing (2) processing (3) /\ \ processing (4)
Implement conversion processing of CH1
and CH5 in 1 ms and update the digital
output value
' A T
(DCI?-:tf)I output value / CH1 conversion value (1) / CH1 conversion value (3)

\ / \ /
(DC'?_:tza)l output value \ ( CH2 conversion value (2) (

PPy ! )
(Dc':?_:?)l output value % CHS5 conversion value (1) CHS5 conversion value (3)
Digital output value % CH6 conversion value (2) &
(CH6)
Pointp

For each sampling cycle, the maximum and minimum values of the digital operation value are stored in 'CH1

Maximum value' (Un\G404) and 'CH1 Minimum value' (Un\G406).
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Compatible functions

The following functions can be used with the 2CH conversion mode. Settings used with other functions are invalid.

Function

Input type/Range setting function

Voltage, current conversion function

Conversion method (Sampling processing)

Maximum value/Minimum value hold function

Setting procedure

1. Set "Operation mode setting" to "2CH conversion mode".

O [Navigation window] = [Parameter] = [Module Information] = Module model name => [Module Parameter] = [Basic
setting] = [Operation mode setting function]

2. Set the channel to be used with "Number of conversion enabled channels".

Number of conversion enabled Use enabled channel Sampling cycle
channels

0 None —

1 CH1 1ms
2 [CH1, CH5] 1ms
3 [CH1, CH5], CH2 2ms
4 [CH1, CH5], [CH2, CH6] 2ms
5 [CH1, CH5], [CH2, CH6], CH3 3ms
6 [CH1, CH5], [CH2, CH6], [CH3, CH7] 3ms
7 [CH1, CH5], [CH2, CH6], [CH3, CHT7], CH4 4ms
8 [CH1, CH5], [CH2, CH6], [CH3, CHT7], [CH4, CH8] | 4 ms

3. Setthe "Input type" and "Input range" of the channel to be used.

O [Navigation window]=>[Parameter]=>[Module Information]=>Module model name=[Module Parameter]=>[Basic
setting]=[Range switching function]

3.5 System Configuration

The system configuration using the multiple input module is as follows.
« System configuration example

)

@) @) @) ©)

4) ®) (6) ()

1) FX5 CPU module
2) Multiple input module (FX5-8AD)

3) Analog device connection cable

5) Voltage input

(
(
(
(4) Current input
(
(6) Resistance temperature detector input
(

7) Thermocouple input

3 FX5-8AD
3.5 System Configuration 395



3.6 Wiring

This section explains the multiple input module wiring.

Spring clamp terminal block

Suitable wiring

The wires to connect the spring clamp terminal block are described below.

No. of wire per terminal Wire size

Single wire, strand wire Ferrule with insulation sleeve
Single wiring AWG24 to 16 AWG23 to 19

(0.2 to 1.5 mm?) (0.25 to 0.75 mm?)

Wire end treatment

When not using a ferrule, strip the cable about 10 mm from the tip and connect it as a strand wire so that the wires do not
separate. When using a ferrule, strip the cable about 10 mm from the tip to connect a wire ferrule at the striped area. Failure
to do so may result in electric shock or short circuit between adjacent terminals because of the conductive part. If the wire strip
length is too short, it may result in the poor contact to the spring clamp terminal part.

Depending on the thickness of the sheath, it may be difficult to insert into the insulation sleeve, so select the wires by referring
to the appearance diagram.

Strand wire/single wire Ferrule with insulation sleeve

Insulation sleeve Contact area
(Crimp area)
10 mm N %

i L7110 mm

2t02.8 mm 16 to 18 mm

The following table shows wire ferrules and tools for wire ferrules compatible with the terminal block. Use of items other than
these may result in not being able to remove the wire ferrule, so carefully check that the wire ferrule can be unplugged.
<Reference product>

Manufacturer Model Wire size Crimp tool
PHOENIX-CONTACT GmbH & Co. | Al 0.5-10 WH 0.5 mm? CRIMPFOX 6
KG Al 0.75-10 GY 0.75 mm2

A1.0-10 1.0 mm?

A1.5-10 1.5 mm?
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Removing and installing the terminal block

The following shows how to remove and install the terminal block.

HLever position to lock and release
A 3-step stopper is attached to prevent the lever from rotating, facilitating installation and removal of the terminal block.

When removing or installing the terminal block, move the lever to the corresponding position.

HLever position to release

The figure left shows the lever position when the terminal block has been completely removed
from the module.

Rotate the lever from the lock position to the release position, and lift the terminal block from
the module.

Lever position to
release

HLever position to lock

The figure left shows the lever position when the terminal block is completely engaged with the
module.

Check that the lever is at the lock position, and pull the terminal block slightly to check that the
module and terminal block are completely engaged.

Lever position to
lock

HERemoval procedure
Rotate the lever to the release position, and remove the terminal block from the module.

Hinstallation procedure
Move the lever to the release position, and insert the terminal block. When the terminal block is inserted sufficiently, the lever
latch engages with the module and the terminal block is engaged with the module.

Point/@

After inserting the terminal block, check that the lever is at the lock position.

Precautions

When installing the terminal block, check that the lever is in the release position. If installation is performed while the lever is
in the lock position, it may cause damage to the lever.
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Connection and disconnection of the cable

EConnection of the cable

Fully insert a cable whose end has been properly processed into the wire insertion opening.

If the cable cannot be inserted with this procedure, fully insert the cable while pushing the open/close button with a flathead
screwdriver having a tip width of 2.0 to 2.5 mm. After fully inserting the cable, remove the screwdriver.

Open/close button

Wire insertion opening

<Reference>
Manufacturer Model
PHOENIX-CONTACT GmbH & Co. KG $Z7S 0.4 x 2.5 VDE
Precautions

Pull the cable or bar solderless terminal slightly to check that the cable is securely clamped.

EDisconnection of the cable
While pushing the open/close button with a flathead screwdriver having a tip width of 2.0 to 2.5 mm, disconnect the cable.
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Terminal arrangement

CH1

CH2

CH3

CH4

CH5

CH6

CH7

CH8

A/TC+
| B/ITC-
A/TC+
| B/ITC-
A/TC+
| B/ITC-
A/TC+
| B/ITC-
FA/TC+
| B/ITC-
FA/TC+
| B/ITC-
FA/TC+
| B/ITC-
CA/TC+

| B/TC-

PP 0====0==0===0=9=9=

b/VI+
COM
b/VI+
COM
b/VI+
COM
b/VI+
COM
b/VI+
COM
b/VI+
COM
b/VI+
COM
b/VI+
COM

Terminal name

Description

CH1 A/TC+ CH1 Resistance temperature detector input/thermocouple input
B/TC-
b/VI+ CH1 Voltage/current input/resistance temperature detector input
COM CH1 Voltage/current input

CH2 A/TC+ CH2 Resistance temperature detector input/thermocouple input
B/TC-
b/VI+ CH2 Voltage/current input/resistance temperature detector input
COM CH2 Voltage/current input

CH3 A/TC+ CH3 Resistance temperature detector input/thermocouple input
B/TC-
b/VI+ CH3 Voltage/current input/resistance temperature detector input
COM CH3 Voltage/current input

CH4 A/TC+ CH4 Resistance temperature detector input/thermocouple input
B/TC-
b/VI+ CH4 Voltage/current input/resistance temperature detector input
COM CH4 Voltage/current input

CH5 A/TC+ CH5 Resistance temperature detector input/thermocouple input
B/TC-
b/VI+ CHS5 Voltage/current input/resistance temperature detector input
COM CHS5 Voltage/current input

CH6 A/TC+ CH6 Resistance temperature detector input/thermocouple input
B/TC-
b/VI+ CH6 Voltage/current input/resistance temperature detector input
COM CH6 Voltage/current input

CH7 A/TC+ CH7 Resistance temperature detector input/thermocouple input
B/TC-
b/VI+ CH7 Voltage/current input/resistance temperature detector input
COM CH7 Voltage/current input

CH8 A/TC+ CH8 Resistance temperature detector input/thermocouple input
B/TC-
b/VI+ CHB8 Voltage/current input/resistance temperature detector input
COM CH8 Voltage/current input
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Power supply wiring

Power connector layout

[e} I (Green)
(¢] —  (Black)
o +  (Red)

Power supply wiring

(1)Red
(2)Black
(3)Green

Multiple input
module

(1) (2 )

24V DC

Grounding
= (Ground resistance: 100 Q or less.)

Grounding

Perform the following.

» Perform class D grounding (Grounding resistance: 100 Q or less).

» Ground the programmable controller independently when possible.

« If the programmable controller cannot be grounded independently, perform the "Shared grounding" shown below.

Other Other Other
PI:\C equipment PI:\C equipment P,I:C equipment
Independent grounding Shared grounding Common grounding
(Best condition) (Good condition) (Not allowed)

« Bring the grounding point close to the PLC as much as possible so that the ground cable can be shortened.

Wiring precautions

Wiring precautions are indicated below.

» Use separate cables for the external I/O signals of the AC control circuit and the multiple input module so that they are not
affected by surge or induction on the AC side.

» Do not approach or bundle with the main circuit line, high voltage line, and load line from other than the PLC. Keep it far
from circuits including high frequency such as high voltage line and inverter load main circuit. It becomes susceptible to
noise, surge, and induction.

*» Provide a single-point ground for the shield wire and the shielded cable at the PLC side. However, depending on the
external noise situation, it may be better to ground on the external side.
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External wiring example

The followings show the examples of external wiring.

Voltage input, and current input

[
24V DC Multiple input module
i + ultiple inpu u
T -
L— L
Grounding =
(Grounding resistance: 100 Q or less)
________________ cHO
P Vi+
COM
Shielded wire _L |

For O in CHO, the CH number is entered.
Precautions
Use a two-conductor shielded twisted pair cable for analog input lines and carry out the wiring while separating them from

other power lines and lines susceptible to induction.

Thermocouple

Refer to ==~ Page 336 Thermocouple input specifications for the thermocouples that can be used with multiple input module.

[
24V DC Multiple input module
A + ultiple inpu ul
T

Grounding =
(Grounding resistance: 100 Q or less) cy

Compensating conductor j:-
(shielded wire)

For O in CHO, the CH number is entered.
Precautions

When using thermocouple input, use the prescribed compensation lead wire.
Use insulated thermocouple types.

Case of RTD

Refer to [~ Page 336 Resistance temperature detector (RTD) input specifications for the resistance temperature detector
that can be used with multiple input module.

I
24V DC Multiple input module
Ol + pieine
T —
L=
Grounding =
(Grounding resistance: 100 Q or less) cHO
—:I—T : 7 A
1 e
hg i Iu b
Shielded wire | T

For O in CHO, the CH number is entered.
Precautions

When using the resistance temperature detector, carry out the wiring with a wire with low lead wire resistance and no
resistance difference between the lead wires.
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3.7 Parameter Setting

Set the parameters of each channel.
Setting parameters here eliminates the need to program them.

Pointp

When adding a new multiple input module, if selecting the module whose module model name has "(FX2N)"
at the end, it can be used as FX2N allocation mode.

* FX5-8AD: Normal mode

* FX5-8AD(FX2N): FX2N allocation mode

This section describes the case in a normal mode.

Basic setting

Setting procedure

1. Open "Basic setting" of GX Works3.

O [Navigation window] = [Parameter] = [Module information] = Target module = [Module Parameter] = [Basic setting]

1[UL]:FX5-8AD Module Parameter
|Ianrt the Setting tem to Search | @
H; Bz CH1 CH2 CH3 CH4 CHS5
- - The input range of the analog input can be set for each channel and the inp
B 0: Conversion dis 0: Conversion dis 0: Conversion dis 0: Conversion dis 0: Convers
{f}y Range switching function R R . I
{J Centigrade,Fahrenheit display setting function : : . . 0: Ce dis 0: C dis 0: Co dis 0: Co dis 0: Convers
m Operation mode setting function ‘.. Setting Input typeirange (Offsetigain setting) Factory default s« Factory default 2« Factory default s« Factory default 1 Factory del
E Conversion method |-} Centigrade/Fahrenheit display setting function Select the dizplay method of the digital output value (Centigrade/Fahrenheit
i -
plication setting b ntigre ahrenheit display setting higr higr higr higr figr
Pppl Centigrade/Fahrenheit displ Ci [Tl G ICl G Icl G [Cl G
(-ifly Refresh settings [ Operation mode setfing function Thethree operation modes, "Normal mode® to execute the normal convers
- Operation mode setting Mormal mode
Number of conversion enable channels 0
= Conversion method Setthe conversion control method.
o Lwerage processing setting ing proces: ing proces: ing proces: proces! p
- Time average/Count average/Moving average sefting 0 0 0 0 0
e
] ] r
The input range of the analog input can be set for each channel and the input conversion attribute can be changed. -
e List | Find Resut Check l I Restore the Default Settings

2. Double-click the item to be changed to enter the setting value.

* Item where a value is selected from the pull-down

Click [¥] button of the item to be set, and from the pull-down list that appears, select the value.
* Item where a value is entered into the text box

Double-click the item to be set to enter the numeric value.
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Application setting

Setting procedure
1. Open "Application setting" of GX Works3.

O [Navigation window] = [Parameter] = [Module information] = Target module = [Module Parameter] = [Application
setting]

1[ULJ:FX5-8AD Module Parameter E

Setting Item List Setting ltem
|Ianrt the Setting tem to Search | @
BE % ltem CH1 CH2 CH3 CH4 CH5 =«
B ot £ Sealimg function Ci the setting for ng 7
- :
: o ) e ing sable setting isable isable isable isable isable  |_
% $:If;|n:95 g Scaling enableldisable sett Disabl Disabl Disabl Disabl Disable |,
m Scaling function o Scaling upper limit value 0 0 0 0 0
B Shit function " Scaling lower limit value 0 0 0 0 0
{fy Digitalclip function Bl Shift function G th ing for i Ly i
{fy Waming output function (Process alarm) ‘o Conversion value shift 0 0 0 0 0
1y Waming output function (Rate alam) = Digitalclip function Configure the setting for the digital clipping function at the conversion.
i i ‘. Digitalelip sable setting isable isable isable isable isable
iy Input signial emor detection function Digitalclip enable/disabl Disabl Disabl Disabl Disabl Disabl
& :Jiscannedlicn de;edicr.] fu?dim.'l L | - s (Pr — Setanalertat the -
H % &Dmi:g?fngi:’: etection funclion/disconnect - wlarning output setting (Process alarm) Disable Disable Disable Disable Disable
iy F{efresﬂgseimgs Process alarm upper upper limit value 0 0 0 0 0
- Process alarm upper lower limit value 0 0 0 0 0 it
- | n PR P W n n n | n n -
Configure the setting for the scaling at the conversion s
4 T [
e List |F|nd ‘ Check l I Restare the Default Settings

2. Double-click the item to be changed to enter the setting value.

* Item where a value is selected from the pull-down

Click [¥] button of the item to be set, and from the pull-down list that appears, select the value.
* Item where a value is entered into the text box

Double-click the item to be set to enter the numeric value.
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Refresh setting

Setting procedure

Set the buffer memory area of a multiple input module to be refreshed automatically.
This refresh setting eliminates the need for reading/writing data by programming.

1. Starta module parameter.

O [Navigation window] = [Parameter] = [Module Information] => Target module = [Module Parameter] = [Refresh setting]

| ULpEXS8AD Module Parameter g

Setting Item List Setting ltem
" Number of transfers to intelligent function m
|Ianrt the Setting tem to Search | @ Texget |Device v| gt
Number of transfers to CPU
H; Bz ltem CH1 CH2 CH3 CH4 CHE  »
F
B - a tthe i
:% pomliostion stting (1 Transfer tothe intelligent function module.  Transfer the buffer memary data ko the specificd device.
E@ Refresh settings o lmeliEa
iy Refresh at the set timing. - Leveldata 1
i~ Refresh Timing - Level data 2
iy Refresh Timing (1/0) - Level data3
Level data 4
. Level data5
. Level data
o leveldstaT
- Level data &
- Level data 9 il
] — - m | 3

e List |Find Check l I Restare the Default Settings
em Result

2. Double-click the item to be set to enter the device of refresh destination.

3 FX5-8AD
404 3.7 Parameter Setting



3.8 Offset/Gain Setting

Using the user range setting requires setting the offset and gain values.

The offset/gain setting can be performed by the following two methods.
+ Settings from the module tool of GX Works3
* Setting from the program

Setting example when the input type is voltage

An example of offset/gain setting is shown below.

Input conversion characteristics

[Ex]

When CH1 is set to 0V, offset is set to 0, and when set to 5V, gain is set to 32000

----- -10to +10V
— Offset/gain setting

+32000 —~

o"’
Digital
output value 0 -
“"
-32000 .
-10 -5 0 +5 +10

Analog input voltage (V)

User range Digital output value | Resolution Remarks

-5to+5V -32000 to +32000 156.25 nVv (Gain value - Offset value) =5V
As the result of (Gain value - Offset value) is not < 4 V, the calculated
resolution is applied.

Module parameters

The module parameters used for CH1 are as follows. Parameters other than the following are defaults.

Item Set conditions
Input type Voltage

Input range -10Vto+10V
Setting Input type/range (Offset/gain setting) User range setting
Operation mode setting Normal mode
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Settings from the module tool of GX Works3

The following shows the procedure for setting the offset and gain from the module tool of GX Works3. (For CH1)

ESetting procedure
O [Tool] = [Module Tool List]
Module Tool List

Start the selected module tool.

1. n "Multiple Input", select "Offset/gain setting" and click
the [OK] button.

Module Series Selection

iQ-F Series -

= Analog Adapter
Analeg input - Offset/gain setting
Temperature input - Offset/gain setting
Analog output - Offset/gain setting

= Temperature Control
Temperature trace

2 Multiple Input

= Pulse 1/0 and Positioning
Positioning monitor
Positioning test

2. Selectthe target module for the offset/gain setting, and
s i click the [OK] button.

Module Selection

[1u1Fxs-aa0 -

oK Cancel

3. Click the [Yes] button.

MELSOFT GX Works3 | 2= |
o Do you want to switch over from normal setting mode to offset/gain

/ l} setting mode?
Caution:
-Please specify a type of input range for active use in input type range
setting.
-Only when you set user range to input type range setting(offset/gain
setting),it is subject to offset/gain setting target channel,
-Conversion will be cancelled when switching over to offset/gain
setting mode.
-In case of error occurrence at the target module, the error will be
cleared when switching over offset/gain setting mode.

Yes ] [ Neo ]
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4.

Offset/Gain Setting =
Setcfsetiain stings

obiec Modde iEREEAD Erorcode =

ik e g type on the offetgain seing of weer g tht & Tty sored
Tt Type T Rarge
on Votage -
cn G
on =
o =
os =
o =
o =
o8 Qe
OffetGain Setting

& ssecion IpaRange Tampestre e [ — Obscsuns GenTempraus o suns
Flouw owsv
Flose) owsv

st samng o saring

1 you want 1o end the ofset.gain seting pleas pess th chse buon.
B presing the chse button o ragte t the ot
ot an ofset gain sering, the channel doss ot paforn the updae of the ofset-gan setig.

ol tpes that ar ot camed

Mark the checkbox of the channel (CH1) where offset
and gain values are to be set.

Point/©

Set the input type (other than conversion disable) to be used in "Input type/Range setting" and "Setting Input
type/range (Offset/gain setting)" to the user range setting in advance.

5.

Offset/Gain Setting

St ofsetgain ssungs.

Object Module: 1[U1:FXS-8AD Eror Code -
Tnput type / range type on the offset-gain setting of user range that is cumently stored.

cen s
o Vo
oa =
o =
o =
os =
o o
. =
oe =

Offeet/Gain Setting
P cen e — G s o e
Flauw E o
Flass) o
[ s e
e
R
B ey S
6.
MELSOFT GX Works3 E3

Executes the offset settings.
Please press the Yes button after setting the voltage/current/temprature
to the target channel.

1N

Yes ] [ No J
7.
Offset/Gain Setting =
Secfntinseoe.
Ot Modie Wise#o o cae =

g 92  range 9 an he ofseigein setingof e range ek s sy sired.

I Type I Range
o Vohage =
oz Gt
o Currnt
o Currnt
a5 Current
o Current
a7 Current
o Ot
Offet/Gain Settng
h Sslacion I Range Tempraturs U Ofe Temparsre O stars Gan Tampersnre Gon St
) owsv Changed
[Flose) owsv

e Semng Gansamng

1 you want 1o end the ofset.gain seting pleas pess th chse buon.
B presing the chse button o ragte t the ot
ot an ofset gain sering, the channel doss ot paforn the updae of the ofset-gan setig.

ol tpes that ar ot camed

Select voltage or current and click the [Offset Setting]
button.

Input the offset value voltage "0 V" to the terminal of the
target channel (CH1) and click the [Yes] button.

Check that "Offset Status" has changed to "Changed",
and click the [Gain Setting] button.
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8. Input the Gain value voltage "5 V" to the terminal of the
MELSOFT GX Werks2 = target channel (CH1) and click the [Yes] button.

Executes the gain settings.
i l_l Please press the Yes button after setting the voltage/current/temprature
to the target channel.

Yes ] [ Mo J
9. Check that "Gain Status" has changed to "Changed",
Offset/Gain Setting ==
- and click the [Close] button.
Object Module: 1[U1lFXS-8AD Ermor Code. —
AT e e
B e —
e
[ ose) oy
B i o o B b e i o e o=
10. Click the [Yes] button.
MELSOFT GX Works2 =

Do you want to register the offset/gain setting and exit?
i l_l The mode will be switched over to normal mode from offset/gain
setting mode after ending.

- Click Yes to exit registration.
- Click No to exit without registration.

Caution

- The offset/gain setting is not active until the registration is executed.
- The registration cannot be executed in case of error occurrence at the
target module.

- The mode will not be switched over to normal mode when the
offset/gain mode is selected in the drive mode setting.

| vs || nNe |[ cancel |

Point

When the input type is "current", "voltage", please set the value so that offset value < gain value.
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Setting from the program

The procedure for offset/gain setting from a program is shown below.

ESetting procedure

| Mode transition ‘

{
| Set offset/gain value ‘
{

| Save offset/gain value settings ‘
{
| Mode transition ‘

End

ESTEP 1 Mode transition

Transition from normal mode to offset/gain setting mode.

1. Set"4144H" to 'Mode switching setting' (Un\G296) and "4658H" to 'Mode switching setting' (Un\G297).
2. Turnon 'Operating condition setting request' (Un\G70, b9).

3. Confirm that the 'Operating condition setting completed flag' (Un\G69, b9) is OFF and turn off ‘Operating condition
setting request’ (Un\G70, b9).
When the transition to the offset/gain setting mode is completed, the RUN LED flashes.

ESTEP 2 Set offset/gain value
Set the voltage or current input to the pin as an offset/gain value.
« Offset setting

1. Input the offset value voltage "0 V" to the CH1 terminal.

2. Set'CH1 offset/gain setting mode (offset specification)' (Un\G4132) to set channel (1), and set 'CH1 offset/gain setting
mode (gain specification)' (Un\G4133) to invalid (0).

3. Turn on 'Channel change request' (Un\G70, b11).

4. Confirm that 'Channel change completed flag' (Un\G69, b11) is ON, and turn off 'Channel change request' (Un\G70, b11).
» Gain setting

5. Input the gain value voltage "5 V" to the CH1 terminal.

6. Set'CH1 offset/gain setting mode (offset specification)' (Un\G4132) to invalid (0), and set 'CH1 offset/gain setting mode
(gain specification)' (Un\G4133) to set channel (1).

7. Turn on'Channel change request' (Un\G70, b11).
8. Confirm that 'Channel change completed flag' (Un\G69, b11) is ON, and turn off 'Channel change request' (Un\G70, b11).

9. Set'CH1 offset/gain setting mode (offset specification)' (Un\G4132) to invalid (0), and set 'CH1 offset/gain setting mode
(gain specification)' (Un\G4133) to invalid (0).
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ESTEP 3 Save offset/gain value settings

Save the set offset/gain values in the flash memory of the module.
1. Turnon'User range write request' (Un\G70, b10).

2. Check that 'Offset/gain setting mode status flag' (Un\G69, b10) is off and turn off 'User range write request' (Un\G70,
b10).

Point

When the input type is "current", "voltage", please set the value so that offset value < gain value.

ESTEP 4 Mode transition

Shift from offset/gain setting mode to normal mode.
1. Set"4658H" to 'Mode switching setting' (Un\G296) and "4144H" to 'Mode switching setting' (Un\G297).
2. Turnon 'Operating condition setting request’ (Un\G70, b9).

3. Confirm that the 'Operating condition setting completed flag' (Un\G69, b9) is OFF and turn off 'Operating condition
setting request’' (Un\G70, b9).
When the transition to the normal mode is completed, the RUN LED lights.

Setting example when the input type is thermocouple

An example of offset/gain setting is shown below.

Temperature input conversion characteristics

[Ex]

When CH1 is set to 0°C, offset is set to 0, and when set to 100°C, gain is set to 1000

K thermocouple measurement temperature range
-200°C 0°C +100°C +1200°C
Lo wes | | | | 0]
<>

Actual temperature range

Module parameters

The module parameters used for CH1 are as follows. Parameters other than the following are defaults.

Item Set conditions
Input type Thermocouple
Input range K

Setting Input type/range (Offset/gain setting) User range setting
Operation mode setting Normal mode

3 FX5-8AD
41 0 3.8 Offset/Gain Setting



Settings from the module tool of GX Works3

The following shows the procedure for setting the offset and gain from the module tool of GX Works3. (For CH1)

ESetting procedure

O [Tool] = [Module Tool List]
1. Select "Multiple Input” = "Offset/gain setting", and click

[OK] button.

Module Tool List

Start the selected module tool.
Module Series Selection

iQ-F Series -

= Analog Adapter
Analeg input - Offset/gain setting
Temperature input - Offset/gain setting
Analog output - Offset/gain setting

= Temperature Control
Temperature trace

2 Multiple Input

= Pulse 1/0 and Positioning
Positioning monitor
Positioning test

2. Selectthe target module for the offset/gain setting, and

Module Selection(Offset/Gain Setting) (w22 click [OK] button.
Module Selection
[1u1Fxs-aa0 -
OK Cancel
3. Click [Yes] button.
MELSOFT GX Warks3 2

Do you want to switch over from normal setting mode to offset/gain
setting mode?

Caution:

-Please specify a type of input range for active use in input type range
setting.

-Only when you set user range to input type range setting(offset/gain
setting),it is subject to offset/gain setting target channel.

-Conversion will be cancelled when switching over to offset/gain
setting mode.

-In case of error occurrence at the target module, the error will be
cleared when switching over offset/gain setting mode.

Yes ] [ Mo ]
4. Mark the checkbox of the channel (CH1) where offset
Offset/Gain Setting i
— and gain values are to be set.
F—— T S
SV S ———— , . " A .
) e — 5. Write the temperature setting value "0.0" corresponding
= = to the offset value to "Offset setting value".
e
P o o  ceo e crs
S = =
— —
REREEEETERERRIT T o o
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1N

Executes the gain settings.

Offset/Gain Sefting
semigan s
e vosie swinsen [, =
P P S P ——
e Ton -
o Voase
- o
o ot
o e
os o
as ot
- ot
oe o
Offt/canSatiog
i Seion ot [ Tampanesunk G OfmSm  GonTewms  Gnsaws
Fouw KToamnri e C—
Fose) Ko o
G s
ooz
o
e i 2000012800
e S o vy o e hps okt ok P ST SR
P S ——
e
Do o e o s i o o 1ot of o 3 i,
MELSOFT GX Works3 23
Executes the offset settings.
FE I_L Please press the Yes button after setting the voltage/current/temprature
to the target channel.
Yes ] [ Mo J
Offset/Gain Setting
Prt—
Object Moduie: 1[U1}RG-8AD Eror Gode. =
[ S ——————
woen vpaars
o Vooe -
o2 ot
oa o
ou o
os e
os ot
on G
oe o
Ofit/canSutiog
S - Tempanes Une fTematss  Ofwsaa  GeTeess  Ginsa
9 0u) K Toamcasi a w i (104
Fose) e o
G s nseans
st wrpnas e
ey ot
i i e a i v 1 e vabe <o e e o o s 21
= ?..umm).w.mma"». ki h vty of the hohs ekt In e s f Fias S3SORALSS 08
P S ———
e T
D e o 2 o s, ol e ok o th s of Gt e s
MELSOFT GX Works3 23

Please press the Yes button after setting the voltage/current/temprature

to the target channel.

Yes

J |

No
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6. Click [Offset Setting] button.

7. Input the offset value temperature "0°C" to the terminal
of the target channel (CH1) and click the [Yes] button.

8. Check that "Offset Status" has changed to "Changed".
9. Write the temperature setting value "100.0"

corresponding to the gain value to "Gain setting value".

