Chapter 6 Positioning Modules

6.2 AX-502HC10-0OA/ AX-502HC20-0A / AX-502HC70-0A

AX-502HC10-0A / AX-502HC20-0A / AX-502HC70-0A, high-speed counter modules, receive pulse signals for counting

with two built-in channels. This section introduces their specifications, wirings and operations.

Differences between high-speed counter modules:

AX-502HC10-0A

AX-502HC20-0A

AX-502HC70-0A

Pulse input form

NPN

PNP

Differential

Number of pulse input
channels

Maximum frequency

2 MHz (500 kHz x 4)

800 kHz (200 kHz x 4)

4 MHz (1 MHz x 4)

Digital input/output form NPN PNP PNP
Number of DI points 472 472 47

Z input point DIZ0, DIZ1 DIZ0, DIZ1 DI Function™
Number of DO points 672 672 27

*1 Refer to sections 6.2.6.1.1 DI Function and 6.2.6.1.2 DIQ Negative Logic for settings.
*2 Refer to section 6.2.6.2.4 for DI/DO settings.

6.2.1 Specifications
6.2.1.1 AX-502HC10-0A
Item Specification
Number of channels 2
External connector type Spring-clamp terminal block (16 terminals)
I/0 refresh modes ; Ercee Run mode
Dimension (mm) 12 (W) x 100 (H) x 80 (D)
Weight 709
Pulse input method Phase differential pulse (multiplication x4)
Counter range -2147483648 t0 +2147483647
Counter type Ring counter
Counter functions Counter controls Counter reset, counter preset
Latch function 2 external input latches and 1 internal latch for
each channel
Measurements Pulse rate measurement
Input form Sourcing input (NPN)
Input current 2.5 mATYP. (DC 24 V)
ON voltage / ON current 11to 30 V (EN 61131-2, type 3)
Electrical Digital input OFF voltage / OFF current -3to +5 V (EN 61131-2, type 3)
specification Maximum frequency 2 MHz (500 kHz x 4)
(IAO/IBO/IA1/1B1)
Maximum ON/OFF response time 1us /2 pis
(10-13/1Z0/1Z1)
Digital output | Output form Sinking output (NPN)
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Item

Specification

Load voltage

24 VDC (-15 %/ + 20 %)

Maximum load current 30 mA /point

Maximum surge current 0.5A /point, 10 ms

Maximum leakage current 0.TmA

Maximum ON/OFF response time| 1 us /2 ps
Maximum cable length 3m

Power insulation

Signal insulation

Digital isolator (2.5 kVAC)

Insulation between channels

Maximum power consumption (UV, UG)

240 mA (1.2 W)

Minimum power consumption (I/O Power)

T0mA

Digital input

Connection Lost Protection

Short Circuit Protection (SCP)

Over Voltage Protection (OVP) /
Over Current Protection (OCP)

Current limiting

Others Filtering function Digital filter
Connection Lost Protection -
Digital output Short Circuit Protection (SCP) -
Over Voltage Protection (OVP) / VES
Over Current Protection (OCP)
6.2.1.2 AX-502HC20-0A
ltem Specification
Number of channels 2

External connector type

Spring-clamp terminal block (16 terminals)

1/0O refresh modes

1. Free Run mode

2. DC
Dimension (mm) 12 (W) x 100 (H) x 80 (D)
Weight 709

Counter functions

Pulse input method

Phase differential pulse (multiplication x4)

Counter range

-2147483648 to +2147483647

Counter type

Ring counter

Counter controls

Counter reset, counter preset

Latch function

2 external input latches and 1 internal latch for
each channel

Measurements

Pulse rate measurement

Electrical

specification Digital input

Input form

Sinking input (PNP)

Input current

2.5 mATYP. (DC 24 V)

ON voltage / ON current

1110 30 V (EN 61131-2, type 3)

OFF voltage / OFF current

-310 +5 V (EN 61131-2, type 3)

Maximum frequency

800 kHz (200 