10. Click [Gain Setting] button.

11. Input the gain value temperature "100°C" to the terminal
of the target channel (CH1) and click the [Yes] button.



12. Check that "Gain Status” has changed to "Changed",

Offset/Gain Setting
— and click [Close] button.
F— s e =
R
. —
@ =
2 =
- —
= =
= =
= =
- —
= =
g
e e
™ e = = o ] =
e — =
— —
E——
—
e
e
s el
B oo

I ypes tht ae o caried ot an

13. Click [Yes] button.

MELSOFT GX Works3 (3]

. Do you want to register the offset/gain setting and exit?
;l_s The mode will be switched over to normal mode from offset/gain
setting mode after ending.

- Click Yes to exit registration.
- Click No to exit without registration.

Caution

- The offset/gain setting is not active until the registration is executed.
- The registration cannot be executed in case of error occurrence at the
target module.

- The mode will not be switched over to normal mode when the
offset/gain mode is selected in the drive mode setting.

ves || nNe ][ concel |

Point}3
When the input type is "resistance temperature detector" or "thermocouple”, offset value - gain value > 0.1°C

Precautions
If a broken wire is detected while setting the offset and gain, the offset and gain channel change error (error code: 1EBOH)
will occur. The channel where the error occurred will remain unadjusted, so set the offset and gain again after repairing the

broken wire.
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Setting from the program

The procedure for offset/gain setting from a program is shown below.

ESetting procedure

| Mode transition ‘

'
| Set offset/gain value ‘
'

| Save offset/gain value settings ‘
{
| Mode transition ‘

End

ESTEP 1 Mode transition

Transition from normal mode to offset/gain setting mode.

1. Set"4144H" to 'Mode switching setting' (Un\G296) and "4658H" to 'Mode switching setting' (Un\G297).
2. Turnon 'Operating condition setting request' (Un\G70, b9).

3. Confirm that the 'Operating condition setting completed flag' (Un\G69, b9) is OFF and turn off 'Operating condition
setting request’' (Un\G70, b9).
When the transition to the offset/gain setting mode is completed, the RUN LED flashes.

ESTEP 2 Set offset/gain value
Set the temperatures input to the terminals as the offset and gain values.
« Offset setting

1. Input the offset value temperature "0°C" to the CH1 terminal.

2. Set'CH1 offset/gain setting mode (offset specification)' (Un\G4132) to set channel (1), and set 'CH1 offset/gain setting
mode (gain specification)' (Un\G4133) to invalid (0).

3. Set"0" for the 'CH1 offset setting value' (Un\G562).
4. Turn on'Channel change request' (Un\G70, b11).
5.

Confirm that 'Channel change completed flag' (Un\G69, b11) is ON, and turn off '‘Channel change request' (Un\G70, b11).
» Gain setting

6. Input the gain value temperature "100°C" to the CH1 terminal.

7. Set'CH1 offset/gain setting mode (offset specification)' (Un\G4132) to invalid (0), and set 'CH1 offset/gain setting mode
(gain specification)' (Un\G4133) to set channel (1).

8. Sset"1000" to 'CH1 gain setting value' (Un\G564).
9. Turn on 'Channel change request' (Un\G70, b11).
10. confirm that 'Channel change completed flag' (Un\G69, b11) is ON, and turn off 'Channel change request' (Un\G70, b11).

71. Set'CH1 offset/gain setting mode (offset specification)' (Un\G4132) to invalid (0), and set 'CH1 offset/gain setting mode
(gain specification)' (Un\G4133) to invalid (0).
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ESTEP 3 Save offset/gain value settings

Save the set offset/gain values in the flash memory of the module.
1. Turnon'User range write request' (Un\G70, b10).
2. Check that 'Offset/gain setting mode status flag' (Un\G69, b10) is off and turn off 'User range write request' (Un\G70,

b10).
Point}S
When the input type is "resistance temperature detector" or "thermocouple”, offset value - gain value > 0.1°C
ESTEP 4 Mode transition

Shift from offset/gain setting mode to normal mode.
1. Set"4658H" to 'Mode switching setting' (Un\G296) and "4144H" to 'Mode switching setting' (Un\G297).
2. Turnon 'Operating condition setting request’ (Un\G70, b9).

3. Confirm that the 'Operating condition setting completed flag' (Un\G69, b9) is OFF and turn off 'Operating condition
setting request’' (Un\G70, b9).
When the transition to the normal mode is completed, the RUN LED lights.

3.9 Programming

This section describes the programming procedure and the basic program of a multiple input module.

Programming procedure

Take the following steps to create a program for running a multiple input module:

1. Set parameters.

2. Createa program.

System configuration example

ESystem configuration
2)

j N ~— T,

(1) CPU module (FX5U CPU module)
(2) Multiple input module (FX5-8AD)

3 FX5-8AD

3.9 Programming 41 5



HEParameter settings
Perform an initial setting in the module parameter of GX Works3. The refresh settings do not need to be changed here.

+ Basic setting
Configure the basic setting as shown below.

tting [tem List

Input the Setting tem to S| @

o Item CH1 CH2 CH3 CHa CH5 CHB CH7 CHB
o Bx
5= B =] Rai i miww.ﬂ'm H h for h h: J d the 1 o e [ ——— H
@@“ “’"”;ﬂ . Input type 4- Thzmm].ple 0 Conversion dic 1 Current 0 Conversion dis 3 RTD 0 Conversion dis 2 Voltage 0: Conversion dis:
Input range 0: Conversion dis 04 to 20m& 0: Conversion dis 0:Pt100(-200 to 8 0: Conversion dis 2-10Vto 10v  0: Conversion disz

8 Poplication setting

% Centigrade./Fahrer|
i) Operation mode se|
% Conversion method

= Centigrade/Fahrenheit display seifing funcion
- Centigrade/Fahrenheit display setting

= Operation mode setfing funclion
- QOperation mode setting

=l Conversion method
- Dwerage processing setting

« Time average/Count average/Moving average setting __Sﬂhrrm

Famrydahjtsn_ Famrydahjtsn_ meth'fa.ltsn_ meryrhfaljtsn_
Select the display method of the digital output value (Centigrade/Fahrenheit display) when the input type is set to RTD or thermocouple.
Fabrerheit (7] [CERERICIN k=BTl CSp=RITIl Ceortiarads [ _

The three operation modes. "Normal mode™
Normal mode

CEN
Setthe conversion control method.

Sampling proces: Sampling proces: Count average  Sampling proces: Moving average Sampling proces: Sampling proces: Sampling process

L

Setting Input typeirange (Offset/gain setting)

Number of conversion enable channels

The input range of the analog input can be set for each channel and the input conversion attribute can be changed. -

 Application setting
Configure the application setting as shown below.

tting Item List

Input the Setting tem to Search @

o Bx [ Item | CH1 | cHz ] cH ] cH ] cHs ] ce | cHr ] CHg ]
P— (=] Co th H i H
% ;'::m:gmng Scaling enable/disable sefting Disable Disable Disable Disable Disable Disable Enable Disable
; i Scaling upperlimit value O O O O ] o000 L
| @ Shitiuncion Scaling lawer limit valus ______ 10000 o
i Digtalclip function E Shift function the shift
'aming output function B ion value s
W fu (G Conversion value shift 0 0 0 0 0 0 2000 0
iy Waming output function (F| | || Digitalelip function Ci th i digital clipping function at the conversion.
{5 Input signal emor detection| | || Digitalclip ensbleldisable sefting Disable Disable Disable Disable Disable Disable Enable Disable
@ Disconnection detectionful | ||| i Set an alert at the conversion.
\warning output setting (Process alarm)] lisable lisable Enzble lisable lisable lisable lisable isable
B Input signal emor detection| It alarm) Disabl Disabl Disabl Disabl Disabl Disabl Disabl.

l

{8 Logging function
1B Refresh settings

[ 3

em List | Find Resut |

Process alarm upper upper limit value
Process alarm upper lower limit value
Process alarm lower upper limit value
Process alarm lower lower limit value

= 3 alarm)
\wfarning output setting (Rate alarm)
Rate alarm change rate selection
Rate alarm detection cycle setting
Rate alarm upper limit value 250%

- Rate alarm lower limit value -50%

= Input signal error detection function Ci the input signal

Input signal error detection sefting Disable Disable Upper limit detec: Disable Disable Upperflower limit Disable

input sgnel o detection ower it stingvalve 50% 7| 50% 1 B0% (0% (50% 0% 1 e
ol e doctonvopr s e 80% L [SO% {200%  BU% 0% [S0% 20
- Disconnection detection function dete: e i
Disconnection detection function enable/disable settil Enable Enable Enable Enable Enable Enable
Conversion setting for disconnection detection Value immediatel Down Scale Down Scale Down Scale  [DewnSealel| Down Scale Down Scale Down Scale

| Comrsn sty e sucocin oo O 0@ oo @
E] Input signal error finput signal
Input signal errer/disconnection detection auto-clear Dls&le

-/ Logging funchon C

- Logging enble/disable setting

Logging data setting

Logging cycle setting value
Logging cycle unit setting
Level trigger condition seffing
Logging peints after trigger
Trigger data

Trigger setting value

Disable

Enable

Configure the setting for the scaling at the conversion i

me | [ e
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Program example

HLabel settings

Classification Device Description Device

Module label FX5_8AD_1.bConversionCompletedFlag_D Conversion completed flag U1\G69, b14
FX5_8AD_1.bModuleREADY_D Module READY U1\G69, b0
FX5_8AD_1.bOperatingConditionSettingCompletedFlag_D Operating condition setting completed flag UN\G69, b9
FX5_8AD_1.stnMonitor_D[0].wDigitalOutputValue_D Digital output value U1\G400
FX5_8AD_1.stnMonitor_D[2].wDigitalOutputValue_D Digital output value U1N\G800
FX5_8AD_1.stnMonitor_D[4].wDigitalOutputValue_D Digital output value U1\G1200
FX5_8AD_1.stnMonitor_D[6].wDigitalOutputValue_D Digital output value U1\G1600
FX5_8AD_1.uConversionCompletedFlag_D.0 Conversion completed flag U1\G42, b0
FX5_8AD_1.uConversionCompletedFlag_D.2 Conversion completed flag U1\G42, b2
FX5_8AD_1.uConversionCompletedFlag_D.4 Conversion completed flag U1\G42, b4
FX5_8AD_1.uConversionCompletedFlag_D.6 Conversion completed flag U1\G42, b6

FX5_8AD_1.stnControl_D[4].uMaxResetReq_D.0

Maximum value reset completed flag

UN\G1273, b0

FX5_8AD_1.stnControl_D[4].uMinResetReq_D.0

Minimum value reset completed flag

U1\G1274, b0

FX5_8AD_1.stnMonitor_D[4].uMaxResetCmpFlg_D.0

Maximum value reset completed flag

U1\G1222, b0

FX5_8AD_1.stnMonitor_D[4].uMinResetCmpFlg_D.0

Minimum value reset completed flag

U1\G1223, b0

FX5_8AD_1.stnMonitor_D[4].wMaxValue_D Maximum value U1\G1204
FX5_8AD_1.stnMonitor_D[4].wMinValue_D Minimum value UN1\G1206
FX5_8AD_1.uWarningOutputFlagProcessAlarmLowerLimit_D.2 Warning output flag (Process alarm lower limit) | U1\G37, b2
FX5_8AD_1.uWarningOutputFlagProcessAlarmUpperLimit_D.2 Warning output flag (Process alarm upper limit) | U1\G36, b2
FX5_8AD_1.uWarningOutputFlagRateAlarmLowerLimit_D.0 Warning output flag (Rate alarm lower limit) U1N\G39, b0
FX5_8AD_1.uWarningOutputFlagRateAlarmUpperLimit_D.0 Warning output flag (Rate alarm upper limit) U1\G38, b0
FX5_8AD_1.bErrorClearRequest_D Error clear request UN\G70, b15
FX5_8AD_1.blnputSignalErrorDetectionSignal_D Input signal error detection signal U1N\G69, b12
FX5_8AD_1.ulnputSignalErrorDetectionFlag_D.6 Input signal error detection flag U1\G40, b6
FX5_8AD_1.uLatestAlarmCode_D Latest alarm code U11\G2
FX5_8AD_1.uDisconnectionDetectionFlag_D.0 Disconnection detection flag U1\G41, b0
FX5_8AD_1.bErrorFlag_D Error flag U1N1\G69, b15
FX5_8AD_1.uLatestErrorCode_D Latest error code U1N\GO
Labels to be defined | Define global labels as shown below:
Label Name Data Type Class Assign (Device/Label)
1 [CHT DigOutValue [Word [Signed] .. |vAR_GLOBAL v |Di1
2 |CH3_DigOutValue Word [Signed] .. |VAR_GLOBAL ~ D1z
3 |CH5_DigOutValue Word [Signed] .. [vAR_GLOBAL ~|D13
4 |CH7_DigOutValue Word [Signed] .. |VAR_GLOBAL ~ D14
5 |CH5_DigMaxVal Word [Signed] .. |VAR_GLOBAL ~|D15
6 |CH5_DigMinVal Word [Signed] .. |VAR_GLOBAL ~ D16
7 |CH3_ProcAmUpLimit Bt .. |VAR_GLOBAL - |[Fo
8 |CH3_ProcAmLowLimit Bit .. |VAR_GLOBAL ~|F
§  [CH1_RateAmUpLimit Bit .. |VAR_GLOBAL ~|F2
10 [CH1_RateAimLowLimit Bit .. |VAR_GLOBAL v |F3
11 [CH7_InputSigEr Bit .. |VAR_GLOBAL - |F4
12 |DigitOutValSig Bit .. |VAR_GLOBAL = [x10
13 |CH1_Disconnection Bit ... |VAR_GLOBAL  |F5
14 |[MaxMinReadSig Bit .. |VAR_GLOBAL - [x11
15 | MaxMinResetSig Bit ... |VAR_GLOBAL - |X12
16 |UnitEnCode ‘Word [Unsigned]/Bit Sting [16-bit] .. |VAR_GLOBAL -
17 |UnitAlamCode Word [Unsigned]/Bit String [16-bit] ... |VAR_GLOBAL -
18 |EmSet Bit .. |VAR_GLOBAL v
19 |EmOutSig Bit .. |VAR_GLOBAL -
20 |UnitEnResetSig Bit .. |VAR_GLOBAL - |13
21 |InSigEmResetSig Bit .. |VAR_GLOBAL - |X14
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EProgram example
+ Digital output value readout processing

FX5 84D _1 bCorwer - FXS5 8AD_1 bOperating

FX58AD 1 blodule - ; FXS BAD 1 uCanversion
READY D mn@nmpD\etadF\ag, Onndlt;:g\?;&gmg@nmpl ComplotedFe D O

() *10 U1¥GED.0 UT¥GESE UT¥GED S U1¥GA2.0 MOV

| |t | |} T U1¥G400 D

F5_8AD 1 stnMonitor D CH1 DigQutialug

DigitOutvalSig
[0]wDigitalOutputValus D

FX5_ BAD 1 uConuersion
CompletedFlae D 2
U1¥GA2 2 MOV
it U1¥G800 Diz

F¥5_8AD 1 stiManitar D CHEDigOutvalue
[2] wDigitalOutputValus D

FX5.8AD 1 uConversion
GCormplatedFlse D 4
U1¥G424 MOV

|

FX5_8AD_1 strionitor D CHE DigOutialus
[4]wDigitalOutputialue D

¥ G1200 D13

FX5.8AD 1 uConversion

CompltedFle D & F3(5 84D 1 strivianitor D CHT DieOutValue

[6]wDigitalOutputValus D

UT¥G426 MOV
It UT¥G1600 D14
(156)
END:
* Maximum/minimum value readout/clear processing
35 880 1be P840 1bOper  FX5 BAD 1 stn FX5_BAD 1 stio
MadinRoadgie TBEAD_1bMo THOSELOY  stingConditionSst  Monitor D nitor D FHE B80T strhoniter D CHE Dighaval
MINREadiale  JleREADY D OTVETEIONSOM e CompletedFla [4]uMaxResetG [4]uMinResetCm (4] whdaxValue D
pletedFlag D
o] gl rpFle D pFle D0 MOV
X1 U1¥GEI0 UT¥GE9E U1¥GE9S UT¥GI2220  UT¥GI2230
S— It i} i} P ps U1¥GE1204 Dis
FX& _8AD_1 strbonitor D CHE Diehinval
[4] whdimislue D
MOV
U1¥G1206 D16
) ) FX5 BAD_1 stnControl D
MaxhinResetSiz [4] uhiaxResetReq DO
(79 i SET
S UT¥G1273.0
FX5 BAD_1 stnControl D
[4]uMirResetRen DO
SET
UT$G12740
FX5 84D _1stnGo FX5 BAD_1.stn
ntrol D Monitor D FX5_BAD_l.stnCantral D
[4)ubarResetRe | [4]uMaxReset [4]uM=xResstReq DO
RED] 900 CrnpFle 0.0 RST
UI¥G12790  UT¥GIZ220
I It UT¥GE1273.0
FXSBAD 1stnGo  FX5.BAD_1.stn
ntrol D Monitor D FX5 BAD_1 stniControl D
[4]luMinResetRe [4]uMinResetC [4]uMinResetReq DO
(165} g.D0O mpFle D.O RST
UI¥GI2740  UT¥G12230
—t 11 UT¥G1274.0
(197)
END
* Process alarm occurrence processing
FX5 BAD 1 ullarningOutputF lagFrocessalarmUpperLimit D .2
U1¥G38.2 P
o o 1 — OHSPrDcFAe)ImUpL\m\t
Fi5 84D, 1 uilterninsOutputf laeProcessilarmLanerLimit 0.2
(a) Y ‘ — OHEPm:»:I{nLolemlt
81) EMDH
* Rate alarm occurrence processing
F5 84D _1 uiarningDutputF lseRateAlarmlpperLimit 0.0
UT¥G38.0 CH 1 _RateAlmUpLimit
O] it ‘ SET TR
FXEZ 8AD 1 uWamingOutﬁﬁggggﬁgteAIar’mLower’Limit_D.O
i~ by ! — GH1_Rated mLowLimit
(76) END
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* Input signal error occurrence processing

FX5.58A0_1 ulnputSigns ErrorDstestionF s D 6 O FpSeEn
) UT¥G406 e 1
1y Fa
FX5 84D 1 blnputSigralE rrorDetectionSignal D InSigErrResstSig ST TRy y— U Y——
(20) U1¥GE9.C %14 OV T GodeD
|} i Ut¥G2
FXE BAD 1 bErrorGlearReque
SET stD
UT¥GTOF
FX5_840_1 blnputSignalE rrerDetectionSiznal D F7E BAD T oE ror G
(70) UT¥GE0.C RST T stD
Wt UT¥GTOF
@7 -
» Disconnection detection processing
F)6_BAD_1 uDiscornectionDetectionFlsg D 0
U1¥G41.0 'GH Discormection
(0} i SET F5
(28) ENCH

* Error clear processing

FX5_8D 1 bErrarFlaz D

ErrSet
(0 UTHGESF SET
1t

F35_84D 1 bErrarFlag D
(21) UT¥GESF
i

ErrCOutSie

FX5 840 _1 ulatestError UnitErrGode

ode D
UT¥G0

FX5_84D 1 bErrarFlae D UnitE rrResctSie
(761 UTHGESF ®1z

FXE8AD_1 bErerIEarRequEs

UT¥G70F

FX5_8AD 1 bErrorFlag D

FX5.8AD_1 bErmrDIEarRequEs
o1y UT¥GESF
1t | umer 1¥G70 F
(154)
EMDr
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3.10 Troubleshooting

This section describes errors that may occur in the use of a multiple input module and those troubleshooting.

Troubleshooting with the LEDs

Check the state of the LEDs to narrow down the possible causes of the trouble. This step is the first diagnostics before using
GX Works3.

A state of a multiple input module can be checked with the RUN LED, ERROR LED, and ALM LED. The following table shows
the relation of these LEDs and a state of a multiple input module.

Name Description

RUN LED Indicates the operating status of the module.
On: Normal operation
Flashing: Offset/gain setting mode

Off: Error

Indicates the error status of the module.”
On: Minor error or major error

Flashing: Moderate error or major error
Off: Normal operation

ERROR LED

Indicates the alarm status of the module.™

On: Process alarm or rate alarm issued

Flashing: Input signal error or disconnection detection detected
Off: Normal operation

ALM LED

*1  For details, refer to the following.
=~ Page 424 List of error codes

*2 For details, refer to the following.
5" Page 427 List of alarm codes

Troubleshooting by symptom

When the input type is “current”, and “voltage”

HEWhen the RUN LED flashes or turns off
* When flashing

420

Check item

Cause

Corrective action

Check whether the module is in offset/gain setting
mode.

The programmable controller has been powered
off—on, or the CPU module has been reset when
the operation mode is set to offset/gain setting
mode in the module parameter setting of GX
Works3.

In the module parameter setting of GX Works3, set
the operation mode to normal mode and power
off>on the programmable controller, or reset the
CPU module.

The value in the mode switching setting has been
changed and the mode has been switched to
offset/gain setting mode.

Review the program that uses the mode switching
setting to check whether the mode has been
switched erroneously.

* When it is off

Check item

Corrective action

Check whether the power is supplied.

range.

Check that the supply voltage of the multiple input module is within the rated

Check whether the capacity of the CPU module is enough.

Calculate the current consumption of the /0O modules, and intelligent function
modules to check that the power capacity is enough.

Check whether the module is mounted properly.

Check the mounting state of the module.

Cases other than the above

Reset the CPU module, and check if the RUN LED turns on. If the RUN LED
still remains off, the possible cause is a failure of the module. Please consult
your local Mitsubishi representative.

3 FX5-8AD
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HEWhen the ERROR LED turns on or flashes

* When itis on

Check item

Corrective action

Check whether any error has occurred.

Check 'Latest error code' (Un\GO0) and take actions described in the list of
error codes.
=5~ Page 424 List of error codes

* When flashing

Check item

Corrective action

Check whether 24 V DC external supply power shutdown has occurred.

Check that FX5-8AD and 24 V DC external power supply are properly
connected.

Additionally, before turning on the system power supply, check that the voltage
supply from the 24 V DC external power supply is started to FX5-8AD.

HEWhen the ALM LED turns on or flashes

* When itis on

Check item

Corrective action

Check whether any alert has been issued.

Check Alert output flag (Process alarm upper limit), Alert output flag (Process
alarm lower limit), Alert output flag (Rate alarm upper limit), and Alert output
flag (Rate alarm lower limit).

Take actions described in the list of alarm codes.

=5~ Page 427 List of alarm codes

* When flashing

Check item

Corrective action

Check whether any input signal error has occurred.

Check Input signal error detection signal or Input signal error detection flag.
Take actions described in the list of alarm codes.
== Page 427 List of alarm codes

HEWhen a digital output value cannot be read

Check item

Corrective action

Check whether an analog signal line is disconnected from the multiple input
module.

Visually check signal lines and correctly connect analog signal lines.

Check whether the CPU module is in the STOP state.

Change the state of the CPU module to RUN.

Check whether the offset/gain setting in the user range setting is correct.

Check that the offset/gain setting is correct.

If the user range setting is selected, change the other input range to the
factory shipment setting, and check that the conversion is performed.
Reconfigure the offset/gain setting when the conversion is correct.

Check whether the input type/input range setting are correct.

Check CHO Input type/Range monitor with GX Works3. When the input type/
input range setting are incorrect, reconfigure the input type and input range
setting again.

Check whether 'Operating condition setting request' (Un\G70, b9) has been
executed.

Turn off>on—off 1 '‘Operating condition setting request' (UMG70, b9) and
check that a digital output value is stored in ‘CH1 Digital output value’
(Un\G400) using GX Works3. If the stored value is correct, check the program.

Check whether the setting value of the time average is correct when the time
average is selected in Averaging process specification.

When the time average is selected for processing, set the time average value

in CH1 Time average/Count average/Moving average setting so that the value

satisfies the following condition:

 Time average setting value > 4 (times) x 1 (ms) x Number of input type
current/voltage specified channel

If the condition above is not satisfied, the digital output value results in 0.

*1 The conversion does not start when 'Operating condition setting request' (Un\G70, b9) is on. After turning off»>on, check that 'Operating
condition setting completed flag' (Un\G69, b9) is off, and then make sure to turn on—off.

EWhen the digital output value does not fall within the range of accuracy

Check item

Corrective action

Check whether any measures have been taken to reduce noise.

To reduce noise, take measures such as the use of shielded cables for
connection.

Is an external input being made to a conversion disabled channel?

Do not input to a conversion disabled channel from an external device.

3 FX5-8AD
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EDigital output value varies

Check item

Corrective action

Check whether a conversion method other than sampling processing is set.

Check the setting of average processing specification from the "Module
parameter setting" screen of GX Works3.

Review the setting of average processing specification and check the state of
variation of 'CH1 Digital output value' (Un\G400) again.

EConversion completed flag does not turn on

Check item

Corrective action

Check whether all channels are set to be conversion disabled.

Check the setting of input type with GX Works3.

If there is no channel other than conversion disabled, please set the input type
setting to one other than "Conversion disabled" for one or more channels from
GX Works3 or sequence program.

When the input type is “resistance temperature detector”, and “thermocouple”

HEWhen the RUN LED flashes or turns off
* When flashing

Check item Cause Corrective action

Check whether the module is in offset/gain setting | The programmable controller has been powered In the module parameter setting of GX Works3, set

mode. off—>on, or the CPU module has been reset when the operation mode to normal mode and power
the operation mode is set to offset/gain setting off>on the programmable controller, or reset the
mode in the module parameter setting of GX CPU module.
Works3.
The value in the mode switching setting has been Review the program that uses the mode switching
changed and the mode has been switched to setting to check whether the mode has been
offset/gain setting mode. switched erroneously.

* When it is off

Check item Corrective action

Check whether the power is supplied.

Check that the supply voltage of the multiple input module is within the rated
range.

Check whether the capacity of the CPU module is enough.

Calculate the current consumption of the 1/0 modules, and intelligent function
modules to check that the power capacity is enough.

Check whether the module is mounted properly.

Check the mounting state of the module.

Cases other than the above

Reset the CPU module, and check if the RUN LED turns on. If the RUN LED
still remains off, the possible cause is a failure of the module. Please consult
your local Mitsubishi representative.

HEWhen the ERROR LED turns on or flashes

* When itis on

Check item

Corrective action

Check whether any error has occurred.

Check 'Latest error code' (Un\GO0) and take actions described in the list of
error codes.
=5~ Page 424 List of error codes

* When flashing

Check item

Corrective action

Check whether 24 V DC external supply power shutdown has occurred.

Check that FX5-8AD and 24 V DC external power supply are properly
connected.

Additionally, before turning on the system power supply, check that the voltage
supply from the 24 V DC external power supply is started to FX5-8AD.
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HEWhen the ALM LED turns on or flashes

* When itis on

Check item

Corrective action

Check whether any alert has been issued.

Check Alert output flag (Process alarm upper limit), Alert output flag (Process
alarm lower limit), Alert output flag (Rate alarm upper limit), and Alert output
flag (Rate alarm lower limit).

Take actions described in the list of alarm codes.

==~ Page 427 List of alarm codes

* When flashing

Check item

Corrective action

Check whether any disconnection has been occurred.

Check Disconnection detection signal or Disconnection detection flag.
Take actions described in the list of alarm codes.
=5~ Page 427 List of alarm codes

EWhen a digital output value cannot be read

Check item

Corrective action

Check whether an analog signal line is disconnected from the multiple input
module.

Visually check signal lines and correctly connect analog signal lines.

Check whether a thermocouple and compensation lead wire are correctly
connected.

Correctly connect a thermocouple or compensation lead wire to the multiple

input module. The following is the check point.

* A shielded cable for the used channel is grounded or not.

* The thermocouple and compensation lead wire are reversely connected or
not.

Check whether the CPU module is in the STOP state.

Change the state of the CPU module to RUN.

Check whether the offset/gain setting is correct.

Check that the offset/gain setting is correct.

If the user range setting is used, change to the factory shipment setting, and
check that the conversion is performed.

When the conversion is correct, perform the offset/gain setting again.

Check whether the input type/input range setting are correct.

Check ‘CH1 Input type/Range monitor’ (Un\G430) with GX Works3. When the
input type/input range setting are incorrect, reconfigure the input type and
input range setting again.

Check whether 'Operating condition setting request' (Un\G70, b9) has been
executed.

Turn off>on—soff ! 'Operating condition setting request' (Un\G70, b9) and
check that a digital output value is stored in ‘CH1 Digital output value’
(Un\G400) using GX Works3.

Check whether the setting value of the time average is correct when the time
average is selected in Averaging process specification.

When the time average is selected for processing, set the time average value
in CH1 Time average/Count average/Moving average setting so that the value
satisfies the following condition:
« Time average setting value > 4 (times) x 40 (ms) x Number of Input type
thermocouple/resistance temperature detector specified channel
If the condition above is not satisfied, the digital output value results in 0.

*1 The conversion does not start when 'Operating condition setting request' (Un\G70, b9) is on. After turning off>on, check that 'Operating
condition setting completed flag' (Un\G69, b9) is off, and then make sure to turn on—off.

EDigital output value does not vary

Check item

Corrective action

Check whether disconnection of a thermocouple or compensation lead wire is
detected.

Eliminate the cause of disconnection, by replacing the thermocouple or
compensation lead wire for instance, and check 'CH1 Digital output value'
(Un\G400).
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HThe digital output value is not converted to an expected value

Check item

Corrective action

Check whether the input type/input range setting are correct.

Check the setting of input type, and input range from the "Module parameter
setting" screen of GX Works3.

If the setting range is not correct, set input range from “Module parameter
setting” screen again.

Check whether the offset/gain setting is correct.

Check that the offset/gain setting is correct. If the user range setting is used,
change to the factory shipment setting, and check that the conversion is
performed.

When the conversion is correct, perform the offset/gain setting again.

Check whether average processing specification is correct.

Check the setting of average processing specification from the "Module
parameter setting" screen of GX Works3.

If the setting is different from the average processing you want to use, reset
the average processing specification from the "Module parameter setting"
screen.

Is an external input being made to a conversion disabled channel?

Do not input to a conversion disabled channel from an external device.

EDigital output value varies

Check item

Corrective action

Check whether a conversion method other than sampling processing is set.

Check the setting of average processing specification from the "Module
parameter setting" screen of GX Works3.

Review the setting of average processing specification and check the state of
variation of 'CH1 Digital output value' (Un\G400) again.

EConversion completed flag does not turn on

Check item

Corrective action

Check whether all channels are set to be conversion disabled.

Check the setting of input type with GX Works3.

If there is no channel other than conversion disabled, please set the input type
setting to one other than "Conversion disabled" for one or more channels from
GX Works3 or sequence program.

List of error codes

If an error occurs during operation, a multiple input module stores the error code into 'Latest error code' (Un\GO) of the buffer

memory. In addition, 'Error flag' (Un\G69, b15) turns on. Turning on 'Error clear request' (Un\G70, b15) clears the error code in
'Latest error code' (Un\GO) and turns off 'Error flag' (Un\G69, b15).
Error codes of a multiple input module are classified in minor errors or moderate errors.

» Minor error: This error is caused by the setting failure of programs and parameters, and after eliminating the error cause,

each function normally executes. (1000H to 1FFFH)

* Moderate error: Hardware failures. The A/D conversion, and temperature conversion do not continue. (3000H to 3FFFH)

The following table lists the error codes that may be stored.

O: This symbol indicates the number of the channel where an error has occurred. A numerical value of 0 to 7 is used to

correspond to CH1 to 8.

(CH1: 0, CH2: 1, CH3: 2, CH4: 3, CH5: 4, CH6: 5, CH7: 6, CH8: 7)
A For what this symbol indicates, refer to Description and cause of error.

Error code Error name Description and cause Corrective action

0000H — There is no error. —

1080H Number of writes to offset/ The number of the offset/gain settings has Any further setting of offset/gain values may not be
gain settings reach limit error | exceeded the guaranteed maximum number. reflected correctly.

1090H Conversion enabled CH In 2CH conversion mode, CH used for Reconfigure CH to the conversion enabled with the
combination unavailable conversion enabled CH number is out of correct combination for conversion enabled CH
error combination range. number.

1861H Offset/gain setting The setting value has been continuously written | For the offset/gain setting, write the setting value
continuous write occurrence | to the flash memory 26 times or more in the only once per setting.
error offset/gain setting.

1900H Input type/Range setting « Avalue out of the range is set in CHO Input « Set CHO Input type/Range setting to the value
range error type/Range setting. within the range again.

« Avalue out of the range is set in CHO Range | < Set0 or 1in CHO Range setting (Offset/gain
setting (Offset/gain setting). setting).
3 FX5-8AD
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Error code

Error name

Description and cause

Corrective action

1910H Averaging process A value other than 0 to 3 is set in CHO Average | Set a value of 0 to 3 in CHO Average processing
specification setting range processing specification. specification again.
error
1920H Time average setting range HEWhen the input type is “current”, and “voltage” | MWhen the input type is “current”, and “voltage”
error When Time average is selected in CHO Set a value of 4 to 10000 in CHO Time average/
Average processing specification, a value other | Count average/Moving average setting.
than 4 to 10000 is set in CHO Time average/
Count average/Moving average setting.
HWWhen the input type is resistance temperature | BWhen the input type is resistance temperature
detector, and thermocouple detector, and thermocouple
When Time average is selected in CHO Set a value of 160 to 10000 in CHO Time average/
Average processing specification, a value other | Count average/Moving average setting.
than 160 to 10000 is set in CHO Time average/
Count average/Moving average setting.
1930H Count average setting range | When Count average is set in CHO Average Set a value of 4 to 10000 in CHO Time average/
error processing specification, a value other than 4 to | Count average/Moving average setting again.
10000 is set in CHO Time average/Count
average/Moving average setting.
1940H Moving average setting When the moving average is set in CHO Set a value of 2 to 1000 in CHO Time average/
range error Averaging processing specification, a value Count average/Moving average setting again.
other than 2 to 1000 is set in CHO Time
average/Count average/Moving average
setting.
1980H Celsius/Fahrenheit display Avalue other than 0 and 1 is set in CHO Set 0 or 1in CHO Celsius/Fahrenheit display setting
setting range error Celsius/Fahrenheit display setting. again.
1A00O0H Scaling enable/disable A value other than 0 and 1 is set in CHO Set 0 or 1 in CHO Scaling enable/disable setting.
setting range error Scaling enable/disable setting.
1A10H Scaling setting range error A value other than -32000 to +32000 is set in Set CHO Scaling lower limit value or CHO Scaling
CHO Scaling lower limit value or CHO Scaling | upper limit value to -32000 to +32000 again.
upper limit value.
1A20H Scaling upper/lower limit CHO Scaling lower limit value and CHO Set CHO Scaling lower limit value and CHO Scaling
value setting error Scaling upper limit value are set as CHO upper limit value as CHO Scaling lower limit value
Scaling lower limit value = CHO Scaling upper | #CHO Scaling upper limit value again.
limit value.
1A50H Digital clipping enable/ Avalue other than 0 and 1 is set in CHO Digital | Set CHO Digital clipping enable/disable setting to 0
disable setting range error clipping enable/disable setting. or1.
1AAOH Maximum value resetrequest | A value other than 0 and 1 is set in CHO Set 0 or 1in CHO Maximum value reset request
setting range error Maximum value reset request. again.
1ABOH Minimum value reset request | A value other than 0 and 1 is set in CHO Set 0 or 1 in CHO Minimum value reset request
setting range error Minimum value reset request. again.
1BOOH Alert output setting (Process | A value other than 0 and 1 is set in CHO Alert Set 0 or 1 in CHO Alert output setting (Process
alarm) range error output setting (Process alarm). alarm).
1BAOH Process alarm upper lower The values not satisfying the following condition | Set CHO Process alarm upper upper limit value to
limit value setting range error | are setin CHO Process alarm upper upper limit | CHO Process alarm lower lower limit value so that
value to CHO Process alarm lower lower limit the values satisfy the following condition:
value: Upper upper limit value > Upper lower limit value >
Upper upper limit value > Upper lower limit Lower upper limit value > Lower lower limit value
value > Lower upper limit value > Lower lower
limit value
Aindicates that the set values are as follows:
1: Process alarm lower lower limit value >
Process alarm lower upper limit value
2: Process alarm lower upper limit value >
Process alarm upper lower limit value
3: Process alarm upper lower limit value >
Process alarm upper upper limit value
1B8OH Alert output setting (Rate Avalue other than 0 and 1 is set in CHO Alert Set 0 or 1 in CHO Alert output setting (Rate alarm).
alarm) range error output setting (Rate alarm).
1B90O0H Rate alarm alert detection A value other than 1 to 32000 is set in CHO Set a value of 1 to 32000 in CHO Rate alarm alert
cycle setting range error Rate alarm alert detection cycle setting. detection cycle setting.
1BAOH Rate alarm upper/lower limit | CHO Rate alarm upper limit value and CHO Set CHO Rate alarm upper limit value and CHO
setting value inversion error Rate alarm lower limit value are set as Lower Rate alarm lower limit value as Lower limit value <
limit value > Upper limit value. Upper limit value again.
1CoOH Input signal error detection A value other than 0 to 4 is set in CHO Input Set CHO Input signal error detection setting value to

setting range error

signal error detection setting.

0to 4.
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Error code Error name Description and cause Corrective action
1C10H Input signal error detection A value other than 0 to 250 is set in CHO Input | Set CHO Input signal error detection lower limit
setting value range error signal error detection lower limit setting value or | setting value or CHO Input signal error detection
CHO Input signal error detection upper limit upper limit setting value to 0 to 250.
setting value.
1C50H Disconnection detection Avalue other than 0 and 1 is set in CHO Set 0 or 1 in CHO Disconnection detection enable/
enable/disable setting range | Disconnection detection enable/disable setting. | disable setting.
error
1CeOH Disconnection detection CHO Input signal error detection setting is setin | For channels for simple disconnection detection
enabled range setting range | Simple disconnection detection, and the Input using the input signal error detection function, set
error range is set in other than the following: Input range setting to either of the following again.
* 4to 20 mA *4t020 mA
*1to5V +1to5V
1DoOH Logging enable/disable A value other than 0 and 1 is set in CHO Set 0 or 1in CHO Logging enable/disable setting.
setting range error Logging enable/disable setting.
1D10H Logging cycle setting value A value out of the range is set in CHO Logging | Set the value(s) within the range in one or both of
range error cycle setting value and/or CHO Logging cycle CHO Logging cycle setting value and CHO Logging
unit setting. cycle unit setting.
1D20H Logging cycle setting disable | CHO Logging cycle setting value and CHO Set CHO Logging cycle setting value and CHO
error Logging cycle unit setting are set so that the set | Logging cycle unit setting so that the logging cycle is
logging cycle falls below the conversion cycle. the conversion cycle of the object to be logged or
more.
1D30H Logging data setting range Avalue other than 0 and 1 is set in CHO Set 0 or 1 in CHO Logging data setting.
error Logging data setting.
1D40H Post-trigger logging points A value other than 1 to 10000 is set in CHO Set a value of 1 to 10000 in CHO Post-trigger
setting range error Post-trigger logging points. logging points.
1D50H Level trigger condition setting | A value other than 0 to 3 is set in CHO Level Set a value of 0 to 3 in CHO Level trigger condition
range error trigger condition setting. setting.
1D60OH Trigger data setting range A value other than 0 to 9999 is set in CHO Set a value of 0 to 9999 in CHO Trigger data.
error Trigger data.
1D70H Logging hold request range A value other than 0 and 1 is set in CHO Set 0 or 1 in CHO Logging hold request.
error Logging hold request.
1E50H Offset/gain setting channel In the offset/gain setting, "1: Setting channel"is | Correctly set CHO Offset/gain setting mode (offset
specification error set for both CHO Offset/gain setting mode specification) and CHO Offset/gain setting mode
(offset specification) and CHO Offset/gain (gain specification).
setting mode (gain specification), or "0: Disable”
is set.
1E51H User range data invalid (CH An invalid value is set in the offset/gain setting. | Perform the offset/gain setting again for all channels
identification disabled) The number of the channel in which this error where the user range is set.
occurs cannot be identified. If the error occurs again, the possible cause is a
failure of the module. Please consult your local
Mitsubishi representative.
1E60H User range data invalid (CH An invalid value is set in CHO Offset/gain Perform the offset/gain setting again for the
identification allowed) setting. channels where the error has occurred.
If the error occurs again, the possible cause is a
failure of the module. Please consult your local
Mitsubishi representative.
1E700H Offset/gain value inversion The offset value and gain value to be saved in Perform the offset/gain setting again so that the
error the flash memory are as follows: following condition is satisfied:
Offset value > Gain value Offset value < Gain value
1E8OH Offset/gain setting channel A value other than 0 and 1 is set in CHO Offset/ | Set CHO Offset/gain setting mode (offset
range error gain setting mode (offset specification) and specification) and CHO Offset/gain setting mode
CHO Offset/gain setting mode (gain (gain specification) to 0 or 1.
specification).
1E90OH Offset/gain setting out-of- The offset setting value and gain setting value Perform the offset/gain setting again so that the
range error are as follows: following condition is satisfied:
Offset value > Gain value Offset value < Gain value
1EBOH Offset/gain channel change The channel where disconnection has occurred | Check wiring for disconnection, or specify the
error or channel where the conversion is disabled is channel where the conversion is enabled.
specified when Channel change request
(Un\G70, b11) has been turned on.
1ECOH Offset/gain setting for The offset setting value or gain setting value for | Set a value within the measuring range as the offset
specified channel out-of- the specified channel is out of the measuring setting value or gain setting value for the specified
range error range when Channel change request (Un\G70, | channel.
b11) has been turned on.
3 FX5-8AD
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Error code Error name Description and cause Corrective action
1EDOH Setting Input type/range The "Setting Input type/range (Offset/gain Set the "Setting Input type/range (Offset/gain
(offset/gain setting) error setting)" for the specified channel is set to the setting)" for the specified channel to the user range
factory default setting when Channel change setting again.
request (Un\G70, b11) has been turned on.
1EFOH User range setting input type | The presently set input type differs form the Set the input type to be used as the offset/gain
mismatch error input type stored in the flash memory when the | setting.
"Setting Input type/range (Offset/gain setting)” is
set to the "User range setting".
1FO8H Module power supply error The 24 V DC power supply is not normally Check the wiring of the cable or the supplied
supplied to the multiple input module. voltage. After the check, turn off>on—off Error clear
request (Un\G70, b15) to eliminate this error and
resume the conversion.
If the error occurs again, the possible cause is a
failure of the module. Please consult your local
Mitsubishi representative.
3001H Hardware failure (moderate) | A hardware failure (moderate) has occurred in Power off-»>on the module. If the error occurs again,
the multiple input module. the possible cause is a failure of the module. Please
consult your local Mitsubishi representative.
3030H Flash memory error The data in the flash memory is abnormal. Check the digital output values. If the values are
abnormal, please consult your local Mitsubishi
representative.

List of alarm codes

If an alarm occurs during operation, a multiple input module stores the alarm code into 'Latest alarm code' (Un\G2) of the

buffer memory. Turning on 'Error clear request' (Un\G70, b15) clears the alarm code in 'Latest alarm code' (Un\G2).

The following table lists the alarm codes that may be stored.

O: This symbol indicates the number of the channel where an alarm has occurred. A numerical value of 0 to 7 is used to

correspond to CH1 to 8.

(CH1: 0, CH2: 1, CH3: 2, CH4: 3, CH5: 4, CH6: 5, CH7: 6, CH8: 7)

Alarm code Alarm name Description and cause Corrective action
08000H Process alarm (upper limit) The process alarm (upper limit) has occurred in | Adjust CHO Digital operation value to fall within the
cHO. range. As a result, the corresponding bit of CHO
0810H Process alarm (lower limit) The process alarm (lower limit) has occurred in Alert output flag (Process alarm upper limit) and/or
CHO CHO Alert output flag (Process alarm lower limit),
and Alert output signal (Un\G69, b8) turn off
automatically.

0820H Rate alarm (upper limit) The rate alarm (upper limit) has occurred in Adjust the change rate in CHO Digital output value

cHO. to fall within the range. As a result, the

0830H Rate alarm (lower limit) The rate alarm (lower limit) has occurred in corresponding bit of CHO Alert output flag (Rate

CHO alarm upper limit) or CHO Alert output flag (Rate
alarm lower limit), and Alert output signal (Un\G69,
b8) turn off automatically.

0900H Input signal error detection An input signal error (upper limit) has been Adjust the analog input value to fall within the range,

(upper limit) detected in CHO. and then turn off>on—off Error clear request
0910H Input signal error detection An input signal error (lower limit) has been (Un\G?O, b15).As a res.ult, the correspondi'ng bit of
(lower limit) detected in CHLOI. Input signal error detection flag and Input signal
error detection signal turn off.
0920H Input signal error detection An input signal error (simple disconnection) has
(simple disconnection) been detected in CHO.

OAOOH Disconnection detection Disconnection has been detected in CHO. Re-establish the connection and turn off~on—off
Error clear request (Un\G70, b15). As a result, the
corresponding bit of Disconnection detection flag,
and Disconnection detection signal (Un\G69, b6)
turn off, and the alarm code of Latest alarm code is
cleared.
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APPENDIX

Appendix 9 External Dimensions

This chapter describes the external dimensions of the multiple input module.
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Appendix 10standards
Certification of UL, cUL standards

The FX5-8AD supports UL (UL, cUL) standards.
UL, cUL file number: E95239
For models that support UL standards, please consult your local Mitsubishi representative.

Compliance with EU Directive (CE marking)

This note does not guarantee that an entire machine produced in accordance with the contents of this note will comply with

the following standards.
Compliance to EMC directive and LVD directive of the entire mechanical module should be checked by the user/
manufacturer. For more details please contact to the local Mitsubishi Electric sales site.

Requirement for compliance with EMC Directive

The following products have shown compliance through direct testing (of the identified standards below) and design analysis

(through the creation of a technical construction file) to the European Directive for Electromagnetic Compatibility (2014/30/
EU) when used as directed by the appropriate documentation.

Attention

This product is designed for use in industrial applications.

Product compatibility

Type: Programmable controller (open type equipment)

Models: FX5 manufactured

from April 1st, 2017 | FX5-8AD

Electromagnetic compatibility (EMC) directive

Remarks

EN61131-2:2007 Programmable controllers
- Equipment requirements and tests

Compliance with all relevant aspects of the standard.
EMI

 Radiated emission

« Conducted emission

EMS

+ Radiated electromagnetic field
« Fast transient burst

« Electrostatic discharge

* High-energy surge

« Voltage drops and interruptions
« Conducted RF

» Power frequency magnetic field

Caution for compliance with EU Directive

Caution for when the FX5-8AD is used
When the FX5-8AD is used, attach a ferrite core to the power supply of the CPU module.

Make 2 turns around the ferrite core and attach within approximately 200 mm from the terminal block and connectors of the
power cable. (Ferrite core used in Mitsubishi Electric's test: E04SR401938 manufactured by SEIWA ELECTRIC MFG. CO.,
LTD.)
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Point

If accuracy in measuring and control is required when using in an environment exposed to electrical stress,

such as an EMS test, implementing the following details is recommended.

For users of proprietary cables (dedicated for sensors or actuators), these users should follow those

manufacturers' installation requirements.

Mitsubishi Electric recommends that shielded cables be used. If no other EMC protection is provided, users

may experience temporary loss of accuracy between +10%/-10% in very heavy industrial areas.

However, Mitsubishi Electric suggests that if adequate EMC precautions are followed with general good EMC

practice for the user's complete control system, users should expect normal errors as specified in this manual.

« Sensitive analog cables should not be laid in the same trunking or cable conduit as high voltage cabling.
Where possible, users should run analog cables separately.

» Good cable shielding should be used. When terminating the shield at Earth - ensure that no earth loops are
accidentally created.

* When reading analog values, EMC induced errors can be smoothed out by averaging the readings. This
can be achieved either through functions on the analog devices or through a user's program.

Compliance with UKCA marking

The requirements for compliance with UKCA marking are the same as that with EU directive (CE marking).
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Appendix 11 Module Label

The functions of the multiple input module can be set by using module labels.

Module Label

The module label name is defined with the following structure:

"Module name"_"Module number".b"Label name" or "Module name"_"Module nhumber".b"Label name"_D

[Ex]

FX5_8AD_1.bModuleREADY_D

EModule name
The character string of a module model name is given.

EModule number
A number starting from 1 is added to identify modules that have the same module name.

HLabel name
The label identifier unique to a module is given.

m_D

This string indicates that the module label is for the direct access input.

Module labels of buffer memory areas

The module label name of a buffer memory area is defined with the following structure:

"Module name"_"Module number"."Data type"_D["(Channel)"]."Data format" "Label name"_D

[Ex]

FX5_8AD_1.stnMonitor_D[0].wDigitalOutputValue_D

EModule name
The character string of a module model name is given.

EModule number
A number starting from 1 is added to identify modules that have the same module name.

EData type
The data type to sort a buffer memory area is given. Each data type is as follows:
Data type Description
stnMonitor Monitor
stnControl Control
stnSetting Setting
EChannel

The channel number corresponding to a module label is given. A numerical value of 0 to 7 is used to correspond to CH1 to 8.
(CH1: 0, CH2: 1, CH3: 2, CH4: 3, CH5: 4, CHG6: 5, CH7: 6, CH8: 7)

EData format
The string that represents the data size of a buffer memory area is given. Each data type is as follows:

Data format Description

b Bit

u Word [Unsigned]/Bit string [16-bit]
w Word [Signed]

HLabel name
The label identifier unique to a module is given.

mD
This string indicates that the module label is for the direct access. Values that are read from or written to the module label is
reflected in the module instantly.
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Appendix 12Buffer Memory Areas

List of buffer memory areas

This section lists the buffer memory areas of the multiple input module. For details on the buffer memory, refer to the following.

(=5~ Page 446 Details of buffer memory addresses
The buffer memory areas of the multiple input module are classified into the data types described below.

Data type Description
Setting data Description The data to be customized to suit the connected devices and the purpose of the system.
Read and write Read and write is possible.
attributes
Setting procedure Use GX Works3 or a program to set the data.
Setting timing After a change of value, turning off>on—off 'Operating condition setting request' (Un\G70, b9)
allows the setting value to take effect.
Control data Description The data used for controlling the multiple input module.
Read and write Read and write is possible.
attributes
Setting procedure Use GX Works3 or a program to set the data.
Setting timing As soon as the values are changed, the set values become effective.
Monitor data Description The data used for checking the status of the multiple input module.
Read and write Only read is possible and write is not possible.
attributes
Setting procedure —
Setting timing —

Point

Do not write data to the system areas and areas whose data types are monitor in the buffer memory. Writing
data into these areas can cause the malfunction of the module.

In the normal mode
O: With refresh setting, X: Without refresh setting

BUN\GO to Un\G399

Address Address Name Default value | Data type Auto refresh
(decimal) (hexadecimal)

0 OH Latest error code 0 Monitor O
1 1H Latest address of error history 0 Monitor O
2 2H Latest alarm code 0 Monitor O
3 3H Latest address of alarm history 0 Monitor O
4t0 29 4H to 1DH System area — — —
30 1EH Module Information 61EO0H Monitor X
31 1FH Firmware version 0 Monitor X
32t0 35 20H to 23H System area — — —
36 24H Warning output flag (Process alarm upper limit) 0000H Monitor O
37 25H Warning output flag (Process alarm lower limit) 0000H Monitor O
38 26H Warning output flag (Rate alarm upper limit) 0000H Monitor O
39 27H Warning output flag (Rate alarm lower limit) 0000H Monitor O
40 28H Input signal error detection flag 0000H Monitor O
41 29H Disconnection detection flag 0000H Monitor O
42 2AH Conversion completed flag 0000H Monitor O
43 to 59 2BH to 3BH System area — — —
60 3CH Operation mode monitor 0 Monitor X
61 to 68 3DH to 44H System area — — —
69 45H Input signals 0 Monitor X
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Address Address Name Default value | Data type Auto refresh
(decimal) (hexadecimal)

70 46H Output signals 0 Control X
71to 89 47H to 59H System area — — —
90 5AH Level data O 0 Control O
91 5BH Level data 1 0 Control O
92 5CH Level data 2 0 Control O
93 5DH Level data 3 0 Control O
94 5EH Level data 4 0 Control O
95 5FH Level data 5 0 Control O
96 60H Level data 6 0 Control O
97 61H Level data 7 0 Control O
98 62H Level data 8 0 Control O
99 63H Level data 9 0 Control O
100 to 295 64H to 127H System area — — —
296, 297 128H, 129H Mode switching setting 0 Setting X
298 12AH System area - - -
299 12BH Rate alarm change rate selection 1 Setting X
300 to 303 12CH to 12FH System area — — —
304 130H Input signal error/Disconnection detection automatic clear | 1 Setting X

enable/disable setting

305 131H Offset/gain initialization enable code 0 Setting X
306 to 399 132H to 18FH System area — — —

EUn\G400 to Un\G3599

Address Name Default | Data Auto
Decimal (hexadecimal) value | type refresh
CH1 CH2 CH3 CH4 CH5 CHé6 CH7 CH8

400 600 800 1000 1200 1400 1600 1800 CHO Digital output value 0 Monitor | O
(190H) | (258H) | (320H) | (3E8H) | (4BOH) | (578H) | (640H) | (708H)

401 601 801 1001 1201 1401 1601 1801 System area — — —
(191H) | (259H) | (321H) | (3E9H) | (4B1H) | (579H) | (641H) | (709H)

402 602 802 1002 1202 1402 1602 1802 CHO Digital operation value | 0 Monitor | O
(192H) | (25AH) | (322H) | (3EAH) | (4B2H) | (57AH) | (642H) | (70AH)

403 603 803 1003 1203 1403 1603 1803 System area — — —
(193H) | (25BH) | (323H) | (3EBH) | (4B3H) | (57BH) | (643H) | (70BH)

404 604 804 1004 1204 1404 1604 1804 CHO Maximum value 0 Monitor | O
(194H) | (25CH) | (324H) | (3ECH) | (4B4H) | (57CH) | (644H) | (7OCH)

405 605 805 1005 1205 1405 1605 1805 System area — — —
(195H) | (25DH) | (325H) | (3EDH) | (4B5H) | (57DH) | (645H) | (7O0DH)

406 606 806 1006 1206 1406 1606 1806 CHO Minimum value 0 Monitor | O
(196H) | (25EH) | (326H) | (3EEH) | (4B6H) | (57EH) | (646H) | (70EH)

407, 408 | 607,608 | 807, 808 | 1007, 1207, 1407, 1607, 1807, System area — — —

(197H, | (25FH, | (327H, | 1008 1208 1408 1608 1808
198H) | 260H) | 328H) | (3EFH, | (4B7H, | (57FH, | (647H, | (7OFH,
3FOH) | 4B8H) | 580H) | 648H) | 710H)

409 609 809 1009 1209 1409 1609 1809 CHIO Logging hold flag 0 Monitor | O
(199H) | (261H) | (329H) | (3F1H) | (4BSH) | (581H) | (649H) | (711H)

410 to 610 to 810 to 1010to | 1210 to 1410to | 1610 to 1810to | System area — — —

419 619 819 1019 1219 1419 1619 1819
(19AHto | (262Hto | (32AHto | (3F2Hto | (4BAH (582Hto | (B4AHto | (712Hto
1A3H) 26BH) 333H) 3FBH) to 58BH) 653H) 71BH)
4C3H)
420 620 820 1020 1220 1420 1620 1820 CHO Conversion status 0 Monitor X
(1A4H) (26CH) (334H) (3FCH) | (4C4H) (58CH) (654H) (71CH)
421 621 821 1021 1221 1421 1621 1821 System area — — —
(1A5H) (26DH) (335H) (3FDH) | (4C5H) (58DH) (655H) (71DH)
422 622 822 1022 1222 1422 1622 1822 CHO Maximum value reset 0 Monitor X

(1A6H) | (26EH) | (336H) | (3FEH) | (4C6H) | (58EH) | (656H) | (T1EH) | completed flag
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Address Name Default | Data Auto
Decimal (hexadecimal) value | type refresh
CH1 CH2 CH3 CH4 CH5 CHé6 CH7 CH8
423 623 823 1023 1223 1423 1623 1823 CHO Minimum value reset 0 Monitor X
(1A7H) (26FH) (337H) (3FFH) (4C7H) | (58FH) (657H) (71FH) completed flag
424 to 624 to 824 to 1024to | 1224to | 1424to | 1624 to 1824 to | System area — — —
429 629 829 1029 1229 1429 1629 1829
(1A8Hto | (270Hto | (338Hto | (400Hto | (4C8H (590Hto | (658Hto | (720Hto
1ADH) 275H) 33DH) 405H) to 595H) 65DH) 725H)
4CDH)

430 630 830 1030 1230 1430 1630 1830 CHO Input type/Range 0000H Monitor | X
(1AEH) | (276H) (33EH) (406H) (4CEH) | (596H) (65EH) (726H) monitor
431 631 831 1031 1231 1431 1631 1831 CHO Input type/Range 0 Monitor | X
(1AFH) | (277H) (33FH) (407H) (4CFH) | (597H) (65FH) (727H) monitor (Offset/gain setting)
432, 433 | 632, 633 | 832,833 | 1032, 1232, 1432, 1632, 1832, System area — — —
(1BOH, (278H, (340H, 1033 1233 1433 1633 1833
1B1H) 279H) 341H) (408H, (4DOH, (598H, (660H, (728H,

409H) 4D1H) 599H) 661H) 729H)
434 634 834 1034 1234 1434 1634 1834 CHO Head pointer 0 Monitor | X
(1B2H) (27AH) (342H) (40AH) (4D2H) | (59AH) (662H) (72AH)
435 635 835 1035 1235 1435 1635 1835 CHO Latest pointer 0 Monitor | X
(1B3H) (27BH) (343H) (40BH) (4D3H) | (59BH) (663H) (72BH)
436 636 836 1036 1236 1436 1636 1836 CHO Number of logging data | 0 Monitor X
(1B4H) (27CH) | (344H) (40CH) | (4D4H) | (59CH) | (664H) (72CH)
437 637 837 1037 1237 1437 1637 1837 CHO Trigger pointer 0 Monitor | X
(1B5H) (27DH) | (345H) (40DH) | (4D5H) | (59DH) | (665H) (72DH)
438 to 638 to 838 to 1038 to 1238to | 1438 to 1638 to 1838to | Systemarea — — —
440 640 840 1040 1240 1440 1640 1840
(1B6Hto | (27EHto | (346Hto | (40EHto | (4D6H (59EHto | (666Hto | (72EHto
1B8H) 280H) 348H) 410H) to 5A0H) 668H) 730H)

4D8H)
441 641 841 1041 1241 1441 1641 1841 CHO Logging cycle monitor 0 Monitor X
(1B9H) (281H) (349H) (411H) (4D9H) | (5A1TH) (669H) (731H) value (s)
442 642 842 1042 1242 1442 1642 1842 CHO Logging cycle monitor 0 Monitor X
(1BAH) | (282H) (34AH) (412H) (4DAH) | (5A2H) (66AH) (732H) value (ms)
443 643 843 1043 1243 1443 1643 1843 System area — — —
(1BBH) | (283H) (34BH) (413H) (4DBH) | (5A3H) (66BH) (733H)
444 644 844 1044 1244 1444 1644 1844 CHO Trigger generation time | 0 Monitor X
(1BCH) | (284H) (34CH) | (414H) (4DCH) | (5A4H) (66CH) | (734H) (First/Last two digits of the
year)

445 645 845 1045 1245 1445 1645 1845 CHO Trigger generation time | 0 Monitor X
(1BDH) | (285H) (34DH) | (415H) (4DDH) | (5A5H) (66DH) | (735H) (Month/Day)
446 646 846 1046 1246 1446 1646 1846 CHO Trigger generation time | 0 Monitor X
(1BEH) | (286H) (34EH) (416H) (4DEH) | (5A6H) (66EH) (736H) (Hour/Minute)
447 647 847 1047 1247 1447 1647 1847 CHO Trigger generation time | 0 Monitor X
(1BFH) | (287H) (34FH) (417H) (4DFH) | (5A7H) (66FH) (737H) (Second/Day of the week)
448 648 848 1048 1248 1448 1648 1848 CHO Trigger generation time | 0 Monitor X
(1COH) | (288H) (350H) (418H) (4EOH) (5A8H) (670H) (738H) (Millisecond)
449 to 649 to 849 to 1049 to 1249to | 1449 to 1649 to 1849to | System area — — —
451 651 851 1051 1251 1451 1651 1851
(1C1H (289Hto | (351Hto | (419Hto | (4E1Hto | (BA9Hto | (671Hto | (739Hto
to 28BH) 353H) 41BH) 4E3H) 5ABH) 673H) 73BH)
1C3H)
452 652 852 1052 1252 1452 1652 1852 CHO Celsius/Fahrenheit 0 Monitor | X
(1C4H) | (28CH) | (354H) (41CH) | (4E4H) (5ACH) | (674H) (73CH) | display monitor
453 653 853 1053 1253 1453 1653 1853 CHO Now Setting userrange | 1 Monitor X
(1C5H) | (28DH) (355H) (41DH) | (4E5H) (5ADH) | (675H) (73DH) base input type monitor
454 654 854 1054 1254 1454 1654 1854 CHO Now Setting user range | 0000H Monitor X
(1C6H) | (28EH) (356H) (41EH) (4E6H) (5AEH) | (676H) (73EH) base input range monitor
455 to 655 to 855 to 1055 to 1255t0 | 1455to 1655 to 1855to | System area — — —
470 670 870 1070 1270 1470 1670 1870
(1C7H (28FHto | (357Hto | (41FHto | (4E7Hto | (AFH (677Hto | (73FHto
to 29EH) 366H) 42EH) 4F6H) to 686H) T4EH)
1D6H) 5BEH)
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Address Name Default | Data Auto
Decimal (hexadecimal) value | type refresh
CH1 CH2 CH3 CH4 CH5 CH6 CH7 CH8
471 671 871 1071 1271 1471 1671 1871 CHO Logging hold request 0 Control O
(1D7H) | (29FH) (367H) (42FH) (4F7H) (5BFH) | (687H) (74FH)
472 672 872 1072 1272 1472 1672 1872 CHO Conversion value shift | 0 Control O
(1D8H) | (2A0H) | (368H) (430H) (4F8H) (5COH) | (688H) (750H) amount
473 673 873 1073 1273 1473 1673 1873 CHO Maximum value reset 0 Control X
(1D9H) | (2A1H) | (369H) (431H) (4F9H) (5C1H) | (689H) (751H) request
474 674 874 1074 1274 1474 1674 1874 CHO Minimum value reset 0 Control X
(1DAH) | (2A2H) (36AH) | (432H) (4FAH) | (5C2H) | (68AH) (752H) request
475 to 675 to 875 to 1075to | 1275to 1475 to 1675 to 1875to | System area — — —
500 700 900 1100 1300 1500 1700 1900
(1DBH (2A3Hto | (36BHto | (433Hto | (4FBH (5C3H (68BHto | (753Hto
to 1F4H) | 2BCH) 384H) 44CH) to 514H) | to 6A4H) 76CH)

5DCH)
501 701 901 1101 1301 1501 1701 1901 CHO Averaging process 0 Setting X
(1F5H) (2BDH) | (385H) (44DH) | (515H) (5DDH) | (6A5H) | (76DH) | specification
502 702 902 1102 1302 1502 1702 1902 CHO Time Average/Count 0 Setting X
(1F6H) (2BEH) | (386H) (44EH) | (516H) (5DEH) | (6A6H) | (76EH) | Average/Moving Average

setting

503 703 903 1103 1303 1503 1703 1903 System area — — —
(1F7H) (2BFH) | (387H) (44FH) (517H) (5DFH) | (BA7H) (76FH)
504 704 904 1104 1304 1504 1704 1904 CHO Scaling enable/disable | 1 Setting X
(1F8H) (2COH) | (388H) (450H) (518H) (5EOH) | (6A8H) (770H) setting
505 705 905 1105 1305 1505 1705 1905 System area — — —
(1F9H) (2C1H) | (389H) (451H) (519H) (5E1H) | (BA9H) | (771H)
506 706 906 1106 1306 1506 1706 1906 CHO Scaling upper limit 0 Setting X
(1FAH) | (2C2H) | (38AH) | (452H) (51AH) | (BE2H) | (BAAH) | (772H) value
507 707 907 1107 1307 1507 1707 1907 System area — — —
(1FBH) | (2C3H) | (38BH) | (453H) (51BH) | (6E3H) | (BABH) | (773H)
508 708 908 1108 1308 1508 1708 1908 CHO Scaling lower limit 0 Setting X
(1FCH) | (2C4H) | (38CH) | (454H) (51CH) | (6E4H) | (BACH) | (774H) value
509 709 909 1109 1309 1509 1709 1909 System area — — —
(1FDH) | (2C5H) | (38DH) | (455H) (51DH) | (6E5H) | (BADH) | (775H)
510 710 910 1110 1310 1510 1710 1910 CHO Digital clipping enable/ | 1 Setting X
(1FEH) | (2C6H) | (38EH) | (456H) (51EH) | (5E6H) | (BAEH) | (776H) disable setting
511 71 911 1111 1311 1511 1711 1911 System area — — —
(1FFH) | (2C7H) | (38FH) (457H) (51FH) (5E7H) | (BAFH) | (777H)
512 712 912 1112 1312 1512 1712 1912 CHO Alert output setting 1 Setting X
(200H) (2C8H) | (390H) (458H) (520H) (5E8H) | (6BOH) | (778H) (Process alarm)
513 713 913 1113 1313 1513 1713 1913 CHO Alert output setting 1 Setting X
(201H) (2C9H) | (391H) (459H) (521H) (5E9H) | (6B1H) (779H) (Rate alarm)
514 714 914 1114 1314 1514 1714 1914 CHO Process alarm upper 0 Setting X
(202H) (2CAH) | (392H) (45AH) | (522H) (5EAH) | (6B2H) (77AH) upper limit value
515 715 915 1115 1315 1515 1715 1915 System area — — —
(203H) (2CBH) | (393H) (45BH) | (523H) (5EBH) | (6B3H) | (77BH)
516 716 916 1116 1316 1516 1716 1916 CHO Process alarm upper 0 Setting X
(204H) (2CCH) | (394H) (45CH) | (524H) (5ECH) | (6B4H) | (77CH) | lower limit value
517 717 917 117 1317 1517 1717 1917 System area — — —
(205H) (2CDH) | (395H) (45DH) | (525H) (5EDH) | (6B5H) | (77DH)
518 718 918 1118 1318 1518 1718 1918 CHO Process alarm lower 0 Setting X
(206H) (2CEH) | (396H) (45EH) | (526H) (5EEH) | (6B6H) (77EH) upper limit value
519 719 919 1119 1319 1519 1719 1919 System area — — —
(207H) (2CFH) | (397H) (45FH) (527H) (5EFH) | (6B7H) (77FH)
520 720 920 1120 1320 1520 1720 1920 CHO Process alarm lower 0 Setting X
(208H) (2DOH) | (398H) (460H) (528H) (5FOH) (6B8H) | (780H) lower limit value
521 721 921 1121 1321 1521 1721 1921 System area — — —
(209H) (2D1H) | (399H) (461H) (529H) (5F1H) (6B9H) | (781H)
522 722 922 1122 1322 1522 1722 1922 CHO Rate alarm alert 0 Setting X
(20AH) | (2D2H) | (39AH) | (462H) (52AH) | (5F2H) (6BAH) | (782H) detection cycle setting

APPX
Appendix 12 Buffer Memory Areas 435



436

Address Name Default | Data Auto
Decimal (hexadecimal) value | type refresh
CH1 CH2 CH3 CH4 CH5 CHé6 CH7 CH8
523 723 923 1123 1323 1523 1723 1923 System area — — —
(20BH) | (2D3H) | (39BH) | (463H) (52BH) | (5F3H) (6BBH) | (783H)
524 724 924 1124 1324 1524 1724 1924 CHO Rate alarm upper limit | 0 Setting X
(20CH) | (2D4H) | (39CH) | (464H) (52CH) | (5F4H) (6BCH) | (784H) value
525 725 925 1125 1325 1525 1725 1925 System area — — —
(20DH) | (2D5H) | (39DH) | (465H) (52DH) | (5F5H) (6BDH) | (785H)
526 726 926 1126 1326 1526 1726 1926 CHO Rate alarm lower limit 0 Setting X
(20EH) | (2D6H) | (39EH) | (466H) (52EH) | (5F6H) (6BEH) | (786H) value
527 727 927 1127 1327 1527 1727 1927 System area — — —
(20FH) (2D7H) | (39FH) (467H) (52FH) (5F7H) (6BFH) | (787H)
528 728 928 1128 1328 1528 1728 1928 CHO Input signal error 0 Setting X
(210H) (2D8H) | (3A0H) | (468H) (530H) (5F8H) (6COH) | (788H) detection setting
529 729 929 1129 1329 1529 1729 1929 CHO Input signal error 50 Setting X
(211H) (2D9H) | (3A1H) | (469H) (531H) (5F9H) (6C1H) | (789H) detection lower limit set value
530 730 930 1130 1330 1530 1730 1930 CHO Input signal error 50 Setting X
(212H) (2DAH) | (3A2H) | (46AH) | (532H) (5FAH) | (6C2H) | (78AH) | detection upper limit set

value
531 731 931 1131 1331 1531 1731 1931 CHO Disconnection 0 Setting X
(213H) (2DBH) | (3A3H) | (46BH) | (533H) (5FBH) | (6C3H) | (78BH) | detection enable/disable

setting
532 732 932 1132 1332 1532 1732 1932 CHO Conversion setting 0 Setting X
(214H) (2DCH) | (3A4H) | (46CH) | (534H) (5FCH) | (6C4H) | (78CH) | value at disconnection

detection
533 733 933 1133 1333 1533 1733 1933 System area — — —
(215H) (2DDH) | (3A5H) | (46DH) | (535H) (5FDH) | (6C5H) | (78DH)
534 734 934 1134 1334 1534 1734 1934 CHO Conversion setting at 1 Setting X
(216H) (2DEH) | (3A6H) | (46EH) | (536H) (6FEH) | (6C6H) | (78EH) | disconnection detection
535 735 935 1135 1335 1535 1735 1935 CHO Logging enable/disable | 1 Setting X
(217H) (2DFH) | (3A7H) | (46FH) (537H) (6FFH) | (6C7H) | (78FH) setting
536 736 936 1136 1336 1536 1736 1936 CHO Logging data setting 1 Setting X
(218H) (2EOH) | (3A8H) | (470H) (538H) (600H) (6C8H) | (790H)
537 737 937 1137 1337 1537 1737 1937 CHO Logging cycle setting 1 Setting X
(219H) (2E1H) (3A9H) | (471H) (539H) (601H) (6C9H) | (791H) value
538 738 938 1138 1338 1538 1738 1938 CHO Logging cycle unit 1 Setting X
(21AH) | (2E2H) | (BAAH) | (472H) (53AH) | (602H) (6CAH) | (792H) setting
539 739 939 1139 1339 1539 1739 1939 CHO Post-trigger logging 5000 Setting X
(21BH) | (2E3H) | (3ABH) | (473H) (53BH) | (603H) (6CBH) | (793H) points
540 740 940 1140 1340 1540 1740 1940 CHO Level trigger condition | 0 Setting X
(21CH) | (2E4H) | (BACH) | (474H) (53CH) | (604H) (6CCH) | (794H) setting
541 741 941 1141 1341 1541 1741 1941 CHO Trigger data *1 Setting X
(21DH) | (2E5H) | (BADH) | (475H) (53DH) | (605H) (6CDH) | (795H)
542 742 942 1142 1342 1542 1742 1942 CHO Trigger setting value 0 Setting X
(21EH) | (2E6H) | (BAEH) | (476H) (53EH) | (606H) (6CEH) | (796H)
543 to 743 to 943 to 1143 to 1343to | 1543to | 1743 to 1943 to | System area — — —
546 746 946 1146 1346 1546 1746 1946
(21FHto | (2E7Hto | (3AFH (477Hto | (53FHto | (607Hto | (6CFH (797Hto
222H) 2EAH) to 3B2H) | 47AH) 542H) 60AH) to 79AH)

6D2H)
547 747 947 1147 1347 1547 1747 1947 CHO Celsius/Fahrenheit 0 Setting X
(223H) (2EBH) | (3B3H) | (47BH) | (543H) (60BH) | (6D3H) | (79BH) | display setting
548 to 748 to 948 to 1148 to 1348 to 154810 | 1748 to 1948to | System area — — —
561 761 961 1161 1361 1561 1761 1961
(224Hto | (2ECH (3B4Hto | (47CH (544Hto | (60CH (6D4H (79CH
231H) to 2F9H) | 3C1H) to 489H) | 551H) to 619H) | to 6E1H) | to 7A9H)
562 762 962 1162 1362 1562 1762 1962 CHO Offset setting value 0 Setting X
(232H) (2FAH) | (3C2H) | (48AH) | (552H) (61AH) | (6E2H) | (7AAH)
563 763 963 1163 1363 1563 1763 1963 System area — — —
(233H) (2FBH) | (3C3H) | (48BH) | (553H) (61BH) | (6E3H) | (7ABH)
564 764 964 1164 1364 1564 1764 1964 CHO Gain setting value 0 Setting X
(234H) (2FCH) | (3C4H) | (48CH) | (554H) (61CH) | (6E4H) | (7TACH)
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565 to 765 to 965 to 1165to | 1365to | 1565to0 | 1765to | 1965to | System area — — —
597 797 997 1197 1397 1597 1797 1997
(235Hto | (2FDH (3C5H (48DH (555Hto | (61DH (6E5Hto | (7ADH
255H) to to 3E5H) | to 575H) to 705H) to

31DH) 4ADH) 63DH) 7CDH)
598 798 998 1198 1398 1598 1798 1998 CHO Setting Input type/ FH Setting X
(256H) (31EH) | (3E6H) | (4AEH) | (576H) (63EH) | (706H) (7CEH) | range
599 799 999 1199 1399 1599 1799 1999 CHO Setting Input type/ 0 Setting X
(257H) (31FH) (3E7H) (4AFH) | (577H) (63FH) (707H) (7CFH) | range (Offset/gain setting)
2000 to 3599 System area — — —
(7DOH to EOFH)
*1  The following shows the default values.

CH1: 402, CH2: 602, CH3: 802, CH4: 1020, CH5: 1202, CH6: 1402, CH7: 1602, CH8: 1802
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HError history (Un\G3600 to Un\G3759)

Address Address Name Default Data type Auto
(decimal) (hexadecimal) value refresh
3600 E10H Error history 1 Error code 0 Monitor X
3601 E11H Error time First two digits | Lasttwo digits of

of the year the year
3602 E12H Month Day
3603 E13H Hour Minute
3604 E14H Second Day of the week
3605 E15H Millisecond
3606 to 3609 | E16H to E19H System area — — —
3610 to 3615 | E1AH to E1FH Error history 2 | Same as error history 1 0 Monitor X
3616 to 3619 | E20H to E23H System area — — —
3620 to 3625 | E24H to E29H Error history 3 | Same as error history 1 0 Monitor X
3626 to 3629 | E2AH to E2DH System area — — —
3630 to 3635 | E2EH to E33H Error history 4 | Same as error history 1 0 Monitor X
3636 to 3639 | E34H to E37H System area — — —
3640 to 3645 | E38H to E3DH Error history 5 | Same as error history 1 0 Monitor X
3646 to 3649 | E3EH to E41H System area — — —
3650 to 3655 | E42H to E47H Error history 6 | Same as error history 1 0 Monitor X
3656 to 3659 | E48H to E4BH System area — — —
3660 to 3665 | E4CH to E51H Error history 7 | Same as error history 1 0 Monitor X
3666 to 3669 | E52H to E55H System area — — —
3670 to 3675 | E56H to ESBH Error history 8 | Same as error history 1 0 Monitor X
3676 to 3679 | E5CH to ESFH System area — — —
3680 to 3685 | E60H to E65H Error history 9 | Same as error history 1 0 Monitor X
3686 to 3689 | E66H to E69H System area — — —
3690 to 3695 | E6AH to E6FH Error history 10 | Same as error history 1 0 Monitor X
3696 to 3699 | E70H to E73H System area — — —
3700 to 3705 | E74H to E79H Error history 11 | Same as error history 1 0 Monitor X
3706 to 3709 | E7AH to E7DH System area — — —
3710 to 3715 | E7EH to E83H Error history 12 | Same as error history 1 0 Monitor X
3716 to 3719 | E84H to E87H System area — — —
3720 to 3725 | E88H to ESDH Error history 13 | Same as error history 1 0 Monitor X
3726 to 3729 | E8EH to E91H System area — — —
3730 to 3735 | E92H to E97H Error history 14 | Same as error history 1 0 Monitor X
3736 to 3739 | E98H to E9BH System area — — —
3740 to 3745 | E9CH to EA1TH Error history 15 | Same as error history 1 0 Monitor X
3746 to 3749 | EA2H to EASH System area — — —
3750 to 3755 | EA6H to EABH Error history 16 | Same as error history 1 0 Monitor X

3756 to 3759

EACH to EAFH

System area
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HAlarm history (Un\G3760 to Un\G3999)

Appendix 12

Buffer Memory Areas

Address Address Name Default Data type Auto
(decimal) (hexadecimal) value refresh
3760 EBOH Alarm history 1 Alarm code 0 Monitor X
3761 EB1H Alarm time First two digits | Lasttwo digits of
of the year the year
3762 EB2H Month Day
3763 EB3H Hour Minute
3764 EB4H Second Day of the week
3765 EB5H Millisecond
3766 to 3769 | EB6H to EB9H System area — — —
3770 to 3775 | EBAH to EBFH Alarm history 2 | Same as alarm history 1 0 Monitor X
3776 to 3779 | ECOH to EC3H System area — — —
3780 to 3785 | EC4H to EC9H Alarm history 3 | Same as alarm history 1 0 Monitor X
3786 to 3789 | ECAH to ECDH System area — — —
3790 to 3795 | ECEH to ED3H Alarm history 4 | Same as alarm history 1 0 Monitor X
3796 to 3799 | ED4H to ED7H System area — — —
3800 to 3805 | ED8H to EDDH Alarm history 5 | Same as alarm history 1 0 Monitor X
3806 to 3809 | EDEH to EE1H System area — — —
3810 to 3815 | EE2H to EE7H Alarm history 6 | Same as alarm history 1 0 Monitor X
3816 to 3819 | EE8H to EEBH System area — — —
3820 to 3825 | EECH to EF1H Alarm history 7 | Same as alarm history 1 0 Monitor X
3826 to 3829 | EF2H to EF5H System area — — —
3830 to 3835 | EF6H to EFBH Alarm history 8 | Same as alarm history 1 0 Monitor X
3836 to 3839 | EFCH to EFFH System area — — —
3840 to 3845 | FOOH to FO5H Alarm history 9 | Same as alarm history 1 0 Monitor X
3846 to 3849 | FO6H to FO9H System area — — —
3850 to 3855 | FOAH to FOFH Alarm history 10 | Same as alarm history 1 0 Monitor X
3856 to 3859 | F10H to F13H System area — — —
3860 to 3865 | F14H to F19H Alarm history 11 | Same as alarm history 1 0 Monitor X
3866 to 3869 | F1AH to F1IDH System area — — —
3870 to 3875 | F1EH to F23H Alarm history 12 | Same as alarm history 1 0 Monitor X
3876 to 3879 | F24H to F27H System area — — —
3880 to 3885 | F28H to F2DH Alarm history 13 | Same as alarm history 1 0 Monitor X
3886 to 3889 | F2EH to F31H System area — — —
3890 to 3895 | F32H to F37H Alarm history 14 | Same as alarm history 1 0 Monitor X
3896 to 3899 | F38H to F3BH System area — — —
3900 to 3905 | F3CH to F41H Alarm history 15 | Same as alarm history 1 0 Monitor X
3906 to 3909 | F42H to F45H System area — — —
3910 to 3915 | F46H to F4BH Alarm history 16 | Same as alarm history 1 0 Monitor X
3916 to 3999 | F4CH to FOFH System area — — —
HOffset/gain setting (Un\G4000 to Un\G9999)

Address Name Default | Data Auto
Decimal (hexadecimal) value | type refresh
CH1 |CH2 |CH3 |CH4 |CH5 |CH6 |CH7 | CH8
4000 to 4131 System area — — —
(FAOH to 1023H)
4132 4134 4136 4138 4140 4142 4144 4146 CHO Offset/gain setting 0 Setting X
(1024H) | (1026H) | (1028H) | (102AH) | (102CH) | (102EH) | (1030H) | (1032H) | mode (offset specification)
4133 4135 4137 4139 4141 4143 4145 4147 CHO Offset/gain setting 0 Setting X
(1025H) | (1027H) | (1029H) | (102BH) | (102DH) | (102FH) | (1031H) | (1033H) | mode (gain specification)
4148 to 9999 System area — — —
(1034H to 270FH)
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HLogging data (Un\G10000 to Un\G89999)

Address Name Default | Data Auto
Decimal (hexadecimal) value | type refresh
CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
10000 to | 20000to | 30000to | 40000to | 50000 to | 60000 to | 70000to | 80000to | CHO Logging data 0 Monitor | X
19999 29999 39999 49999 59999 69999 79999 89999
(2710H (4E20H (7530H (9C40H | (C350H | (EA6OH | (11170H | (13880H
to to to to to to to to
4E1FH) | 752FH) | 9C3FH) | C34FH) | EA5FH) | 1116FH) | 1387FH) | 15F8FH)
In FX2N allocation function mode
O: With refresh setting, X: Without refresh setting
Address Name Default | Data Auto
Decimal (hexadecimal) value | type refresh
CH1 |CH2 |CH3 |CH4 |CH5 |CH6 |CH7 | CH8
0 (OH) CHA1 to 4 Setting Input type/ | FFFFH Setting X
range
1 (1H) CH5 to 8 Setting Input type/ | FFFFH Setting X
range
2 3 4 5 6 7 8 9 CHO Time Average/Count 0 Setting X
(2H) (3H) (4H) (5H) (6H) (7H) (8H) (9H) Average/Moving Average
setting
10 1" 12 13 14 15 16 17 CHO Digital operation value | 0000H Monitor | O
(AH) (BH) (CH) (DH) (EH) (FH) (10H) (11H)
18 to 25 (12H to 19H) System area — — —
26 (1AH) Warning output flag 0000H Monitor | O
(Process alarm upper limit/
lower limit)
27 (1BH) Warning output flag (Rate 0000H Monitor | O
alarm upper limit/lower limit)
28 (1CH) Input signal error detection 0000H Monitor | O
flag/disconnection detection
flag
29 (1DH) Latest error code 0 Monitor | O
30 (1EH) Module information 61E4H Monitor | X
31 (1FH) Firmware version 0 Monitor | X
32 to 59 (20H to 3BH) System area — — —
60 (3CH) Operation mode monitor 0 Monitor | X
61 62 63 64 65 66 67 68 CHO Conversion value shift | 0 Control | O
(3DH) (3EH) (3FH) (40H) (41H) (42H) (43H) (44H) amount
69 (45H) Input signals 0 Monitor | X
70 (46H) Output signals 0 Control X
71 72 73 74 75 76 77 78 CHO Process alarm lower 0 Setting X
(47H) (48H) (49H) (4AH) (4BH) (4CH) (4DH) (4EH) lower limit value
79, 80 (4FH, 50H) System area — — —
81 82 83 84 85 86 87 88 CHO Process alarm upper 0 Setting X
(51H) (52H) (53H) (54H) (55H) (56H) (57H) (58H) upper limit value
89, 90 (59H, 5AH) System area — — —
91 92 93 94 95 96 97 98 CHO Rate alarm upper limit | 100 Setting X
(5BH) (5CH) (5DH) (5EH) (5FH) (60H) (61H) (62H) value
99, 100 (63H, 64H) System area — — —
101 102 103 104 105 106 107 108 CHO Minimum value 0 Monitor | O
(65H) (66H) (67H) (68H) (69H) (6AH) (6BH) (6CH)
109 (6DH) Minimum value reset 0 Control X
request
110 (6EH) Minimum value reset 0 Monitor | X
completed flag
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Address Name Default | Data Auto
Decimal (hexadecimal) value type refresh
CH1 CH2 CH3 CH4 CH5 CH6 CH7 CHS8
M1 12 113 114 115 116 17 118 CHO Maximum value 0 Monitor | O
(6FH) (70H) (71H) (72H) (73H) (74H) (75H) (76H)
119 (77H) Maximum value reset 0 Control X
request
120 (78H) Maximum value reset 0 Monitor | X
completed flag
121 (79H) Latest address of error 0 Monitor | O
history
122 (7AH) Latest alarm code 0 Monitor | O
123 (7BH) Latest address of alarm 0 Monitor | O
history
124 (7CH) Conversion completed flag 0 Monitor | O
125 (7DH) System area — — —
126, 127 (7EH, 7FH) Mode switching setting 0 Setting X
128, 129 (80H, 81H) System area — — —
130 (82H) Rate alarm change rate 1 Setting X
selection
131, 132 (83H, 84H) System area — — —
133 (85H) Input signal error/ 1 Setting X
Disconnection detection
automatic clear enable/
disable setting
134 to 1000 (86H to 3E8H) System area — — —
1001 1003 1005 1007 1009 1011 1013 1015 CHO Digital output value 0 Monitor | O
(3E9H) (3EBH) (3EDH) (3EFH) (3F1H) (3F3H) (3F5H) (3F7H)
1002 1004 1006 1008 1010 1012 1014 1016 System area — — —
(3EAH) (3ECH) (3EEH) (3FOH) (3F2H) (3F4H) (3F6H) (3F8H)
1017 to 1020 (3F9H to 3FCH) System area — — —
1021 1022 1023 1024 1025 1026 1027 1028 CHO Conversion status 0 Monitor | X
(3FDH) (3FEH) (3FFH) (400H) (401H) (402H) (403H) (404H)
1029, 1030 (405H, 406H) System area — — —
1031 1032 1033 1034 1035 1036 1037 1038 CHO Input type/Range 0 Monitor | X
(407H) (408H) (409H) (40AH) (40BH) (40CH) (40DH) (40EH) monitor
1039, 1040 (40FH, 410H) System area — — —
1041 1042 1043 1044 1045 1046 1047 1048 CHO Input type/Range 0 Monitor | X
(411H) (412H) (413H) (414H) (415H) (416H) (417H) (418H) monitor (Offset/gain setting)
1049, 1050 (419H, 41AH) System area — — —
1051 1052 1053 1054 1055 1056 1057 1058 CHO Celsius/Fahrenheit 0 Monitor | X
(41BH) (41CH) (41DH) (41EH) (41FH) (420H) (421H) (422H) display monitor
1059, 1060 (423H, 424H) System area — — —
1061 1062 1063 1064 1065 1066 1067 1068 CHO Now Setting user 1 Monitor | X
(425H) (426H) (427H) (428H) (429H) (42AH) (42BH) (42CH) range base input type
monitor
1069, 1070 (42DH, 42EH) System area — — —
1071 1072 1073 1074 1075 1076 1077 1078 CHO Now Setting user 0000H Monitor | X
(42FH) (430H) (431H) (432H) (433H) (434H) (435H) (436H) range base input range
monitor
1079, 1080 (437H, 438H) System area — — —
1081 1082 1083 1084 1085 1086 1087 1088 CHO Averaging process 0 Setting X
(439H) (43AH) (43BH) (43CH) (43DH) (43EH) (43FH) (440H) specification
1089, 1090 (441H, 442H) System area — — —
1091 1092 1093 1094 1095 1096 1097 1098 CHO Scaling enable/disable | 1 Setting X
(443H) (444H) (445H) (446H) (447H) (448H) (449H) (44AH) setting
1099, 1100 (44BH, 44CH) System area — — —
1101 1103 1105 1107 1109 1111 1113 1115 CHO Scaling upper limit 0 Setting X
(44DH) (44FH) (451H) (453H) (455H) (457H) (459H) (45BH) value
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Address Name Default | Data Auto
Decimal (hexadecimal) value type refresh
CH1 CH2 CH3 CH4 CH5 CH6 CH7 CHS8
1102 1104 1106 1108 1110 1112 1114 1116 System area — — —
(44EH) (450H) (452H) (454H) (456H) (458H) (45AH) (45CH)
1117 to 1120 (45DH to 460H) System area — — —
1121 1123 1125 1127 1129 1131 1133 1135 CHO Scaling lower limit 0 Setting X
(461H) (463H) (465H) (467H) (469H) (46BH) (46DH) (46FH) value
1122 1124 1126 1128 1130 1132 1134 1136 System area — — —
(462H) (464H) (466H) (468H) (46AH) (46CH) (46EH) (470H)
1137 to 1140 (471H to 474H) System area — — —
1141 1142 1143 1144 1145 1146 1147 1148 CHO Digital clipping enable/ | 1 Setting X
(475H) (476H) (477H) (478H) (479H) (47AH) (47BH) (47CH) disable setting
1149, 1150 (47DH, 47EH) System area — — —
1151 1152 1153 1154 1155 1156 1157 1158 CHO Input signal error 1 Setting X
(47FH) (480H) (481H) (482H) (483H) (482H) (485H) (486H) detection setting
1159, 1160 (487H, 488H) System area — — —
1161 1162 1163 1164 1165 1175 1167 1168 CHO Input signal error 24 Setting X
(489H) (48AH) (48BH) (48CH) (48DH) (497H) (48FH) (490H) detection lower limit setting

value
1169, 1170 (491H, 492H) System area — — —
1171 1172 1173 1174 1175 1176 177 1178 CHO Input signal error 24 Setting X
(493H) (494H) (495H) (496H) (497H) (498H) (499H) (49AH) detection upper limit setting

value
1179, 1180 (49BH, 49CH) System area — — —
1181 1182 1183 1184 1185 1186 1187 1188 CHO Alert output setting 1 Setting X
(49DH) (49EH) (49FH) (4A0H) (4A1H) (4A2H) (4A3H) (4A4H) (Process alarm)
1189, 1190 (4A5H, 4A6H) System area — — —
1191 1192 1193 1194 1195 1196 1197 1198 CHO Process alarm upper 0 Setting X
(4A7H) (4A8H) (4A9H) (4AAH) (4ABH) (4ACH) (4ADH) (4AEH) lower limit value
1199, 1200 (4AFH, 4BOH) System area — — —
1201 1202 1203 1204 1205 1206 1207 1208 CHO Process alarm lower 0 Setting X
(4B1H) (4B2H) (4B3H) (4B4H) (4B5H) (4B6H) (4B7H) (4B8H) upper limit value
1209, 1210 (4B9H, 4BAH) System area — — —
1211 1212 1213 1214 1215 1216 1217 1218 CHO Alert output setting 1 Setting X
(4BBH) (4BCH) (4BDH) (4BEH) (4BFH) (4COH) (4C1H) (4C2H) (Rate alarm)
1219, 1220 (4C3H, 4C4H) System area — — —
1221 1222 1223 1224 1225 1226 1227 1228 CHO Rate alarm alert 0 Setting X
(4C5H) (4C6H) (4C7H) (4C8H) (4C9H) (4CAH) (4CBH) (4CCH) | detection cycle setting
1229, 1230 (4CDH, 4CEH) System area — — —
1231 1232 1233 1234 1235 1236 1237 1238 CHO Rate alarm lower limit | -100 Setting X
(4CFH) (4DOH) (4D1H) (4D2H) (4D3H) (4D4H) (4D5H) (4D6H) value
1239, 1240 (4D7H, 4D8H) System area — — —
1241 1242 1243 1244 1245 1246 1247 1248 CHO Disconnection 0 Setting X
(4D9H) (4DAH) (4DBH) (4DCH) | (4DDH) | (4DEH) (4DFH) (4EOH) detection enable/disable

setting
1249, 1250 (4E1H, 4E2H) System area — — —
1251 1253 1255 1257 1259 1261 1263 1265 CH1 Conversion setting 0 Setting X
(4E3H) (4E5H) (4E7H) (4E9H) (4EBH) (4EDH) (4EFH) (4F1H) value at disconnection

detection
1252 1254 1256 1258 1260 1262 1264 1266 System area — — —
(4E4H) (4E6H) (4E7H) (4EAH) (4ECH) (4EEH) (4FOH) (4F2H)
1267 to 1270 (4F3H to 4F6H) System area — — —
1271 1272 1273 1274 1275 1276 1277 1278 CHO Conversion settingat | 1 Setting X
(4F7H) (4F8H) (4F9H) (4FAH) (4FBH) (4FCH) (4FDH) (4FEH) disconnection detection
1279, 1280 (4FFH, 500H) System area — — —
1281 1282 1283 1284 1285 1286 1287 1288 CHO Celsius/Fahrenheit 0 Setting X
(501H) (502H) (503H) (504H) (505H) (506H) (507H) (508H) display setting

1289, 1290 (509H, 50AH)

System area
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Address Name Default | Data Auto
Decimal (hexadecimal) value | type refresh
CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
1291 1292 1293 1294 1295 1296 1297 1298 CHO Offset setting value 0 Setting X
(50BH) (50CH) (50DH) (50EH) (50FH) (510H) (511H) (512H)
1299, 1300 (513H, 514H) System area — — —
1301 1302 1303 1304 1305 1306 1307 1308 CHO Gain setting value 0 Setting X
(515H) (516H) (517H) (518H) (519H) (51AH) (51BH) (51CH)
1309, 1310 (51DH, 51EH) System area — — —
1311 1312 1313 1314 1315 1316 1317 1318 CHO Setting Input type/ 0 Setting X
(51FH) (520H) (521H) (522H) (523H) (524H) (525H) (526H) range (Offset/gain setting)
1319, 1320 (527H, 528H) System area — — —
1321 1322 1323 1324 1325 1326 1327 1328 CHO Offset/gain setting 0 Setting X
(529H) (52AH) (52BH) (52CH) (52DH) (52EH) (52FH) (530H) mode (offset specification)
1329, 1330 (531H, 532H) System area — — —
1331 1332 1333 1334 1335 1336 1337 1338 CHIO Offset/gain setting 0 Setting X
(533H) (534H) (535H) (536H) (537H) (538H) (539H) (53AH) mode (gain specification)
1339 (53BH) System area — — —
1340 (53CH) Offset/gain initialization 0 Setting | —
enable code
1341 to 8599 (53DH to 2197H) System area — — —
8600 to 8609 (2198H to 21A1H) Error history 1 0 Monitor | X
8610 to 8619 (21A2H to 21ABH) Error history 2 0 Monitor | X
8620 to 8629 (21ACH to 21B5H) Error history 3 0 Monitor | X
8630 to 8639 (21B6H to 21BFH) Error history 4 0 Monitor | X
8640 to 8649 (21COH to 21C9H) Error history 5 0 Monitor | X
8650 to 8659 (21CAH to 21D3H) Error history 6 0 Monitor | X
8660 to 8669 (21D4H to 21DDH) Error history 7 0 Monitor | X
8670 to 8679 (21DEH to 21E7H) Error history 8 0 Monitor | X
8680 to 8689 (21E8H to 21F1H) Error history 9 0 Monitor | X
8690 to 8699 (21F2H to 21FBH) Error history 10 0 Monitor | X
8700 to 8709 (21FCH to 2205H) Error history 11 0 Monitor | X
8710 to 8719 (2206H to 220FH) Error history 12 0 Monitor | X
8720 to 8729 (2210H to 2219H) Error history 13 0 Monitor | X
8730 to 8739 (221AH to 2223H) Error history 14 0 Monitor | X
8740 to 8749 (2224H to 222DH) Error history 15 0 Monitor | X
8750 to 8759 (222EH to 2237H) Error history 16 0 Monitor | X
8760 to 8769 (2238H to 2241H) Alarm history 1 0 Monitor | X
8770 to 8779 (2242H to 224BH) Alarm history 2 0 Monitor | X
8780 to 8789 (224CH to 2255H) Alarm history 3 0 Monitor | X
8790 to 8799 (2256H to 225FH) Alarm history 4 0 Monitor | X
8800 to 8809 (2260H to 2269H) Alarm history 5 0 Monitor | X
8810 to 8819 (226AH to 2273H) Alarm history 6 0 Monitor | X
8820 to 8829 (2274H to 227DH) Alarm history 7 0 Monitor | X
8830 to 8839 (227EH to 2287H) Alarm history 8 0 Monitor | X
8840 to 8849 (2288H to 2291H) Alarm history 9 0 Monitor | X
8850 to 8859 (2292H to 229BH) Alarm history 10 0 Monitor | X
8860 to 8869 (229CH to 22A5H) Alarm history 11 0 Monitor | X
8870 to 8879 (22A6H to 22AFH) Alarm history 12 0 Monitor | X
8880 to 8889 (22BOH to 22B9H) Alarm history 13 0 Monitor | X
8890 to 8899 (22BAH to 22C3H) Alarm history 14 0 Monitor | X
8900 to 8909 (22C4H to 22CDH) Alarm history 15 0 Monitor | X
8910 to 8919 (22CEH to 22D7H) Alarm history 16 0 Monitor | X
8920 to 9009 (22D8H to 2331H) System area — — —
9010 to 9019 (2332H to 233BH) Level data 0 to 9 0 Control | O
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Address Name Default | Data Auto
Decimal (hexadecimal) value type refresh
CH1 |CH2 |CH3 |CH4 |CH5 |CH6 |CH7 |CHs
9020 (233CH) System area — — —
9021 9022 9023 9024 9025 9026 9027 9028 CHO Logging hold flag 0 Monitor | O
(233DH) | (233EH) | (233FH) | (2340H) | (2341H) | (2342H) | (2343H) | (2344H)
9029, 9030 (2345H, 2346H) System area — — —
9031 9032 9033 9034 9035 9036 9037 9038 CHO Head pointer 0 Monitor | X
(2347H) | (2348H) | (2349H) | (234AH) | (234BH) | (234CH) | (234DH) | (234EH)
9039, 9040 (234FH, 2350H) System area — — —
9041 9042 9043 9044 9045 9046 9047 9048 CHO Latest pointer 0 Monitor | X
(2351H) | (2352H) | (2353H) | (2354H) | (2355H) | (2356H) | (2357H) | (2358H)
9049, 9050 (2359H, 235AH) System area — — —
9051 9052 9053 9054 9055 9056 9057 9058 CHO Number of logging 0 Monitor | X
(235BH) | (235CH) | (235DH) | (235EH) | (235FH) | (2360H) | (2361H) | (2362H) | data
9059, 9060 (2363H, 2364H) System area — — —
9061 9062 9063 9064 9065 9066 9067 9068 CHO Trigger pointer 0 Monitor | X
(2365H) | (2366H) | (2367H) | (2368H) | (2369H) | (236AH) | (236BH) | (236CH)
9069, 9070 (236DH, 236EH) System area — — —
9071 9074 9077 9080 9083 9086 9089 9092 CHO Logging cycle monitor | 0 Monitor | X
(236FH) | (2372H) | (2375H) | (2378H) | (237BH) | (237EH) | (2381H) | (2384H) | value (s)
9072 9075 9078 9081 9084 9087 9090 9093 CHO Logging cycle monitor | 0 Monitor | X
(2370H) | (2373H) | (2376H) | (2379H) | (237CH) | (237FH) | (2382H) | (2385H) | value (ms)
9073 9076 9079 9082 9085 9088 9091 9094 System area — — —
(2371H) | (2374H) | (2377H) | (237AH) | (237DH) | (2380H) | (2383H) | (2386H)
9095 to 9100 (2387H to 238CH) System area — — —
9101 9106 9111 9116 9121 9126 9131 9136 CHO Trigger generation 0 Monitor | X
(238DH) | (2392H) | (2397H) | (239CH) | (23A1H) | (23A6H) | (23ABH) | (23BOH) | time (First/Last two digits of

the year)
9102 9107 9112 9117 9122 9127 9132 9137 CHO Trigger generation 0 Monitor | X
(238EH) | (2393H) | (2398H) | (239DH) | (23A2H) | (23A7H) | (23ACH) | (23B1H) | time (Month/Day)
9103 9108 9113 9118 9123 9128 9133 9138 CHO Trigger generation 0 Monitor | X
(238FH) | (2394H) | (2399H) | (239EH) | (23A3H) | (23A8H) | (23ADH) | (23B2H) | time (Hour/Minute)
9104 9109 9114 9119 9124 9129 9134 9139 CHO Trigger generation 0 Monitor | X
(2390H) | (2395H) | (239AH) | (239FH) | (23A4H) | (23A9H) | (23AEH) | (23B3H) | time (Second/Day of the

week)
9105 9110 9115 9120 9125 9130 9135 9140 CHO Trigger generation 0 Monitor | X
(2391H) | (2396H) | (239BH) | (23A0H) | (23A5H) | (23AAH) | (23AFH) | (23B4H) | time (Millisecond)
9141 to 9150 (23B5H to 23BEH) System area — — —
9151 9152 9153 9154 9155 9156 9157 9158 CHO Logging hold request | 0 Control | O
(23BFH) | (23COH) | (23C1H) | (23C2H) | (23C3H) | (23C4H) | (23C5H) | (23C6H)
9159, 9160 (23C7H, 23C8H) System area — — —
9161 9162 9163 9164 9165 9166 9167 9168 CHO Logging enable/ 1 Setting X
(23C9H) | (23CAH) | (23CBH) | (23CCH) | (23CDH) | (23CEH) | (23CFH) | (23D0H) | disable setting
9169, 9170 (23D1H, 23D2H) System area — — —
9171 9172 9173 9174 9175 9176 9177 9178 CHO Logging data setting 1 Setting X
(23D3H) | (23D4H) | (23D5H) | (23D6H) | (23D7H) | (23D8H) | (23D9H) | (23DAH)
9179, 9180 (23DBH, 23DCH) System area — — —
9181 9182 9183 9184 9185 9186 9187 9188 CHO Logging cycle setting 1 Setting X
(23DDH) | (23DEH) | (23DFH) | (23EOH) | (23E1H) | (23E2H) | (23E3H) | (23E4H) | value
9189, 9190 (23E5H, 23E6H) System area — — —
9191 9192 9193 9194 9195 9196 9197 9198 CHO Logging cycle unit 1 Setting X
(23E7H) | (23E8H) | (23E9H) | (23EAH) | (23EBH) | (23ECH) | (23EDH) | (23EEH) | setting
9199, 9200 (23EFH, 23F0H) System area — — —
9201 9202 9203 9204 9205 9206 9207 9208 CHO Post-trigger logging 5000 Setting X
(23F1H) | (23F2H) | (23F3H) | (23F4H) | (23F5H) | (23F6H) | (23F7H) | (23F8H) | points
9209, 9210 (23F9H, 23FAH) System area — — —
9211 9212 9213 9214 9215 9216 9217 9218 CHO Level trigger condition | 0 Setting X
(23FBH) | (23FCH) | (23FDH) | (23FEH) | (23FFH) | (2400H) | (2401H) | (2402H) | setting

9219, 9220 (2403H, 2404H)

System area
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Address Name Default | Data Auto
Decimal (hexadecimal) value | type refresh
CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8

9221 9222 9223 9224 9225 9226 9227 9228 CHO Trigger data " Setting X
(2405H) | (2406H) | (2407H) | (2408H) | (2409H) | (240AH) | (240BH) | (240CH)

9229, 9230 (240DH, 240EH) System area — — —
9231 9232 9233 9234 9235 9236 9237 9238 CHO Trigger setting value 0 Setting X
(240FH) | (2410H) | (2411H) | (2412H) | (2413H) | (2414H) | (2415H) | (2416H)

9239 to 9999 (2417H to 270FH) System area — — —
10000 to 19999 (2710H to 4E1FH) CH1 Logging data 0 Monitor | X
20000 to 29999 (4E20H to 752FH) CH2 Logging data 0 Monitor | X
30000 to 39999 (7530H to 9C3FH) CH3 Logging data 0 Monitor | X
40000 to 49999 (9C40H to C34FH) CH4 Logging data 0 Monitor | X
50000 to 59999 (C350H to EA5FH) CH5 Logging data 0 Monitor | X
60000 to 69999 (EA60H to 1116FH) CH6 Logging data 0 Monitor | X
70000 to 79999 (11170H to 1387FH) CH7 Logging data 0 Monitor | X
80000 to 89999 (13880H to 15F8FH) CH8 Logging data 0 Monitor | X
90000 - (15F90H -) System area — — —

*1  The following shows the default values.
CH1: 10, CH2: 11, CH3: 12, CH4: 13, CH5: 14, CH6: 15, CH7: 16, CH8: 17
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Details of buffer memory addresses

This section indicate the details of the buffer memory areas of the multiple input module.

Point

This section describes buffer memory addresses for CH1 in normal mode.

Latest error code

The latest error code detected in the multiple input module is stored. For details on the error codes, refer to the following.
[Z5~ Page 424 List of error codes

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name

CHA1 |CH2 \cus |CH4 |CH5 ‘CHG |CH7 ‘CHB

Latest error code

0

Latest error code (in FX2N allocation mode function)

29

HClearing an error

Turn 'Error clear request' (Un\G70, b15) off>on—off.

Latest address of error history

Among Error history O (Un\G3600 to Un\G3759), a buffer memory address which stores the latest error code is stored.

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name

CHA1 |CH2 \cus |CH4 |CH5 ‘CHG |CH7 ‘CHB

Latest address of error history

1

Latest address of error history (in FX2N allocation mode
function)

121

Latest alarm code

The latest alarm code detected in the multiple input module is stored. For details on the alarm codes, refer to the following.

[=5~ Page 427 List of alarm codes

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name

CHA1 |CH2 \cus |CH4 |CH5 ‘CHG |CH7 ‘CHB

Latest alarm code

2

Latest alarm code (in FX2N allocation mode function)

122

EClearing an alarm

Turn 'Error clear request' (Un\G70, b15) off>on—off.

Latest address of alarm history

Among Alarm history OO (Un\G3760 to Un\G3919), a buffer memory address which stores the latest alarm code is stored.

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name

CHA1 |CH2 \cus |CH4 |CH5 ‘CHG |CH7 ‘CHB

Latest address of alarm history

3

Latest address of alarm history (in FX2N allocation mode
function)

123
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Module information

Module information of FX5-8AD is stored. For module information, 61EOH (fixed hexadecimal value) is stored.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CHA1 |CH2 \cns |CH4 |CH5 \cne |CH7 \cns

Module information 30

Module information [FX2N allocation mode]

The FX5-8AD module information in FX2N allocation mode function is stored. For model information, 61E4H (fixed

hexadecimal value) is stored.
EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CHA1 |CH2 \cns |CH4 |CH5 \cne |CH7 \cns

Module information (in FX2N allocation mode function) 30

Firmware version

Firmware version is stored. Firmware version is stored in 4 digit decimal number.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CHA1 |CH2 \cns |CH4 |CH5 \cne |CH7 \cns
Firmware version 31
Firmware version (in FX2N allocation mode function) 31

Warning output flag (Process alarm upper limit)

The upper limit alarm of the process alarm can be checked for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[oJofo]o|o]o]o] o [cHslcHr|cHs|cHs|cHalcHs|cHz]cH]
/ /
@ ()
(1) 0: Normal, 1: Alarm ON
(2) The values of b8 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 |CH2 \cus |CH4 |CH5 ‘CHG |CH7 ‘CHB

Warning output flag (Process alarm upper limit) 36

HAlert output flag status

« If the limit specified by the process alarm upper upper limit value is equal to or exceeded, Alarm ON (1) is stored in 'Alert
output flag (Process alarm upper limit)' (Un\G36) of the corresponding channel.

« If an alert is detected even in one channel, of the channels where conversion is enabled and the alert output setting
(Process alarm) is enabled, 'Alert output signal' (Un\G69, b8) also turns on.

HClearing alert output flag

* When the digital operation value becomes smaller than the process alarm upper lower limit value, the flag is automatically
cleared.
» Turning off>on—off 'Operating condition setting request' (Un\G70, b9) allows the flag to be cleared.
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Warning output flag (Process alarm lower limit)

The lower limit alarm of the process alarm can be checked for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl

b0

[ofofofo]o]o]o] o [cHecHr|cHs|cHs|cHalcha|cHz]cHi]

/

/

2)
(1) 0: Normal, 1: Alarm ON
(2) The values of b8 to b15 are fixed to 0.

EBuffer memory address

()

The following shows the buffer memory address of this area.

Buffer memory name

CHA1 |CH2 \cus |CH4 |CH5 ‘CHG |CH7 ‘CHS

Warning output flag (Process alarm lower limit)

37

HAlert output flag status

« If the limit specified by the process alarm lower lower limit value is equal to or exceeded, Alarm ON (1) is stored in 'Alert
output flag (Process alarm lower limit)' (Un\G37) of the corresponding channel.

« If an alert is detected even in one channel, of the channels where conversion is enabled and the alert output setting
(Process alarm) is enabled, 'Alert output signal' (Un\G69, b8) also turns on.

HClearing alert output flag

* When the digital operation value becomes greater than the process alarm lower upper limit value, the flag is automatically

cleared.

» Turning off>on—off 'Operating condition setting request' (Un\G70, b9) allows the flag to be cleared.

Warning output flag (Process alarm upper limit/lower limit) [FX2N allocation mode]

When the FX2N allocation mode function is used, the upper/lower limit alarm of the process alarm can be checked.

b15 b14 b13 b12

o
a
-

b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
CHB8|CH8|CH7|CH7|CHB6|CHB6|CH5|CH5|CH4|CH4|CH3|CH3|CH2[CH2[CH1|CH1
E|E|E |E[E |E |E |E |E |E |E [E |E |E |E |E
5o|lbo|lso|8olbolde|telselboltoltelbelbo|ltolbelbo
:2(g2[z2|582|z2[g2|22|22[z2]|22|22|22|22|82(22|82
Sgsgsgsgisg|Iogfag[sg|ag5g|sg|5g[8g|5¢%|3¢8[5¢
/
(1
(1) 0: Normal, 1: Alarm ON
EBuffer memory address
The following shows the buffer memory address of this area.
Buffer memory name CHA1 | CH2 \ CH3 | CH4 | CH5 \ CH6 | CH7 \ CH8
Alert output flag (Process alarm) (in FX2N allocation mode 26
function)

HAlert output flag status

* When the value is out of the range specified in the process alarm upper upper limit value or process alarm lower lower limit
value, Alarm ON (1) is stored in Alert output flag (Process alarm upper limit/lower limit) corresponding to each channel.

« If an alert is detected even in one channel, of the channels where conversion is enabled and the alert output setting
(Process alarm) is enabled, 'Alert output signal' (Un\G69, b8) also turns on.

HClearing alert output flag

* When the digital operation value falls within the process alarm upper lower limit value or less, or process alarm lower upper
limit value or more, the flag is automatically cleared.

» Turning off>on—off 'Operating condition setting request' (Un\G70, b9) allows the flag to be cleared.
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Warning output flag (Rate alarm upper limit)

The upper limit alarm of the rate alarm can be checked for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[ofofofo]o]o]o] o [cHecHr|cHs|cHs|cHalcha|cHz]cHi]
/ /
@ ()
(1) 0: Normal, 1: Alarm ON
(2) The values of b8 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 |CH2 \cus |CH4 |CH5 ‘CHG |CH7 ‘CHB
Warning output flag (Rate alarm upper limit) 38

HAlert output flag status

« If the limit specified in the rate alarm upper limit value is equal to or exceeded, Alarm ON (1) is stored in 'Alert output flag
(Rate alarm upper limit)' (Un\G38) of the corresponding channel.

« If an alert is detected even in one channel, of the channels where conversion is enabled and the alert output setting (Rate
alarm) is enabled, 'Alert output signal' (Un\G69, b8) also turns on.

HClearing alert output flag

* When the digital output value becomes smaller than the rate alarm upper limit value, the flag is automatically cleared.
» Turning off>on—off 'Operating condition setting request' (Un\G70, b9) allows the flag to be cleared.

Warning output flag (Rate alarm lower limit)

The lower limit alarm of the rate alarm can be checked for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[ofo]ofo]o]o]o] o [cHecHr|cHs|cHs|cra|chalcHz]cHi]
/ /
@ O
(1) 0: Normal, 1: Alarm ON
(2) The values of b8 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CHA1 |CH2 \cns |CH4 |CH5 \cne |CH7 \cns

Warning output flag (Rate alarm lower limit) 39

HAlert output flag status

* When the value becomes equal to or smaller than the range specified in the rate alarm lower limit value, Alarm ON (1) is
stored in 'Alert output flag (Rate alarm lower limit)' (Un\G39) corresponding to each channel.

« If an alert is detected even in one channel, of the channels where conversion is enabled and the alert output setting (Rate
alarm) is enabled, 'Alert output signal' (Un\G69, b8) also turns on.

HClearing alert output flag

* When the digital output value becomes smaller than the rate alarm lower limit value, the flag is automatically cleared.
» Turning off>on—off 'Operating condition setting request' (Un\G70, b9) allows the flag to be cleared.
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Warning output flag (Rate alarm upper limit/lower limit) [FX2N allocation mode]

When the FX2N allocation mode function is used, the upper/lower limit alarm of the rate alarm can be checked.

b15 b14 b13 b12 b11

b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
CHB8|CH8|CH7|CH7|CHB|CHB6|CH5|CH5|CH4|CH4|CH3|CH3|CH2[CH2[CH1|[CH1
E|EIE [E[E [E |E |E |E|E |E|E |E|E |E |E
0|8 0|d0|d0|dw|d 0|0 0| 0|de|de|d 0| o|deldelde|[de
231931232322 |e2|z23|e2|z2|122|z23|e2(z32|e23(22)122
55|5g(8g|Sg[ag|Se[8e|Sg[8g|SS[B |5 g[8 e|SE[8E|5E
/
(1
(1) 0: Normal, 1: Alarm ON
EBuffer memory address
The following shows the buffer memory address of this area.
Buffer memory name CH1 | CH2 ‘ CH3 | CH4 | CH5 \ CH6 | CH7 \ CH8
Alert output flag (Rate alarm) (in FX2N allocation mode 27
function)

HAlert output flag status

« If the value is out of the range specified in the rate alarm upper limit value or the rate alarm lower limit value, Alarm ON (1)
is stored in Alert output flag (rate alarm) corresponding to each channel.

« If an alert is detected even in one channel, of the channels where conversion is enabled and the alert output setting
(Process alarm) is enabled, 'Alert output signal' (Un\G69, b8) also turns on.

HClearing alert output flag

* When the change rate of the digital output value falls within the rate alarm upper limit value or less, or rate alarm lower limit

value or more, the flag is automatically cleared.

» Turning off>on—off 'Operating condition setting request' (Un\G70, b9) allows the flag to be cleared.

Input signal error detection flag

The status of an analog input value can be checked for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl

b0

[oJofo]o[o]o]o] o [cHslcHr|cHs|cHs|chalcHscHz]cH]

\ /' \ /
2) Q)]
(1) 0: Normal, 1: Input signal error
(2) The values of b8 to b15 are fixed to 0.
EBuffer memory address
The following shows the buffer memory address of this area.
Buffer memory name CH1 | CH2 \ CH3 | CH4 | CH5 \ CH6 | CH7 \ CHs8
Input signal error detection flag 40

Hinput signal error detection flag status

* When an analog input value out of the range specified in Input signal error detection setting value is detected, Input signal
error detection flag corresponding to each channel of detection turns to Input signal error (1).

* When an error is detected in any channel where the conversion and the input signal error detection are enabled, 'Input

signal error detection signal' (Un\G69, b12) turns on.
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EClearing input signal error detection flag

Clearing input signal errors detection flag differs depending on Input signal error detection/disconnection detection auto-clear

enable/disable setting.

When Input signal error detection/disconnection detection auto-clear enable/disable setting is set to Enable (0)

* When an analog input value falls within the normal range, Normal (0) is stored in the corresponding bit of 'Input signal error
detection flag' (Un\G40).

When Input signal error/disconnection detection auto-clear enable/disable setting is set to Disable (1)

* When an analog input value falls within the normal range, if turning off>on—off ‘Error clear request’ (Un\G70, b15), Normal
(0) is stored in the corresponding bit of 'Input signal error detection flag' (Un\G40).

» Turning off>on—off 'Operating condition setting request' (Un\G70, b9) allows the flag to be cleared.

Disconnection detection flag

The status of disconnection can be checked for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
[oJofo]o|o]o]o] o [cHslcHr|cHs|cHs|chalcHs|cHz]cH]
/ /
(2) (1
(1) 0: Normal, 1: Disconnection detection
(2) The values of b8 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 |CH2 \cus |CH4 |CH5 ‘CHG |CH7 ‘CHB

Disconnection detection flag 41

BStatus of disconnection detection flag

« If a disconnection is detected by the disconnection detection function, disconnection detection flag, which corresponds to
the channel where the disconnection is detected, turns to disconnection detection (1).

« If an error is detected even in one channel, of the channels where conversion is enabled and disconnection detection is
enabled, 'Disconnection detection signal' (Un\G69, b6) turns on.

HClearing disconnection detection flag

Clearing disconnection detection flag differs depending on Input signal error detection/disconnection detection auto-clear

enable/disable setting.

When Input signal error detection/disconnection detection auto-clear enable/disable setting is set to Enable (0)

» When the disconnection cause is eliminated, and the analog input value falls within the normal range, Normal (0) is stored
in the corresponding bit of 'Disconnection detection flag' (Un\G41).

When Input signal error/disconnection detection auto-clear enable/disable setting is set to Disable (1)

* When an analog input value falls within the normal range, if turning off>on—off ‘Error clear request’ (Un\G70, b15), Normal
(0) is stored in the corresponding bit of 'Disconnection detection flag' (Un\G41).

» Turning off>on—off 'Operating condition setting request' (Un\G70, b9) allows the flag to be cleared.

Input signal error detection flag/disconnection detection flag [FX2N allocation mode]

The status of an analog input value or disconnection can be checked for each channel.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

CH8|CH8|CH7|CH7|CH6|CH6|CH5|CH5(CH4|CH4|CH3|CH3|CH2|CH2|CH1|{CH1
S s s 8 g 5 513 |3
S|os|s|s|S|s|s|s|s|le|e|2|&|= |82
si=(g|S|8ls|g|e|g|2 |8 |2|8|E|E|%E
cSlo|cs|olc|lolcs|a2|c|2|s|2|c|o2|s|s
s|le|ls5|2|&§|> g 2 Sls g ls|sl|2|8|8
2| 3|le2|3|l2|3|le|3|l2|3a|l2|al2|3|2|8
a =l =) < ol c (=) < [a ] = (=) = a < ] D

s
N

—
[N
=

(1) 0: Normal, 1: Detection
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EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 |CH2 \cus |CH4 |CH5 ‘CHG |CH7 ‘CHS

Input signal error detection flag/disconnection detection flag 28

BStatus of input signal error detection flag/disconnection detection flag
* When an analog input value out of the range specified in Input signal error detection setting value is detected, Input signal

error detection flag corresponding to each channel turns to Input signal error (1).

« If a disconnection is detected by the disconnection detection function, disconnection detection flag, which corresponds to
the channel where the disconnection is detected, turns to disconnection detection (1).

* When an error is detected in any channel where the conversion and the input signal error detection are enabled, 'Input
signal error detection signal' (Un\G69, b12) turns on.

« If an error is detected even in one channel, of the channels where conversion is enabled and disconnection detection is
enabled, 'Disconnection detection signal' (Un\G69, b6) turns on.

HClearing input signal error detection flag/disconnection detection flag
Clearing input signal errors detection flag/disconnection detection flag differs depending on Input signal error detection/

disconnection detection auto-clear enable/disable setting. (When turning off>on—off, Error clear request (Un\G70, b15) the

flag is cleared regardless of the setting.)

When Input signal error detection/disconnection detection auto-clear enable/disable setting is set to Enable (0)

* When an analog input value falls within the normal range, Normal (0) is stored in the corresponding bit of 'Input signal error
detection flag/disconnection detection flag' (Un\G28).

When Input signal error/disconnection detection auto-clear enable/disable setting is set to Disable (1)

* When an analog input value falls within the normal range, if turning off>on—off ‘Error clear request’ (Un\G70, b15), Normal
(0) is stored in the corresponding bit of 'Input signal error detection flag/disconnection detection flag' (Un\G28).

» Turning off>on—off 'Operating condition setting request' (Un\G70, b9) allows the flag to be cleared.

Conversion completed flag

The conversion status can be checked.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
[oJofo]o|o]o]o] o [cHslcHr|cHs|cHs|chalcHs|cHz]cH]
/ /
(2) (1
(1) 0: During conversion or unused, 1: Conversion completed
(2) The values of b8 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 |CH2 \cus |CH4 |CH5 ‘CHG |CH7 ‘CHS

Conversion completed flag 42

Conversion completed flag (in FX2N allocation mode function) | 124

HThe status of conversion completed flag
When the first conversion is completed in the channel where conversion is enabled, the flag turns to Conversion completed

(1). Upon completion of the conversion of all the channels where conversion is enabled, 'Conversion completed flag' (Un\G69,
b14) turns on.

HClearing conversion completed flag
Turning off>on—off 'Operating condition setting request' (Un\G70, b9) turns the flag back to the default (During conversion or

unused (0)), and when the first conversion is completed, the flag turns to Conversion completed (1) again.
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Operation mode monitor

The operation mode status in operation can be checked.

Monitor value

Description

0 Normal mode

1 Offset/gain setting mode
2 FX2N Allocation Mode

3 2CH conversion mode

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name CHA1 | CH2 \ CH3 | CH4 | CH5 \ CH6 | CH7 \ CH8
Operation mode monitor 60
Operation mode monitor (In FX2N allocation mode function) 60
Input signals
A state of a multiple input module can be checked in the buffer memory area.
EBuffer memory address
The following shows the buffer memory address of this area.
Buffer memory name CHA1 | CH2 \ CH3 | CH4 | CH5 \ CH6 | CH7 \ CH8
Input signals 69
Input signal (In FX2N allocation mode function) 69
HList of input signals
Buffer Memory Areas Description

b0 Module READY

b1to 4 Use not allowed

b5 Offset/gain initialization completed flag
b6 Disconnection detection signal

b7 Use not allowed

b8 Warning output signal

b9 Operating condition setting completed flag
b10 Offset/gain setting mode status flag
b11 Channel change completed flag

b12 Input signal error detection signal

b13 Use not allowed

b14 Conversion completed flag

b15 Error flag

EModule READY (b0)

Module READY (b0) turns on to indicate the preparation for the conversion is completed after the power-on or after the reset

of the CPU module, and the conversion is performed.

In the following cases, 'Module READY" turns off.

« In the offset/gain setting mode (In this case, the conversion is performed.)

* When a watchdog timer error has occurred in the multiple input module (In this case, the conversion is not performed.)
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HOffset/gain initialization completed flag (b5)
» Use as an interlock condition to turn off>on—off 'Offset/gain initialization request' (Un\G70, b5).

« Offset/gain initialization is not be performed unless ‘Offset/gain initialization enabled code '(Un\G305) is set to E20FH.
* It is possible to perform offset/gain initialization in normal mode only.

* When 'Offset/gain initialization request' (Un\G70, b5) is off, 'Offset/gain initialization complete flag' (Un\G69, b5) turns off.

——————— - Implement by multiple input module
—— > Implement by program

Offset value in offset/gain setting Value other than initial valu%< Initial value

Gain value in offset/gain setting

‘Offset/gain initialization completed flag’ '

(Un\G69, b5)

‘Offset/gain initialization request’ J \A/I

(Un\G70, b5)

1
U

Value other than initial vaIu% Initial value

(WA J b/
OFF \/ !
‘.
I
T

OFF -

EDisconnection detection signal (b6)
Turns on when disconnection is detected for the channel where Enable (0) is set in 'CH1 Disconnection detection enable/

disable setting' (Un\G531

) and the conversion is enabled.

When 'Disconnection detection signal' (Un\G69, b6) turns on, the following operations are performed.

* Avalue corresponding

to 'CH1 Conversion setting at disconnection detection' (Un\G534) is stored in the temperature

measurement value of the relevant channel.

* The ALM LED flashes.

Turning off 'Disconnection detection signal' (Un\G69, b6) differs depending on Input signal error/disconnection detection auto-
clear enable/disable setting.

Input signal error/ Operations related to the turning off of Disconnection detection signal (Un\G69, b6)
Disconnection
detection automatic
clear enable/disable
setting
Enable (0) When the temperature input value is within the setting range and the disconnection is restored, the 'Disconnection detection

signal’ (Un\G69, b6) automatically turns off, and ALM LED turns off.
Disable (1) Eliminate the disconnection cause, and turn 'Error clear request' (Un\G70, b15) off>on—off. '‘Disconnection detection signal’

(Un\G69, b6) turns off, ALM LED turns off, and the latest alarm code is cleared.

——————— - Implement by multiple input module
— > Implement by program
Disconnection 0 Disconnection detection 0
detection flag ><, ?<
/ ON !

'Disconnection i 4

detection signal' N Y

(Un\G69, b6) OFF ™ y OF

oN
T
'Error clear request' L’ \
(Un\G70, b15) OFF OFF
Point >

Averaging

processing starts over after the conversion resumes.
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EWarning output signal (b8)
Alert output signal (Un\G69, b8) turns on when the process alarm or rate alarm has been detected. When the alert output
function (process alarm/rate alarm) is disabled for all channels, 'Alert output signal' (Un\G69, b8) is always off.

Alarm Operation

Process alarm « Process alarm turns on when ‘CH1 Digital operation value’ exceeds the range set for 'CH1 Process alarm upper upper limit
value' (Un\G514) or 'CH1 Process alarm lower lower limit value' (Un\G520). The ALM LED also turns on along with the on of
the signal. The target of alert output is the channels only where the alert output function (process alarm) and the conversion
are both enabled.

« Process alarm turns off when ‘CH1 Digital output value’ falls within the setting range for all the channels where the
conversion is enabled. The ALM LED also turns off along with the off of the signal.

Rate alarm « Rate alarm turns on when the change rate of ‘CH1 Digital output value’ exceeds the range set for 'CH1 Rate alarm upper
limit value' (Un\G524) and 'CH1 Rate alarm lower limit value' (Un\G526). The ALM LED also turns on along with the on of the
signal. The target of alert output is the channels only where the alert output function (rate alarm) and the conversion are both
enabled.

 Rate alarm turns off when the change rate of ‘CH1 Digital output value’ falls within the setting range for all the channels
where the conversion is enabled. The ALM LED also turns off.

——————— - Implement by multiple input module

Warning output flag (Process alarm upper limit)
Warning output flag (Process alarm lower limit)

Warning output flag (Rate alarm upper limit) 0 >< Alarm ocours >< 0
Warning output flag (Rate alarm lower limit) |

‘Warning output signal’ \\~> ‘\*
(Un\G69, b8) OFF ™ OFF

HOperating condition setting completed flag (b9)

When changing values of the buffer memory, use as an interlock condition to turn off»>on—off 'Operating condition setting
request' (Un\G70, b9).

For the buffer memory areas which require turning off>on—off of 'Operating condition setting request' (Un\G70, b9) to enable
the changed values, refer to the following.

[=5~ Page 432 Buffer Memory Areas

When 'Operating condition setting completed flag' (Un\G69, b9) is off, the conversion is not performed.

When 'Operating condition setting request' (Un\G70, b9) is on, 'Operating condition setting completed flag' (Un\G69, b9) turns
off.

--------- + Controlled by the multiple input module
—— > Controlled by the program

ON

"Module READY'
(Un\G69, b0) ‘

'Operating condition setting N\ P OFF - AN
)

completed flag'

/ N \
(Un\G69, b9) /, \ ON ~ . |
/ / , /
'Operating condition setting / <. ﬁ|‘ OFF//
request' | M B
(Un\G70, b9) ‘\\ ON / ‘\\ ON

N N AN
'Conversion completed flag' “~M OFF

(Un\G69, b14)
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HOffset/gain setting mode status flag (b10)

When registering the value, which has been adjusted with the offset/gain setting, use as an interlock condition to turn

off>on—off 'User range write request' (Un\G70, b10).

"Module READY'
(Un\G69, b0)

'Offset/gain setting mode status
flag'
(Un\G69, b10)

'User range write request'
(Un\G70, b10)

--------- + Controlled by the multiple input module
—— > Controlled by the program

OFF
ON ON
JANOFF 77
4 7
ON |} ( !
/: \\ K
OFF OFF

EChannel change completed flag (b11)
When changing a channel to perform the offset/gain setting, use as an interlock condition to turn off>on—off 'Channel
change request' (Un\G70, b11).

'CH1 Offset/gain setting mode
(offset specification) (Un\G4132),
'CH1 Offset/gain setting mode
(gain specification) (Un\G4133)

'‘Channel change completed flag'
(Un\G69, b11)

'‘Channel change request'
(Un\G70, b11)

APPX

——————— - Controlled by the multiple input module
—— > Controlled by the program

>< Offset setting/gain setting channel ><

ON
| «
OFF ’ '/ OFF
I \
ON‘\ Y
//l \‘ /l
OFF OFF
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Hinput signal error detection signal (b12)

Set 'CH1 Input signal error detection setting' (Un\G528) to one of upper lower limit detection, upper limit detection, lower limit

detection, and simple disconnection detection, and turns on if the analog input value exceeds the setting range that is set in

'CH1 Input signal error detection lower limit setting value (Un\G529) or 'CH1 Input signal error detection upper limit setting

value’ (Un\ G530) in the channel where the conversion has been enabled. For the cases where the simple disconnection

detection is set, 'CH1 Input signal error detection lower limit setting value' (Un\G529) or 'CH1 Input signal error detection

upper limit setting value' (Un\G530) is ignored and turns on at the disconnection detection.

When 'Input signal error detection signal' (Un\G69, b12) turns on, the following operations are performed.

« Digital output value and digital operation value of the relevant channel is held with the value just before the error was
detected.

* The ALM LED flashes.

Turning off 'Input signal error detection signal' (Un\G69, b12) differs depending on Input signal error/disconnection detection

auto-clear enable/disable setting.

Input signal error/ Operations related to the turning off of input signal error detection signal (Un\G69, b12)
Disconnection detection
automatic clear enable/
disable setting

Enable (0) If the input signal is within the setting range, 'Input signal error detection signal' (Un\G69, b12) and 'Input signal error
detection flag' (Un\G40) automatically turn off, and ALM LED turns off.

Disable (1) Remove the cause of the input signal error and set the input signal within the setting range. Then turn the 'error clear
request’ (Un\G70, b15) OFF—>ON—OFF. The input signal error detection signal '(Un\G69, b12) and the 'input signal error
detection flag’ (Un\G40) will turn OFF, and the ALM LED will turn off. The latest alarm code will also be cleared.

---------- » Implement by multiple input module
——  » Implement by program

Input signal error detection flag 0 ><nput signal error detection>< 0

/" ON |
'Input signal error detection signal' o v

R 1 B 4
(Un\G69, b12) OFF v » OFF

ON'\

'Error clear request’ L. \
(Un\G70, b15) OFF OFF

Point )’

Averaging processing starts over after the conversion resumes.

EConversion completed flag (b14)
Conversion completed flag (Un\G70, b15) turns on when the first conversion has been completed for all conversion enabled
channels. When reading a digital output value, use this signal or '‘Conversion completed flag' (Un\G42) as an interlock.

HError occurrence flag (b15)
Error flag (Un\G69, b15) turns on when an error has occurred.

---------- » Controlled by the multiple input module
—— b Controlled by the program

'Latest error code' (Un\GO),

"Latest alarm code’ (Un\G2) o > Emororalam  _»<_ o0

~  ON
'Error flag' ol \‘ >
(Un\G69, b15) OFF v OFF
ON''
'Error clear request’ OFF r \’ OFF

(UN\G70, b15)

'Error flag' (Un\G69, b15), 'Latest error code' (Un\G0), and 'Latest alarm code' (Un\G2) are cleared at the timing when 'Error
clear request' (Un\G70, b15) turns off—»on.
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Output signals

A state of FX5-8AD can be checked in the buffer memory area.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CHA1 | CH2 \ CH3 | CH4 | CH5 \ CH6 | CH7 \ CH8
Output signals 70
Output signal (In FX2N allocation mode function) 70
HList of output signals
Buffer Memory Areas Description
b0 to 4 Use not allowed
b5 Offset/gain initialization request
b6 to 8 Use not allowed
b9 Operating condition setting request
b10 User range write request
b11 Channel change request
b12 to 14 Use not allowed
b15 Error clear request

HOffset/gain initialization request (b5)

Turn off>on—off to enable the settings of buffer memory areas.

Offset/gain initialization is not to be performed unless ‘Offset/gain initialization enabled code is set to E20FH.

When 'Offset/gain initialization request' (Un\G70, b5) is off, 'Offset/gain initialization complete flag' (Un\G69, b5) turns off.

HOperating condition setting request (b9)

Turn off>on—off to enable the settings of buffer memory areas.

For the timing of turning the signal off>on—off, refer to the following.
[=5~ Page 455 Operating condition setting completed flag (b9)

HUser range write request (b10)

In the offset/gain setting mode, turn off>on—off User range write request (b10) to register values adjusted with the offset/gain
setting in a multiple input module. The data is written to the flash memory at the timing when this signal is turned off—on.
For the timing of turning the signal off>on—off, refer to the following.

[Z=~ Page 456 Offset/gain setting mode status flag (b10)

EChannel change request (b11)

Turn off>on—off Channel change request (b11) to change a channel to perform the offset/gain setting.
For the timing of turning the signal off>on—off, refer to the following.

[=5~ Page 456 Channel change completed flag (b11)

HError clear request (b15)

Turn off5>on—off Error clear request (b15) when Error flag (Un\G69, b15), Disconnection detection signal (Un\G69, b6), Input
signal error detection signal (Un\G69, b12), Latest error code (Un\G0), and Latest alarm code (Un\G2) are cleared.

For the timing of turning the signal off>on—off, refer to the following.

« [ Page 457 Error occurrence flag (b15)

+ [Z5~ Page 454 Disconnection detection signal (b6)

» [Z5~ Page 457 Input signal error detection signal (b12)
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Level data 0 to 9

This area stores data to be monitored when a level trigger of the logging function is used. Ten types of data are available:

'Level data 0' (Un\G90) to 'Level data 9' (Un\G99). These are useful, for example, to generate triggers while monitoring the
values of devices other than the multiple input module.

For details on the logging function, refer to the following.

==~ Page 377 Logging function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name 0 1 2 3 4 5 6 7 8 9
Level datadl 90 91 92 93 94 95 96 97 98 99
Level datad (in FX2N allocation mode | 9010 9011 9012 9013 9014 9015 9016 9017 9018 9019
function)

ESetting range
The possible setting range is from -32768 to +32767.

EDefault value

The default value is 0 for all the channels.

Mode switching setting

Set a setting value for the mode to be switched.

Destination mode Buffer memory address Setting value
Normal mode 296 4658H
297 4144H
Offset/gain setting mode 296 4144H
297 4658H
Pointp

When a value out of the above is written and 'Operating condition setting request' (Un\G70, b9) is turned
off>on—off, the mode setting is not performed and only the operating condition is changed. In this case, this
area is cleared to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CHA1 | CH2 \ CH3 | CH4 | CH5 \ CH6 | CH7 \ CH8
Mode switching setting 296, 297
Mode switching setting (in FX2N allocation mode function) 126, 127

EEnabling the setting
Turn off>on 'Operating condition setting request’' (Un\G70, b9) to enable the setting.

HAfter the mode is switched
When the mode is switched, this area is cleared to 0 and 'Operating condition setting completed flag' (Un\G69, b9) turns off.

After checking that 'Operating condition setting completed flag’ (Un\G69, b9) is off, turn off 'Operating condition setting
request' (Un\G70, b9).
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Rate alarm change rate selection

Select rate alarm change rate. "Rate specification" that sets the rate alarm upper limit value and the rate alarm lower limit
value in units of 0.1% with respect to (the maximum value of the digital output value) - (the minimum value of the digital output
value), and "Digital output value specification" that sets in units of digits for the range of digital output values, can be selected.

Setting value Description
0 Rate specification
1 Digital output value specification

When setting to a value other than the above table, it operates with digital output value specification (1).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 | CH2 \ CH3 | CH4 | CH5 \ CH6 | CH7 \ CH8
Rate alarm change rate selection 299

Rate alarm change rate selection (in FX2N allocation mode 130

function)

EEnabling the setting
Turn off>on 'Operating condition setting request’' (Un\G70, b9) to enable the setting.

EDefault value
Digital output value specification (1) is set.

Input signal error/Disconnection detection automatic clear enable/disable setting

Set whether to enable or disable auto-clear of input signal error or disconnection detection with the input signal error detection
function or disconnection detection function.

Setting value Description
0 Enable
1 Disable

Setting a value other than in the table above results in operation with Disable (1).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 |CH2 \cns |CH4 |CH5 \cne |CH7 \cns

Input signal error/Disconnection detection automatic clear 304
enable/disable setting

Input signal error/disconnection detection auto-clear enable/ 133
disable setting (in FX2N allocation mode function)

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is Disable (1) for all the channels.
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Offset/gain initialization enable code

When the offset/gain initialization request (Un/G70, b5) turns off»on by setting the enable code "E20FH" in this area at the

time of initialization of offset/gain, the offset value and the gain value in the flash memory of the multiple input module are

initialized.

When setting anything other than "E20FH" in this area, initialization is not executed.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CHA1 | CH2 \ CH3 | CH4 | CH5 \ CH6 | CH7 \ CH8
Offset/gain initialization enable code 305
Offset/gain initialization enable code (In FX2N allocation mode | 1340
function)
EDefault value
The default value is set to 0.
CH1 Digital output value
The converted digital output value is stored in 16-bit signed binary value.
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
7 % ’
) (1
(1) Data section
(2) Sign bit 0: Positive, 1: Negative
EBuffer memory address
The following shows the buffer memory address of this area.
Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Digital output value 400 600 800 1000 1200 1400 1600 1800
CHO Digital output value (in FX2N allocation mode function) 1001 1003 1005 1007 1009 1011 1013 1015

HRefreshing cycle

The value is updated every conversion cycle.

CH1 Digital operation value

When the digital clipping function, scaling function, shift function are used, digital values to which the digital clipping, scale

conversion, and shift-and-add were performed are stored in 16-bit signed binary in the digital operation value.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

HEEEEEEEEEEEEEEN

et e g
(2 (1

(1) Data section

(2) Sign bit 0: Positive, 1: Negative

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Digital operation value 402 602 802 1002 1202 1402 1602 1802
CHO Digital operation value (in FX2N allocation mode 10 1 12 13 14 15 16 17
function)

Point >

When not using the digital clipping function, scaling function, and shift function, the same value as 'CH1 Digital

output value' (Un\G400) is stored.
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CH1 Maximum value

The maximum value of the digital operation value is stored in 16-bit signed binary value.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

HEEEEEEEEEEEEEEN

A v g
2 (1

(1) Data section

(2) Sign bit 0: Positive, 1: Negative

In the following cases, 'CH1 Maximum value' (Un\G404) is updated with the current value.
* When 'Operating condition setting request' (Un\G70, b9) is turned off>on—off, and the setting is changed
* When 'CH1 Maximum value reset request' (Un\G473) is turned off->on—off

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Maximum value 404 604 804 1004 1204 1404 1604 1804
CHO Maximum value (In FX2N allocation mode function) 111 112 113 114 115 116 117 118

HRefreshing cycle

The value is updated every conversion cycle.

Point/®

« For the channel to which the averaging processing is specified, the maximum and minimum values are

stored at every averaging processing time.

» When the scaling function, shift function, and digital clipping function are used, values calculated by each

function are stored in Maximum value and Minimum value.

CH1 Minimum value

The minimum value of the digital operation value is stored in 16-bit signed binary value.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

HEEEEEEEEEEEEEEN

S e g
2 (1

(1) Data section

(2) Sign bit 0: Positive, 1: Negative

In the following cases, 'CH1 Minimum value' (Un\G406) is updated with the current value.
* When 'Operating condition setting request' (Un\G70, b9) is turned off>on—off, and the setting is changed
* When 'CH1 Minimum value reset request' (Un/G474) is turned off>on—off

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Minimum value 406 606 806 1006 1206 1406 1606 1806
CHO Minimum value (In FX2N allocation function mode) 101 102 103 104 105 106 107 108

HRefreshing cycle

The value is updated every conversion cycle.

Point/®

« For the channel to which the averaging processing is specified, the maximum and minimum values are

stored at every averaging processing time.

» When the scaling function, shift function, and digital clipping function are used, values calculated by each

function are stored in Maximum value and Minimum value.
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CH1 Logging hold flag

The logging holding status can be checked.
For details on the logging function, refer to the following.
[=5~ Page 377 Logging function

Monitor value

Description

0

OFF

1

ON

As data collection in 'CH1 Logging data' (Un\G10000 to Un\G19999) comes to a halt, this flag turns to ON (1).
When logging restarts by changing 'CH1 Logging hold request' (Un\G471) from ON (1)—»>OFF (0), 'CH1 Logging hold flag'

(Un\G409) is turned to OFF (0).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Logging hold flag 409 609 809 1009 1209 1409 1609 1809
CHO Logging hold flag (in FX2N allocation mode function) 9021 9022 9023 9024 9025 9026 9027 9028

CH1 Conversion status

The conversion status is stored.

Monitor value

Conversion status

Setting content

0

Conversion disable

A status of conversion disable. Conversion of the relevant channel is not executed.

1

Conversion start

A status from the conversion enabled to the initial conversion completed.

2

Conversion completed

A status after the initial conversion completed. Conversion is being executed.

3

Input signal error detection in progress/
disconnection detection in progress

A status where an input signal error or disconnection is being detected.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Conversion status 420 620 820 1020 1220 1420 1620 1820
CHO Conversion status (In FX2N allocation mode function) 1021 1022 1023 1024 1025 1026 1027 1028
CH1 Maximum value reset completed flag
The reset status of maximum value can be checked.
——————— - Controlled by the multiple input module
———— Controlled by the program
'CH1 Maximum value' (Un\G404) ,><\ Current digital operation value
! \
1 |
! 1
ON !
'Maximum value reset request' | =? ,’
(Un\G473) / (’ ~. OFF
i H
\ ON !
'Maximum value reset AN / \
completed flag' (Un\G422) . 5| OFF
EBuffer memory address
The following shows the buffer memory address of this area.
Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Maximum value reset completed flag 422 622 822 1022 1222 1422 1622 1822
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Maximum value reset completed flag [FX2N allocation mode]

The reset status of maximum value in FX2N allocation mode can be checked.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
[ofofofo]o]o]o] o [cHecHr|cHs|cHs|cHalcha|cHz]cHi]
/ /
@ ()
(1) 0: Not completed, 1: Completed
(2) The values of b8 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 |CH2 \cus |CH4 |CH5 ‘CHG |CH7 ‘CHB

CHO Maximum value reset completed flag (in FX2N allocation | 120
mode function)

CH1 Minimum value reset completed flag

The reset status of minimum value can be checked.

------ > Controlled by the multiple input module
—> Controlled by the program

'CH1 Maximum value' (Un\G404) /><\ Current digital operation value

'Minimum value reset request' .

(Un\G474) g /' (’ ~. OFF
i H
\ ON !
\

'Minimum value reset .
completed flag' (Un\G423) 2| OFF

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8

CHO Minimum value reset completed flag 423 623 823 1023 1232 1423 1623 1823

Minimum value reset completed flag [FX2N allocation mode]

The reset status of minimum value in FX2N allocation mode can be checked.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bo
[ofo]ofo]o]o]o] o [cHecHr|cHs|cHs|cHa|chalcHz]cHd]
/ /
() (1
(1) 0: Not completed, 1: Completed
(2) The values of b8 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CHA1 |CH2 \cns |CH4 |CH5 \cne |CH7 \cns

CHO Minimum value reset completed flag (in FX2N allocation | 110
mode function)
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CH1 Input type/Range monitor

Set input type, and input range can be checked.

Monitor value Input type Input range
000FH Conversion not allowed (Default) —

0003H Current 4 to 20 mA
0010H 0to 20 mA
0006H -20 to +20 mA
0011H Voltage 1to5V

0012H Oto5V

0000H -10to +10 V
0013H Oto10V

0014H Resistance temperature detector Pt100

0015H Ni100

0016H Thermocouple Thermocouple B
0017H Thermocouple R
0018H Thermocouple S
0009H Thermocouple K
000AH Thermocouple J
000BH Thermocouple T

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name

CH1 CH2 CH3 CH4

CH5 CH6 CH7 CH8

CHO Input type/Range monitor 430 630 830 1030 1230 1430 1630 1830
CH1 Input type/Range monitor [FX2N allocation mode]
Set input type, and input range can be checked.
Monitor value Input type Input range
000FH Conversion not allowed (Default) —
0000H Voltage -10to +10 V
0001H
0002H
0003H Current 4 to 20 mA
0004H
0005H
0006H -20 to +20 mA
0007H
0008H
0009H Thermocouple Thermocouple K
000AH Thermocouple J
000BH Thermocouple T
000CH Thermocouple K
000DH Thermocouple J
000EH Thermocouple T

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name

CH1 CH2 CH3 CH4

CH5 CH6 CH7 CH8

CHO Input type/Range monitor (In FX2N allocation mode
function)

1031 1032 1033 1034

1035 1036 1037 1038
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CH1 Input type/Range monitor (Offset/gain setting)
Offset/gain values, which are set in ‘CH1 Input type/range setting’ (Un\G598), can be checked.

Monitor value Description
0 Factory default setting
1 User range setting

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Input type/Range monitor (Offset/gain setting) 431 631 831 1031 1231 1431 1631 1831
CHO Input type/Range monitor (Offset/gain setting) (In FX2N 1041 1042 1043 1044 1045 1046 1047 1048
allocation mode function)

CH1 Head pointer
The buffer memory address of the oldest data in CH1 Logging data (Un\G10000 to Un\G19999) can be checked with this

buffer memory area.
The offset value at the start address of CH1 Logging data (Un\G10000 to Un\G19999) is stored.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Head pointer 434 634 834 1034 1234 1434 1634 1834
CHO Head pointer (in FX2N allocation mode function) 9031 9032 9033 9034 9035 9036 9037 9038

[Ex]

When the value of 'CH2 Head pointer' (Un\G634) is 20550

CH2 Logging data
| Un\G20000

Head pointer: 550 !

(offset value from Un\G20000) ' '
| 1 The latest data
l Un\G20549

Un\G20550 The oldest data
20550 = 20000 + 550

Un\G29999 |

Pointp
» The value in 'CH1 Head pointer' (Un\G434) is fixed to 0 since the oldest data is stored in the start address of

CH1 Logging data (Un\G10000 to Un\G19999) while the data of the first 10000 points is being logged from
beginning of the logging. On and after the 10001st data, 'CH1 Head pointer' (Un\G434) increases one by
one each time data is stored.

* When 'CH1 Logging hold request' (Un\G471) is turned on—off, 'CH1 Head pointer' (Un\G434) is cleared to
0.
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CH1 Latest pointer
The buffer memory address of the latest data in CH1 Logging data (Un\G10000 to Un\G19999) can be checked with this

buffer memory area.
The offset value at the start address of CH1 Logging data (Un\G10000 to Un\G19999) is stored.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Latest pointer 435 635 835 1035 1235 1435 1635 1835
CHO Latest pointer (in FX2N allocation mode function) 9041 9042 9043 9044 9045 9046 9047 9048

[Ex]

When the value of CH2 Latest pointer (Un\G635) is 20549

CH2 Logging data

| Un\G20000
Latest pointer: 549
(offset value from Un\G20000) ! !
¢ 1 1 The latest data
Un\G20549 20549 = 20000 + 549
Un\G20550
The oldest data
| Un\G29999 |

Point}3

» 'CH1 Latest pointer' (Un\G435) increases one by one each time data is stored from beginning of the logging.
* When 'CH1 Logging hold request' (Un\G471) is turned on—off, 'CH1 Latest pointer' (Un\G435) is cleared to
0.

CH1 Logging data points

The number of data stored in the logging data storage area can be checked during the logging.

'CH1 Number of logging data' (Un\G436) increases one by one each time data is stored from beginning of the logging.
When the value in the logging data storage area reaches 10000, 'CH1 Number of logging data points' (Un\G436) is fixed to
10000 since the value is overwritten from the head again.

For details on the logging function, refer to the following.
[=5~ Page 377 Logging function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Number of logging data 436 636 836 1036 1236 1436 1636 1836
CHO Number of logging data (in FX2N allocation mode 9051 9052 9053 9054 9055 9056 9057 9058
function)

Point

When 'CH1 Logging hold request' (Un\G471) is turned on—off, 'CH1 Number of logging data' (Un\G436) is
cleared to 0.
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CH1 Trigger pointer

In CH1 Logging data (Un\G10000 to Un\G19999), the buffer memory address where the data at the time of a hold trigger
event is stored can be checked.

The difference between the buffer memory address where the data at the time of a hold trigger event is stored and the start
address in CH1 Logging data (Un\G10000 to Un\G19999) is stored.

For details on the logging function, refer to the following.

[=5~ Page 377 Logging function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8

CHO Trigger pointer 437 637 837 1037 1237 1437 1637 1837

CHO Trigger pointer (In FX2N allocation mode function) 9061 9062 9063 9064 9065 9066 9067 9068
Pointp

When 'CH1 Logging hold request' (Un\G471) is turned on—off, 'CH1 Trigger pointer' (Un\G437) is cleared to
0.

CH1 Logging cycle monitor value

This area stores the actual logging cycle which is calculated from the refreshing cycle of data to be logged.

When 'Operating condition setting request' (Un\G70, b9) is turned off>on—off, the actual logging cycle is stored in Logging
cycle monitor value in the corresponding channel where the logging function is enabled.

For details on the logging function, refer to the following.

[=5~ Page 377 Logging function

The following values are stored in 'CH1 Logging cycle monitor value' (Un\G441 to Un\G442).

b15 to b0
'CH1 Logging cycle monitor value (s)' (Un\G441) s
'CH1 Logging cycle monitor value (ms)' (Un\G442) ms

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Logging cycle monitor value (s) 441 641 841 1041 1241 1441 1641 1841
CHO Logging cycle monitor value (ms) 442 642 842 1042 1242 1442 1642 1842
CHO Logging cycle monitor value (s) (In FX2N allocation 9071 9074 9077 9080 9083 9086 9089 9092
mode function)

CHO Logging cycle monitor value (ms) (In FX2N allocation 9072 9075 9078 9081 9084 9087 9090 9093
mode function)
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CH1 Trigger generation time

The time when a trigger is generated is recorded.

For details on the logging function, refer to the following.

[=5~ Page 377 Logging function

b15 to b8 b7 to b0
'CH1 Trigger generation time (First/Last two digits of the year)' (Un\G444) First two digits of the year Last two digits of the year
'CH1 Trigger generation time (Month/Day)' (Un\G445) Month Day
'CH1 Trigger generation time (Hour/Minute)' (Un\G446) Hour Minute
'CH1 Trigger generation time (Second/Day of the week)' (Un\G447) Second Day of the week
'CH1 Trigger generation time (Millisecond)' (Un\G448) Millisecond (higher-order digits) Millisecond (lower-order digits)

Item Storage contents Storage example”!
First two digits of the year/Last two digits of the Stored in BCD code. 2017H
year
Month/Day 0130H
Hour/Minute 1035H
Second 40H
Day of the week One of the following values is stored in BCD code. 1H
Sunday: 0, Monday: 1, Tuesday: 2, Wednesday: 3, Thursday: 4,
Friday: 5, Saturday: 6
Millisecond (upper) Stored in BCD code. 06H
Millisecond (lower) 28H

*1  These values assume that a trigger is generated at 10:35 and 40.628 seconds on Monday, January 30th, 2017.

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Trigger generation time (First/Last two digits of the year) | 444 644 844 1044 1244 1444 1644 1844
CHO Trigger generation time (Month/Day) 445 645 845 1045 1245 1445 1645 1845
CHO Trigger generation time (Hour/Minute) 446 646 846 1046 1246 1446 1646 1846
CHO Trigger generation time (Second/Day of the week) 447 647 847 1047 1247 1447 1647 1847
CHO Trigger generation time (Millisecond) 448 648 848 1048 1248 1448 1648 1848
CHO Trigger generation time (First/Last two digits of the year) | 9101 9106 9111 9116 9121 9126 9131 9136
(In FX2N allocation mode function)

CHO Trigger generation time (Month/Day) (In FX2N allocation | 9102 9107 9112 9117 9122 9127 9132 9137
mode function)

CHO Trigger generation time (Hour/Minute) (In FX2N 9103 9108 9113 9118 9123 9128 9133 9138
allocation mode function)

CHO Trigger generation time (Second/Day of the week) (in 9104 9109 9114 9119 9124 9129 9134 9139
FX2N allocation mode function)

CHO Trigger generation time (Millisecond) (in FX2N allocation | 9105 9110 9115 9120 9125 9130 9135 9140
mode function)

Point ;>

 Time units shorter than one millisecond are not recorded.
» When 'CH1 Logging hold request' (Un\G471) is turned on—off, 'CH1 Trigger generation time' (Un\G444 to
Un\G448) is cleared to 0.
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CH1 Celsius/Fahrenheit display monitor

A status of Celsius/Fahrenheit display in operation is stored.

Monitor value Setting content
0 Celsius
1 Fahrenheit

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Celsius/Fahrenheit display monitor 452 652 852 1052 1252 1452 1652 1852
CHO Celsius/Fahrenheit display monitor (In FX2N allocation 1051 1052 1053 1054 1055 1056 1057 1058
mode function)

Pointp

Celsius (0) is displayed for a conversion disabled channel regardless of the 'CH1 Celsius/Fahrenheit display
setting' (Un\G547).

CH1 Now Setting user range base input type monitor

This area is used to check the input type of user range setting that is registered in offset/gain setting mode.

Monitor value Setting content

1 Current

2 Voltage

3 Resistance temperature detector
4 Thermocouple

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8

CHO Now Setting user range base input type monitor 453 653 853 1053 1253 1453 1653 1853

CH1 Now Setting user range base input type monitor [FX2N allocation mode]

This area is used to check the input type of user range setting that is registered in offset/gain setting mode in FX2N allocation

mode.
Monitor value Setting content
1 Current
2 Voltage
4 Thermocouple

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8

CHO Now Setting user range base input type monitor (In 1061 1062 1063 1064 1065 1066 1067 1068
FX2N allocation mode function)
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CH1 NowsSetting user range base input range monitor

This area is used to check the input range of user range setting that is registered in the offset/gain setting mode.

When the input type is current, and voltage, 0000H is stored.

Monitor value

‘ Setting content

HCase of resistance temperature detector

0014H

Pt100

0015H

Ni100

HCase of thermocouple

0016H

0017H

0018H

0009H

000AH

000BH

| <X WOl W

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name

CH1 CH2 CH3 CH4 CH5 CH6

CH7

CH8

CHO NowSetting user range base input range monitor

454 654 854 1054 1254 1454

1654

1854

CH1 NowSetting user range base input range monitor [FX2N allocation mode]

This area is used to check the input range of user range setting that is registered in offset/gain setting mode in FX2N

allocation mode.

When the input type is current, and voltage, 0 is stored.

Monitor value

Setting content

0009H K
000AH J
000BH T

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name

CH1 CH2 CH3 CH4 CH5 CH6

CH7

CH8

CHO NowsSetting user range base input range monitor (In
FX2N allocation mode function)

1071 1072 1073 1074 1075 1076

1077

1078

CH1 Logging hold request

Use this buffer memory area as a trigger to hold (stop) logging at any timing during the logging.

For details on the logging function, refer to the following.

[=5~ Page 377 Logging function

Logging hold request

Setting value

OFF

0

ON

1

Setting a value other than the above causes a logging hold request range error (error code: 1D70H).

When 'CH1 Logging enable/disable setting' (Un\G535) is set to Disable (1), the setting for 'CH1 Logging hold request’

(Un\G471) is ignored.

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8

CHO Logging hold request 471 671 871 1071 1271 1471 1671 1871

CHO Logging hold request (In FX2N allocation mode function) | 9151 9152 9153 9154 9155 9156 9157 9158
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EOperation of the logging hold processing
* When Disable (0) is set to 'CH1 Level trigger condition setting' (Un\G540), the logging hold processing starts by turning

off»>on 'CH1 Logging hold request' (Un\G471).

* When a value other than Disable (0) is set to 'CH1 Level trigger condition setting' (Un\G540), the logging hold processing
starts after 'CH1 Logging hold request' (Un\G471) is turned off>on and the set level trigger condition is satisfied. When the
level trigger is enabled, use this buffer memory area as an interlock condition to operate the level trigger.

« If 'CH1 Logging hold request' (Un\G471) is turned on—off during the logging hold processing, the hold (stop) status is
cleared and the logging restarts.

EDefault value
The default value is off (0).

Point
The stop status of the logging can be checked with 'CH1 Logging hold flag' (Un\G409).

CH1 Conversion value shift amount

Set 'CH1 Conversion value shift amount' (Un\G472) used for the shift function.

The digital operation value to which the conversion value shift amount is applied is stored in 'CH1 Digital operation value'
(Un\G402).

For details on the shift function, refer to the following.

[=5~ Page 354 Shift function

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bl

crrrrfrrrfrrr Py

~N g -
(2 (1

(1) Data section

(2) Sign bit 0: Positive, 1: Negative

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Conversion value shift amount 472 672 872 1072 1272 1472 1672 1872
CHO Conversion value shift amount (In FX2N allocation mode | 61 62 63 64 65 66 67 68
function)

ESetting range
The possible setting range is from -32768 to +32767.

BEnabling the setting
The set value is added to the CH1 Digital operation value regardless of the OFF—-ON—OFF status of 'Operating condition
setting request' (Un\G70, b9).

EMDefault value
The default value is set to 0.

CH1 Maximum value reset request

When resetting the maximum value, and updating with the current value, turn off>on.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8

CHO Maximum value reset request 473 673 873 1073 1273 1473 1673 1873

EEnabling the setting

When ‘CH1 Maximum value reset request’ (Un\G473) turns off—>on, ‘CH1 Maximum value’ (Un\G404) is reset regardless of
turning off>on—off of ‘Operating condition setting request’ (Un\G70, b9), and updated with the current value.
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EDefault value
The default value is off (0).

Maximum value reset request [FX2N allocation mode]

When resetting the maximum value, and updating with the current value in FX2N allocation mode, turn off—>on.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
[ofo]ofo]o]o]o] o [cHefcHr|cHs|cHs|cHa|chalcHz]cH]
/ /
() Q]
(1) 0: No reset request, 1: Reset request
(2) The values of b8 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CHA1 |CH2 \cns |CH4 |CH5 \cne |CH7 \cns
Maximum value reset request (In FX2N allocation mode 119
function)

EEnabling the setting

When ‘Maximum value reset request’ (Un\G119) turns off—on, ‘CH1 Maximum value’ (Un\G111) is reset regardless of turning
off>on—off of ‘Operating condition setting request’ (Un\G70, b9), and updated with the current value.

EDefault value
The default value is off (0).

CH1 Minimum value reset request

When resetting the minimum value, and updating with the current value, turn off—on.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Minimum value reset request 474 674 874 1074 1274 1474 1674 1874

EEnabling the setting

When ‘CH1 Minimum value reset request’ (Un\G474) turns off—>on, ‘CH1 Minimum value’ (Un\G406) is reset regardless of
turning off>on—off of ‘Operating condition setting request’ (Un\G70, b9), and updated with the current value.

EDefault value
The default value is off (0).

Minimum value reset request [In FX2N allocation mode]

When resetting the minimum value, and updating with the current value in FX2N allocation mode, turn off—on.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1l b0
[ofo]ofo]o]o]o] o [cHefcHr|cHs|cHs|cHa|chalcHz]cHd]
/ /
() (1
(1) 0: No reset request, 1: Reset request
(2) The values of b8 to b15 are fixed to 0.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CHA1 |CH2 \cns |CH4 |CH5 \cne |CH7 \cns
Minimum value reset request [In FX2N allocation mode 109
function]

HEnabling the setting

When ‘Minimum value reset request’ (Un\G109) turns off>on, ‘CH1 Minimum value’ (Un\G101) is reset regardless of turning
off>on—off of ‘Operating condition setting request’ (Un\G70, b9), and updated with the current value.
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EDefault value
The default value is off (0).

CH1 Average processing specification

Set which processing is to be used, sampling processing or averaging processing.
Averaging processing consists of time average, count average, and moving average.

Setting value Setting content
0 Sampling processing
1 Time average

2 Count average

3 Moving average

Setting a value other than the above causes an averaging process specification setting range error (error code: 1910H).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Averaging process specification 501 701 901 1101 1301 1501 1701 1901
CHO Averaging process specification (In FX2N allocation 1081 1082 1083 1084 1085 1086 1087 1088
mode function)

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is Sampling processing (0).

CH1 Time Average/Count Average/Moving Average

Configure the time (for averaging), count (for averaging), and moving average count for each channel where the averaging
processing is specified.
The following table lists the setting ranges.

Setting content Setting value
Time average When the input type is current, and voltage: 4 to 10000 (ms)
When the input type is resistance temperature detector, and thermocouple: 160 to 10000
(ms)
Count average 4 to 10000 (times)
Moving average 2 to 1000 (times)
2 O
Pomt/'

Setting a value other than the above causes any of time average setting range error (error code: 1920H),
count average setting range error (error code: 19300H), moving count setting range error (error code:
1940H), and the conversion processing is executed with the setting before error.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Time Average/Count Average/Moving Average setting 502 702 902 1102 1302 1502 1702 1902
CHO Time average/Count average/Moving average setting (In | 2 3 4 5 6 7 8 9
FX2N allocation mode function)

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.
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EDefault value
The default value is set to 0.

Point ;>

« Since the default value is 0, change the setting value according to the processing method.
« The setting for this area is ignored in the channel where Sampling processing (0) is set to 'CH1 Averaging
process specification' (Un\G501).

CH1 Scaling enable/disable setting

Set whether to enable or disable the scaling.

Setting value Setting content
0 Enable
1 Disable

Setting a value other than the above causes a scaling enable/disable setting range error (error code: 1AOCIH).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Scaling enable/disable setting 504 704 904 1104 1304 1504 1704 1904
CHO Scaling enable/disable setting (In FX2N allocation mode | 1091 1092 1093 1094 1095 1096 1097 1098
function)

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.
EDefault value
The default value is Disable (1).

CH1 Scaling upper limit value

Set an upper limit value for the range of the scale conversion.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Scaling upper limit value 506 706 906 1106 1306 1506 1706 1906
CHO Scaling upper limit value (In FX2N allocation mode 1101 1103 1105 1107 1109 111 1113 1115
function)

ESetting range
The possible setting range is from -32000 to +32000.

Setting a value out of the range causes a scaling setting range error (error code: 1A10H).

In the channel where a set value does not satisfy the condition "the scaling upper limit value # the scaling lower limit value", a
scaling upper/lower limit value setting error (error code: 1A200H) occurs.

When 'CH1 Scaling enable/disable setting' (Un\G504) is set to Disable (1), the setting for 'CH1 Scaling upper limit value'
(Un\G506) is ignored.

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is set to 0.
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CH1 Scaling lower limit value

Set a lower limit value for the range of the scale conversion.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Scaling lower limit value 508 708 908 1108 1308 1508 1708 1908
CHO Scaling lower limit value (In FX2N allocation mode 1121 1123 1125 1127 1129 1131 1133 1135
function)

ESetting range
The possible setting range is from -32000 to +32000.

Setting a value out of the range causes a scaling setting range error (error code: 1A10H).

In the channel where a set value does not satisfy the condition "the scaling upper limit value # the scaling lower limit value", a
scaling upper/lower limit value setting error (error code: 1A200H) occurs.

When 'CH1 Scaling enable/disable setting' (Un\G504) is set to Disable (1), the setting for 'CH1 Scaling lower limit value'
(Un\G508) is ignored.

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is set to 0.

CH1 Digital clipping enable/disable setting

Set whether to enable or disable the digital clipping function.
For details on the digital clipping function, refer to the following.
==~ Page 357 Digital clipping function

Setting value Setting content
0 Enable
1 Disable

If a value other than the above is set, a digital clipping enable/disable setting range error (error code: 1A500H) occurs.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Digital clipping enable/disable setting 510 710 910 1110 1310 1510 1710 1910
CHO Digital clipping enable/disable setting (In FX2N allocation | 1141 1142 1143 1144 1145 1146 1147 1148
mode function)

HEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is Disable (1).
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CH1 Warning output function (Process alarm)

Set whether to enable or disable the alert output of the process alarm.

For details on the alert output function, refer to the following.

[=5~ Page 360 Alert output function

Setting value

Setting content

0

Enable

1

Disable

Setting a value other than the above causes an alert output setting (Process alarm) range error (error code: 1BOCIH).

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Alert output setting (Process alarm) 512 712 912 1112 1312 1512 1712 1912
CHO Alert output setting (Process alarm) (In FX2N allocation 1181 1182 1183 1184 1185 1186 1187 1188
mode function)

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value

The default value is Disable (1).

CH1 Warning output setting (Rate alarm)

Set whether to enable or disable the alert output of the rate alarm.

For details on the alert output function, refer to the following.

(==~ Page 360 Alert output function
Setting value Setting content
0 Enable
1 Disable

Setting a value other than the above causes an alert output setting (Rate alarm) range error (error code: 1B8OH).

EBuffer memory address

The following shows the buffer memory address of this area.
Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Alert output setting (Rate alarm) 513 713 913 1113 1313 1513 1713 1913
CHO Alert output setting (Rate alarm) (in FX2N allocation 1211 1212 1213 1214 1215 1216 1217 1218
mode function)

HEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value

The default value is Disable (1).
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CH1 Process alarm upper upper limit value

Set an upper upper limit value of the alert output function (Process alarm).
For details on the alert output function, refer to the following.
[=5~ Page 360 Alert output function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Process alarm upper upper limit value 514 714 914 1114 1314 1514 1714 1914
CHO Process alarm upper upper limit value (in FX2N 81 82 83 84 85 86 87 88
allocation mode function)

ESetting range
The possible setting range is from -32768 to +32767.

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is set to 0.

CH1 Process alarm upper lower limit value

Set an upper lower limit value of the alert output function (Process alarm).
For details on the alert output function, refer to the following.
(==~ Page 360 Alert output function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Process alarm upper lower limit value 516 716 916 1116 1316 1516 1716 1916
CHO Process alarm upper lower limit value (in FX2N 1191 1192 1193 1194 1195 1196 1197 1198
allocation mode function)

ESetting range
The possible setting range is from -32768 to +32767.

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EMDefault value
The default value is set to 0.
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CH1 Process alarm lower upper limit value

Set a lower upper limit value of the alert output function (Process alarm).

For details on the alert output function, refer to the following.
[=5~ Page 360 Alert output function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Process alarm lower upper limit value 518 718 918 1118 1318 1518 1718 1918
CHO Process alarm lower upper limit value (in FX2N 1201 1202 1203 1204 1205 1206 1207 1208
allocation mode function)

ESetting range
The possible setting range is from -32768 to +32767.

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.
EDefault value

The default value is set to 0.

CH1 Process alarm lower lower limit value

Set a lower lower limit value of the alert output function (Process alarm).

For details on the alert output function, refer to the following.
(==~ Page 360 Alert output function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Process alarm lower lower limit value 520 720 920 1120 1320 1520 1720 1920
CHO Process alarm lower lower limit value (In FX2N allocation | 71 72 73 74 75 76 77 78
mode function)

ESetting range
The possible setting range is from -32768 to +32767.

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EMDefault value
The default value is set to 0.

Point ;>

» When using the process alarm, configure the 4-step settings for the process alarm upper upper limit value,
upper lower limit value, lower upper limit value, and lower lower limit value.

» A channel where the set values do not satisfy the condition "Upper upper limit value > Upper lower limit
value > Lower upper limit value > Lower lower limit value" causes a process alarm upper lower limit value
setting range error (error code: 1BAOH).

» When setting the input type to “Current” and “Voltage”, and when the digital clipping function, scaling
function, and shift function are used, the digital operation value to which digital clipping, scale conversion,
and shift-and-add are performed is the detection target for outputting an alert.

» When setting the input type to "resistance temperature detector” or "thermocouple"”, and the scaling function
and shift function are used, the digital operation value to which scale conversion, and shift-and-add are
performed is the target of outputting an alert (process alarm).
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CH1 Rate alarm alert detection cycle setting

Set the cycle to detect the change amount of digital output values.
The value of the cycle to detect a rate alarm alert is the product of the value in 'CH1 Rate alarm alert detection cycle setting'
(Un\G522) and the conversion cycle.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Rate alarm alert detection cycle setting 522 722 922 1122 1322 1522 1722 1922
CHO Rate alarm alert detection cycle setting (In FX2N 1221 1222 1223 1224 1225 1226 1227 1228
allocation mode function)

ESetting range
The possible setting range is from 1 to 32000 (times).

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is set to 0.

Point

» A channel where the set value is out of the range causes a rate alarm detection cycle setting range error
(error code: 1BOOH).
« Since the default value is 0, change the setting value when setting the rate alarm function.

CH1 Rate alarm upper limit value

Set an upper limit value of the change rate of digital operation values to detect a rate alarm.
For details on the alert output function, refer to the following.
[=5~ Page 360 Alert output function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Rate alarm upper limit value 524 724 924 1124 1324 1524 1724 1924
CHO Rate alarm upper limit value (In FX2N allocation mode 91 92 93 94 95 96 97 98
function)

ESetting range
The possible setting range is from -32768 to +32767.
Unit of the setting value differs depending on the setting of ‘Rate alarm change rate selection’ (Un\G299).

Rate alarm change rate selection (Un\G299) Unit
Rate specification (0) 0.1%
Digital output value specification (1) digit

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is set to 0.
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CH1 Rate alarm lower limit value

Set a lower limit value of the change rate of digital operation values to detect a rate alarm.

For details on the alert output function, refer to the following.
[=5~ Page 360 Alert output function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Rate alarm lower limit value 526 726 926 1126 1326 1526 1726 1926
CHO Rate alarm lower limit value (In FX2N allocation mode 1231 1232 1233 1234 1235 1236 1237 1238
function)

ESetting range
The possible setting range is from -32768 to +32767.
Unit of the setting value differs depending on the setting of ‘Rate alarm change rate selection’ (Un\G299).

Rate alarm change rate selection (Un\G299) Unit
Rate specification (0) 0.1%
Digital output value specification (1) digit

EEnabling the setting

Turn offs>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is set to 0.

Point;3

» When using the rate alarm, configure the 2-step settings for the rate alarm upper limit value and lower limit
value.

» A channel where the set values satisfy the condition "Rate alarm lower limit value > Rate alarm upper limit
value" causes a rate alarm upper/lower limit setting value inversion error (error code: 1BAOH).

« Since the default value is 0, change the setting value.

CH1 Input signal error detection setting

Set a condition for detecting an input signal error.

For details on the input signal error detection function, refer to the following.
[=5~ Page 367 Input signal error detection function

Setting value Setting content

0 Disable

1 Upper and lower limit detection
2 Lower limit detection

3 Upper limit detection

4 Simple disconnection detection

If a value other than the above is set, an input signal error detection setting range error (error code: 1COOH) occurs.
When the 'CH1 Input type/range setting' (Un\G598) is set to resistance temperature detector or thermocouple, the setting of
'CH1 Input signal error detection setting' (Un\G528) is ignored.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Input signal error detection setting 528 728 928 1128 1328 1528 1728 1928
CHO Input signal error detection setting (In FX2N allocation 1151 1152 1153 1154 1155 1156 1157 1158
mode function)
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BEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is Disable (0).

CH1 Input signal error detection lower limit setting value

Set a lower limit value to detect an error for the input analog value.
For details on the input signal error detection function, refer to the following.
[=5~ Page 367 Input signal error detection function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Input signal error detection lower limit setting value 529 729 929 1129 1329 1529 1729 1929
CHO Input signal error detection lower limit setting value (In 1161 1162 1163 1164 1165 1166 1167 1168
FX2N allocation mode function)

ESetting range

The possible setting range is from 0 to 250 (0 to 25.0%). (Set it in a unit of 0.1%)

If a value other than the above is set, an input signal error detection setting range error (error code: 1C10H) occurs.

When the 'CH1 Input type/range setting' (Un\G598) is set to resistance temperature detector or thermocouple, the setting of
'CH1 Input signal error detection lower limit setting value' (Un\G529) is ignored.

The input signal error detection lower limit value is calculated by using ‘Input signal error detection lower limit setting value’
(Un\G529) as follows. The input signal error detection lower limit value to be calculated varies depending on the input range
used.

Input signal error detection lower limit value = Lower limit value of each range - (Gain value of each range - Offset value of
each range) x (Input signal error detection lower limit setting value/1000)

[Ex]

When 'CH1 Input signal error detection lower limit setting value' (Un\G529) is set to 100 (10%)
Range used: 4 to 20 mA
The input signal error detection lower limit value is calculated as follows:

Input signal error detection lower limit value = 4 - (20 - 4) x =24 mA

1000

Detection conditions vary depending on the setting of 'CH1 Input signal error detection setting' (Un\G528) as follows:

* When 'CH1 Input signal error detection setting' (Un\G528) is set to Upper and lower limit detection (1), the detection is
performed with both the input signal error detection upper limit value and the input signal error detection lower limit value.

* When 'CH1 Input signal error detection setting' (Un\G528) is set to Lower limit detection (2), the detection is performed only
with the input signal error detection lower limit value.

* When 'CH1 Input signal error detection setting' (Un\G528) is set to Upper limit detection (3), the value set in this area is
ignored.

* When 'CH1 Input signal error detection setting' (Un\G528) is set to Simple disconnection detection (4), the value set in this
area is ignored.

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is set to 50.
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CH1 Input signal error detection upper limit setting value

Set an upper limit value to detect an error for the input analog value.

For details on the input signal error detection function, refer to the following.
[=5~ Page 367 Input signal error detection function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Input signal error detection upper limit setting value 530 730 930 1130 1330 1530 1730 1930
CHO Input signal error detection upper limit setting value (In 1171 1172 1173 1174 1175 1176 1177 1178
FX2N allocation mode function)

ESetting range

The possible setting range is from 0 to 250 (0 to 25.0%). (Set it in a unit of 0.1%)

If a value other than the above is set, an input signal error detection setting range error (error code: 1C10H) occurs.

When the 'CH1 Input type/range setting' (Un\G598) is set to resistance temperature detector or thermocouple, the setting of
'CH1 Input signal error detection lower limit setting value' (Un\G529) is ignored.

The input signal error detection upper limit value is calculated by using ‘Input signal error detection upper limit setting value’
(Un\G530) as follows. The input signal error detection upper limit value to be calculated varies depending on the input range
used.

Input signal error detection upper limit value = Gain value of each range + (Gain value of each range - Offset value of each
range) x (Input signal error detection upper limit setting value/1000)

When 'CH1 Input signal error detection upper limit setting value' (Un\G530) is set to 100 (10%)
Range used: 4 to 20 mA
The input signal error detection upper limit value is calculated as follows:

Input signal error detection upper limit value = 20 + (20 - 4) x =21.6 mA

0
1000

Detection conditions vary depending on the setting of 'CH1 Input signal error detection setting' (Un\G528) as follows:

* When 'CH1 Input signal error detection setting' (Un\G528) is set to Upper and lower limit detection (1), the detection is
performed with both the input signal error detection upper limit value and the input signal error detection lower limit value.

* When 'CH1 Input signal error detection setting' (Un\G528) is set to Lower limit detection (2), the value set in this area is
ignored.

» When 'CH1 Input signal error detection setting' (Un\G528) is set to Upper limit detection (3), the detection is performed only
with the input signal error detection upper limit value.

* When 'CH1 Input signal error detection setting' (Un\G528) is set to Simple disconnection detection (4), the value set in this
area is ignored.

HEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

HMDefault value
The default value is set to 50.
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CH1 Disconnection detection enable/disable setting

Set whether to enable or disable the disconnection detection function.
For details on the disconnection detection function, refer to the following.
[=5~ Page 374 Disconnection detection function

Setting value Setting content
0 Enable
1 Disable

Setting a value other than the above causes a disconnection detection enable/disable setting range error (error code:
1C50H).

When the 'CH1 Input type/range setting' (Un\G598) is set to current or voltage, the setting of 'CH1 Disconnection detection
enable/disable setting' (Un\G531) is ignored.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Disconnection detection enable/disable setting 531 731 931 1131 1331 1531 1731 1931
CHO Disconnection detection enable/disable setting (In Fx2N | 1241 1242 1243 1244 1245 1246 1247 1248
allocation mode function)

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is Enable (0).

CH1 Conversion setting value at disconnection detection

When 'CH1 Conversion setting at disconnection detection' (Un\G534) is set to “Any value”, the value set in this area is stored
in 'CH1 Digital output value' (Un\G400) at the time of disconnection detection.

For details on the disconnection detection function, refer to the following.

[Z=~ Page 374 Disconnection detection function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Conversion setting value at disconnection detection 532 732 932 1132 1332 15632 1732 1932
CHO Conversion setting value at disconnection detection (In 1251 1253 1255 1257 1259 1261 1263 1265
FX2N allocation mode function)

ESetting range
The possible setting range is from -32768 to +32767 (-3276.8 to +3276.7°C). (can be set in a unit of 0.1°C)

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EMDefault value
The default value is set to 0.

4 4 APPX
8 Appendix 12 Buffer Memory Areas



CH1 Conversion setting at disconnection detection

Set what value is to be stored in 'CH1 Digital output value' (Un\G400) at the time of disconnection detection.

For details on the disconnection detection function, refer to the following.
[=5~ Page 374 Disconnection detection function

Setting value Setting content

0 Upscale

1 Downscale

2 Any value

3 Value just before disconnection

Setting a value other than the above results in operation with Downscale (1).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Conversion setting at disconnection detection 534 734 934 1134 1334 1534 1734 1934
CHO Conversion setting at disconnection detection (In FX2N 1271 1272 1273 1274 1275 1276 1277 1278
allocation mode function)

BEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value

The default value is Downscale (1).

CH1 Logging enable/disable setting

Set whether to enable or disable the logging function.

For details on the logging function, refer to the following.

[=5~ Page 377 Logging function
Setting value Setting content
0 Enable
1 Disable

Setting a value other than the above causes a logging enable/disable setting range error (error code: 1DOOH).

EBuffer memory address

The following shows the buffer memory address of this area.
Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Logging enable/disable setting 535 735 935 1135 1335 1535 1735 1935
CHO Logging enable/disable setting (In FX2N allocation mode | 9161 9162 9163 9164 9165 9166 9167 9168
function)

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value

The default value is Disable (1).
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CH1 Logging data setting

Determine the target to be collected: digital output value or digital operation value.
For details on the logging function, refer to the following.
[=5~ Page 377 Logging function

Setting value Setting content
0 Digital output value
1 Digital operation value

Setting a value other than the above causes a logging data setting range error (error code: 1D300H).
When 'CH1 Logging enable/disable setting' (Un\G535) is set to Disable (1), the setting for 'CH1 Logging data setting'
(Un\G536) is ignored.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Logging data setting 536 736 936 1136 1336 1536 1736 1936
CHO Logging data setting (in FX2N allocation mode function) | 9171 9172 9173 9174 9175 9176 9177 9178

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is Digital operation value (1).

CH1 Logging cycle setting value

Set a cycle for storing the logging data.
For details on the logging function, refer to the following.
==~ Page 377 Logging function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Logging cycle setting value 537 737 937 1137 1337 1537 1737 1937
CHO Logging cycle setting value (In FX2N allocation mode 9181 9182 9183 9184 9185 9186 9187 9188
function)

ESetting range
The setting range varies depending on the setting in 'CH1 Logging cycle unit setting' (Un\G538) and 'CH1 Input type/range

setting' (Un\G598).

CH1 Logging cycle unit setting (Un\G538) | CH1 Input type/range setting (Un\G598) Setting range

ms (1) Current/Voltage 1to 32767
Resistance temperature detector/thermocouple 40 to 32767
s (2) 1 to 3600

« Setting a value out of the above range causes a logging cycle setting value range error (error code: 1D10H). Logging
cannot be performed.

« If the set logging cycle is below the update cycle of data to be logged, a logging cycle setting disable error (error code:
1D20H) occurs. Logging cannot be performed.

HEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

HMDefault value
The default value is set to 1.
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CH1 Logging cycle unit setting

Set a cycle unit for storing the logging data.

For details on the logging function, refer to the following.
[=5~ Page 377 Logging function

Setting value Setting content

1 ms

2 s

« Setting a value other than the above causes a logging cycle setting value range error (error code: 1D10H). Logging cannot
be performed.

« If the set logging cycle is below the update cycle of data to be logged, a logging cycle setting disable error (error code:
1D20H) occurs. Logging cannot be performed.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Logging cycle unit setting 538 738 938 1138 1338 1538 1738 1938
CHO Logging cycle unit setting (In FX2N allocation mode 9191 9192 9193 9194 9195 9196 9197 9198
function)

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value

The default value is ms (1).

CH1 Logging points after trigger

Set a number of data points collected for the time period from the occurrence of a hold trigger to the logging stop.

For details on the logging function, refer to the following.

==~ Page 377 Logging function

EBuffer memory address

The following shows the buffer memory address of this area.
Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Post-trigger logging points 539 739 939 1139 1339 1539 1739 1939
CHO Post-trigger logging points (In FX2N allocation mode 9201 9202 9203 9204 9205 9206 9207 9208
function)

ESetting range
The possible setting range is from 1 to 10000.

Setting a value other than the above causes a post-trigger logging points setting range error (error code: 1D400H). Logging
cannot be performed.
When 'CH1 Logging enable/disable setting' (Un\G535) is set to Disable (1), the setting for 'CH1 Post-trigger logging points'
(Un\G539) is ignored.

BEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is set to 5000.
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CH1 Level trigger condition setting

Set the condition for the occurrence of a hold trigger when using the level trigger in the logging function.

To use the level trigger, perform level trigger condition setting to one of Level trigger (Condition: Rise)(1), Level trigger
(Condition: Fall)(2), or Level trigger (Condition: Rise and fall)(3).

For details on the logging function, refer to the following.

==~ Page 377 Logging function

Setting value Setting content

0 Disable

1 Level trigger (Condition: Rise)

2 Level trigger (Condition: Fall)

3 Level trigger (Condition: Rise and Fall)

Setting a value other than the above causes a level trigger condition setting range error (error code: 1D500H).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Level trigger condition setting 540 740 940 1140 1340 1540 1740 1940
CHO Level trigger condition setting (In FX2N allocation mode | 9211 9212 9213 9214 9215 9216 9217 9218
function)

HEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is Disable (0).

CH1 Trigger data

Set a buffer memory address to be monitored using a level trigger.

Set the buffer memory address where the target data for monitoring is stored.
For details on the logging function, refer to the following.

[=5~ Page 377 Logging function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Trigger data 541 741 941 1141 1341 1541 1741 1941
CHO Trigger data (In FX2N allocation mode function) 9221 9222 9223 9224 9225 9226 9227 9228

ESetting range

The possible setting range is from 0 to 9999.

Setting a value other than the above causes a trigger data setting range error (error code: 1D60H). Logging cannot be
performed.

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.
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EDefault value
The default values are set as shown below.

Channel In the normal mode In FX2N allocation function mode
Default value Buffer memory area to be Default value Buffer memory area to be
(Decimal) monitored (Decimal) monitored
CH1 402 CH1 Digital operation value (Un\G402) | 10 CH1 Digital operation value (Un\G10)
CH2 602 CH2 Digital operation value (Un\G602) | 11 CH2 Digital operation value (Un\G11)
CH3 802 CH3 Digital operation value (Un\G802) | 12 CH3 Digital operation value (Un\G12)
CH4 1002 CH4 Digital operation value 13 CH4 Digital operation value (Un\G13)
(Un\G1002)
CH5 1202 CH5 Digital operation value 14 CH5 Digital operation value (Un\G14)
(Un\G1202)
CH6 1402 CH6 Digital operation value 15 CH6 Digital operation value (Un\G15)
(Un\G1402)
CH7 1602 CHZ7 Digital operation value 16 CH?Y Digital operation value (Un\G16)
(Un\G1602)
CH8 1802 CHS8 Digital operation value 17 CHS8 Digital operation value (Un\G17)
(Un\G1802)

CH1 Trigger setting value

Set a level to generate a level trigger.

For details on the logging function, refer to the following.
[=5~ Page 377 Logging function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Trigger setting value 542 742 942 1142 1342 1542 1742 1942
CHO Trigger setting value (In FX2N allocation mode function) | 9231 9232 9233 9234 9235 9236 9237 9238

ESetting range
The possible setting range is from -32768 to +32767.

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.
EDefault value

The default value is set to 0.

CH1 Celsius/Fahrenheit display setting
Set the display method of 'Digital output value' (Un\G598) when ‘CH1 Input type/range setting '(Un\G598) is resistance

temperature detector or thermocouple.

Setting value Setting content
0 Celsius
1 Fahrenheit

Setting a value other than the above causes a Celsius/Fahrenheit display setting range error (error code: 1980H).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Celsius/Fahrenheit display setting 547 747 947 1147 1347 1547 1747 1947
CHO Celsius/Fahrenheit display setting (In FX2N allocation 1281 1282 1283 1284 1285 1286 1287 1288
mode function)

EDefault value
The default value is Celsius (0).
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CH1 Offset setting value

As Channel change request (Un\G70, b11) is turned off>on—off in offset/gain setting mode, the measured temperature value
is corrected by a value written in this area.
Specify the value of a 16-bit signed binary number.

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Offset setting value 562 762 962 1162 1362 1562 1762 1962
CHO Offset setting value (In FX2N allocation mode function) 1291 1292 1293 1294 1295 1296 1297 1298

ESetting range

Input type Input range Celsius/Fahrenheit display Setting range
setting
Resistance temperature detector Pt100 Celsius -2000 to +8500
Fahrenheit -3280 to +15620
Ni100 Celsius -600 to +2500
Fahrenheit -760 to +4820
Thermocouple*1 Thermocouple K Celsius -2700 to +13700
Fahrenheit -4540 to +24980
Thermocouple J Celsius -2100 to +11300
Fahrenheit -3460 to +20660
Thermocouple T Celsius -2700 to +4000
Fahrenheit -4540 to +7520
Thermocouple B Celsius 0to 17100
Fahrenheit 320 to 31100
Thermocouple R Celsius -500 to +17100
Fahrenheit -580 to +31100
Thermocouple S Celsius -500 to +17100
Fahrenheit -580 to +31100

*1 In the case of FX2N allocation mode, only thermocouple K, J and T are setting enabled.
Setting a value out of the range causes an offset/gain temperature setting value range error (error code: 1ECOH).

'CH1 Offset setting value' (Un\G562) and 'CH1 Gain setting value' (Un\G564) must be set to be within the following
temperature input range:

 Offset setting value < Gain setting value

A channel where the set value is out of the above range causes an offset/gain temperature setting value setting error (error
code: 1E9OH).

EDefault value
The default value is set to 0.

Pointp

« An effective way to achieve high accuracy is to set up error correction in 'CH1 Offset setting value'
(Un\G562) and 'CH1 Gain setting value' (Un\G564) assuming the minimum and maximum temperatures of
the used range.

» Configure 'CH1 Offset setting value' (Un\G562) and 'CH1 Gain setting value' (Un\G564) while reading out
digital output values.
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CH1 Gain setting value

As Channel change request (Un\G70, b11) is turned off>on—off in offset/gain setting mode, the measured temperature value

is corrected by a value written in this area.

Specify the value of a 16-bit signed binary number.

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Gain setting value 564 764 964 1164 1364 1564 1764 1964
CHO Gain setting value (In FX2N allocation mode function) 1301 1302 1303 1304 1305 1306 1307 1308

ESetting range

Input type Input range Celsius/Fahrenheit display Setting range
setting
Resistance temperature detector Pt100 Celsius -2000 to +8500
Fahrenheit -3280 to +15620
Ni100 Celsius -600 to +2500
Fahrenheit -760 to +4820
Thermocouple*1 Thermocouple K Celsius -2700 to +13700
Fahrenheit -4540 to +24980
Thermocouple J Celsius -2100 to +11300
Fahrenheit -3460 to +20660
Thermocouple T Celsius -2700 to +4000
Fahrenheit -4540 to +7520
Thermocouple B Celsius 0to 17100
Fahrenheit 320 to 31100
Thermocouple R Celsius -500 to +17100
Fahrenheit -580 to +31100
Thermocouple S Celsius -500 to +17100
Fahrenheit -580 to +31100

*1 In the case of FX2N allocation mode, only thermocouple K, J and T are setting enabled.

Setting a value out of the range causes an offset/gain temperature setting value range error (error code: 1ECOH).
'CH1 Offset setting value' (Un\G562) and 'CH1 Gain setting value' (Un\G564) must be set to be within the following

temperature input range:
 Offset setting value < Gain setting value

A channel where the set value is out of the above range causes an offset/gain temperature setting value setting error (error

code: 1E9OH).

EDefault value
The default value is set to 0.

Point;§

« An effective way to achieve high accuracy is to set up error correction in 'CH1 Offset setting value'

(Un\G562) and 'CH1 Gain setting value' (Un\G564) assuming the minimum and maximum temperatures of

the used range.

» Configure 'CH1 Offset setting value' (Un\G562) and 'CH1 Gain setting value' (Un\G564) while reading out

digital output values.
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CH1 Input type/range setting

This area is for setting an input type and range setting.

Setting value (Hexadecimal) Input type Input range
000FH Conversion disable —

0003H Current 4 to 20 mA
0010H 0to 20 mA
0006H -20 to +20 mA
0011H Voltage 1to5V

0012H Oto5V

0000H -10to +10 V
0013H Oto10V

0014H Resistance temperature detector Pt100

0015H Ni100

0016H Thermocouple Thermocouple B
0017H Thermocouple R
0018H Thermocouple S
0009H Thermocouple K
000AH Thermocouple J
000BH Thermocouple T

A channel where the set value is other than the above causes an input type/range setting range error (error code: 19000H).

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8

CHO Setting Input type/range 598 798 998 1198 1398 1598 1798 1998

EEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is conversion disabled (000FH).
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CH1 Input type/range setting [FX2N allocation mode]

When the FX2N allocation mode function is used, this area is for setting an input type and range setting.

b15 to b12 b11 to b8 b7 to b4 b3 to b0
((El.lj-lr:\é%;f input type/range setting | CH4 | CH3 | CH2 | CH1 |
b15 to b12 b11 to b8 b7 to b4 b3 to b0

(CUI-:f(; )8 input type/range setting CH8 | CH7 | CH6 | CH5 |

Setting value (Hexadecimal) Input type Input range

OFH Conversion disable —

00H Voltage -10to +10 V

01H

02H

03H Current 4to 20 mA

04H

05H

06H -20 to +20 mA

07H

08H

09H Thermocouple Thermocouple K

OAH Thermocouple J

0BH Thermocouple T

OCH Thermocouple K

ODH Thermocouple J

OEH Thermocouple T
EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 | CH2 \ CH3 | CH4 |cCH5 \ CH6 | CH7 \ CH8

CHO Input type/range setting (In FX2N allocation mode 0 1

function)

HEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is conversion disabled (OFH).
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CH1 Input type/range setting (Offset/gain setting)

The area is to set the range setting (Offset/gain setting).

Setting value

Description

0

Factory default setting

1

User range setting

Setting a value other than the above causes an input type/range setting range error (error code: 19000H).

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name

CH1 CH2 CH3 CH4 CH5

CH6 CH7 CH8

CHO Setting Input type/range (Offset/gain setting) 599 799 999 1199 1399

1599 1799 1999

CHO Setting Input type/range (Offset/gain setting) (In FX2N 1311 1312 1313 1314 1315

allocation mode function)

1316 1317 1318

BEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value

The default value is Factory default setting (0).

Error history
Up to 16 errors that occurred in the multi input module are recorded.
b15 to b8 b7 to b0
Un\G3600 Error code
Un\G3601 First two digits of the year Last two digits of the year
Un\G3602 Month Day
Un\G3603 Hour Minute
Un\G3604 Second Day of the week
Un\G3605 Millisecond (higher-order digits) Millisecond (lower-order digits)
Un\G3606
System area
Un\G3609

Item

Storage contents

Storage example”!

First two digits of the year/Last two digits of the

Stored in BCD code.

2017H

year
Month/Day 0130H
Hour/Minute 1035H
Second 40H
Day of the week One of the following values is stored in BCD code. 1H
Sunday: 0, Monday: 1, Tuesday: 2, Wednesday: 3, Thursday: 4,
Friday: 5, Saturday: 6
Millisecond (upper) Stored in BCD code. 06H
Millisecond (lower) 28H

*1 These values assume that an error occurs at 10:35 and 40.628 seconds on Monday, January 30th, 2017.

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name

No.1 to No.16

Error history

3600 to 3759

Error history (In FX2N allocation mode function)

8600 to 8759
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Alarm history

Up to 16 alarms that occurred in the module are recorded.

b15 to b8 b7 to b0
Un\G3760 Alarm code
Un\G3761 First two digits of the year Last two digits of the year
Un\G3762 Month Day
Un\G3763 Hour Minute
Un\G3764 Second Day of the week
Un\G3765 Millisecond (higher-order digits) Millisecond (lower-order digits)
Un\G3766
System area
Un\G3769
Item Storage contents Storage example”!
First two digits of the year/Last two digits of the Stored in BCD code. 2017H
year
Month/Day 0130H
Hour/Minute 1035H
Second 40H
Day of the week One of the following values is stored in BCD code. 1H
Sunday: 0, Monday: 1, Tuesday: 2, Wednesday: 3, Thursday: 4,
Friday: 5, Saturday: 6
Millisecond (upper) Stored in BCD code. 06H
Millisecond (lower) 28H

*1 These values assume that an error occurs at 10:35 and 40.628 seconds on Monday, January 30th, 2017.

EBuffer memory address

The following shows the buffer memory address of this area.

Buffer memory name No.1 to No.16
Alarm history 3760 to 3919
Alarm history (in FX2N allocation mode function) 8760 to 8919
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CH1 Offset/gain setting mode

Specify the channel where the offset/gain setting is adjusted.
» Offset/gain setting mode (offset specification): Channel to adjust the offset
» Offset/gain setting mode (gain specification): Channel to adjust the gain

Setting value Setting content
0 Disable
1 Setting channel

Set one of the offset specification or gain specification to the Setting channel (1), and the other to Disable (0). Setting a value
other than 0 and 1 causes an offset/gain setting channel range error (error code: 1E8H).

Multiple channels can be set at the same time. In that case, set the offset specification and gain specification separately. The
offset specification and gain specification cannot be set at the same time.

In the following cases, an offset/gain setting channel specification error (error code: 1E50H) occurs.

* When both the offset specification and gain specification of the same channel are set to Setting channel (1)

* When both the offset specification and gain specification of the same channel are set to Disable (0)

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8
CHO Offset/gain setting mode (offset specification) 4132 4134 4136 4138 4140 4142 4144 4146
CHO Offset/gain setting mode (gain specification) 4133 4135 4137 4139 4141 4143 4145 4147
CHO Offset/gain setting mode (offset specification) (in FX2N 1321 1322 1323 1324 1325 1326 1327 1328
allocation mode function)

CHO Offset/gain setting mode (gain specification) (In FX2N 1331 1332 1333 1334 1335 1336 1337 1338
allocation mode function)

HEnabling the setting

Turn off>on—off 'Operating condition setting request' (Un\G70, b9) to enable the setting.

EDefault value
The default value is Disable (0).

CH1 Logging data

This area stores the data logged by the logging function.

Up to 10000 points of data can be stored per channel. After the number of stored data points reaches 10000, data collection
continues with the data overwritten from the head.

For details on the logging function, refer to the following.

==~ Page 377 Logging function

EBuffer memory address
The following shows the buffer memory address of this area.

Buffer memory name CH1 CH2 CH3 CH4 CH5 CHé CH7 CH8

CHO Logging data 10000 to | 20000to | 30000to | 40000to | 50000to | 60000to | 70000 to | 80000 to
19999 29999 39999 49999 59999 69999 79999 89999

CHO Logging data (In FX2N allocation mode function) 10000 to | 20000 to | 30000 to | 40000to | 50000to | 60000to | 70000 to | 80000 to
19999 29999 39999 49999 59999 69999 79999 89999

Pointp
 Turning off>on 'Operating condition setting request' (Un\G70, b9) allows the logging data in all the

channels to be cleared.
« Turning on—off Logging hold request while Logging hold flag is on allows logging to resume. In this case,
the logged data is not cleared.
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WARRANTY

Please confirm the following product warranty details before using this product.
1. Gratis Warranty Term and Gratis Warranty = 2. Onerous repair term after discontinuation

Range

If any faults or defects (hereinafter "Failure") found to be
the responsibility of Mitsubishi occurs during use of the
product within the gratis warranty term, the product shall
be repaired at no cost via the sales representative or
Mitsubishi Service Company. However, if repairs are
required onsite at domestic or overseas location,
expenses to send an engineer will be solely at the
customer's discretion. Mitsubishi shall not be held
responsible for any re-commissioning, maintenance, or
testing on-site that involves replacement of the failed
module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for one
year after the date of purchase or delivery to a
designated place. Note that after manufacture and
shipment from Mitsubishi, the maximum distribution
period shall be six (6) months, and the longest gratis
warranty term after manufacturing shall be eighteen (18)
months. The gratis warranty term of repair parts shall not
exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the
usage state, usage methods and usage environment,
etc., which follow the conditions and precautions,
etc., given in the instruction manual, user's manual
and caution labels on the product.

(2) Even within the gratis warranty term, repairs shall be
charged for in the following cases.

1. Failure occurring from inappropriate storage or
handling, carelessness or negligence by the
user. Failure caused by the user's hardware or
software design.

2. Failure caused by unapproved modifications,
etc., to the product by the user.

3. When the Mitsubishi product is assembled into a
user's device, Failure that could have been
avoided if functions or structures, judged as
necessary in the legal safety measures the user's
device is subject to or as necessary by industry
standards, had been provided.

4. Failure that could have been avoided if
consumable parts (battery, backlight, fuse, etc.)
designated in the instruction manual had been
correctly serviced or replaced.

5. Relay failure or output contact failure caused by
usage beyond the specified life of contact
(cycles).

6. Failure caused by external irresistible forces such
as fires or abnormal voltages, and failure caused
by force majeure such as earthquakes, lightning,
wind and water damage.

7. Failure caused by reasons unpredictable by
scientific technology standards at time of
shipment from Mitsubishi.

8. Any other failure found not to be the responsibility
of Mitsubishi or that admitted not to be so by the
user.

of production

(1) Mitsubishi shall accept onerous product repairs for
seven (7) years after production of the product is
discontinued.

Discontinuation of production shall be notified with
Mitsubishi Technical Bulletins, etc.

(2) Product supply (including repair parts) is not available

after production is discontinued.

. Overseas service

Overseas, repairs shall be accepted by Mitsubishi's local
overseas FA Center. Note that the repair conditions at
each FA Center may differ.

. Exclusion of loss in opportunity and

secondary loss from warranty liability

Regardless of the gratis warranty term, Mitsubishi shall

not be liable for compensation to:

(1) Damages caused by any cause found not to be the
responsibility of Mitsubishi.

(2) Loss in opportunity, lost profits incurred to the user
by Failures of Mitsubishi products.

(3) Special damages and secondary damages whether
foreseeable or not, compensation for accidents, and
compensation for damages to products other than
Mitsubishi products.

(4) Replacement by the user, maintenance of on-site
equipment, start-up test run and other tasks.

. Changes in product specifications

The specifications given in the catalogs, manuals or technical
documents are subject to change without prior notice.

. Product application

(1) In using the Mitsubishi MELSEC programmable
controller, the usage conditions shall be that the
application will not lead to a major accident even if
any problem or fault should occur in the
programmable controller device, and that backup and
fail-safe functions are systematically provided outside
of the device for any problem or fault.

(2) The Mitsubishi programmable controller has been
designed and manufactured for applications in general
industries, etc. Thus, applications in which the public
could be affected such as in nuclear power plants and
other power plants operated by respective power
companies, and applications in which a special quality
assurance system is required, such as for railway
companies or public service purposes shall be excluded
from the programmable controller applications.

In addition, applications in which human life or property
that could be greatly affected, such as in aircraft,
medical applications, incineration and fuel devices,
manned transportation, equipment for recreation and
amusement, and safety devices, shall also be excluded

from the programmable controller range of applications.

However, in certain cases, some applications may be
possible, providing the user consults their local
Mitsubishi  representative  outlining the special
requirements of the project, and providing that all
parties concerned agree to the special circumstances,
solely at the user's discretion.

(3) Mitsubishi shall have no responsibility or liability for any
problems involving programmable controller trouble and
system trouble caused by DoS attacks, unauthorized
access, computer viruses, and other cyberattacks.
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TRADEMARKS

PROFIBUS is a trademark of PROFIBUS Nutzerorganisation e.V.

Anywire and AnyWireASLINK are either registered trademarks or trademarks of Anywire Corporation.

The company names, system names and product names mentioned in this manual are either registered trademarks or
trademarks of their respective companies.

1®1

In some cases, trademark symbols such as '™ or *®" are not specified in this manual.
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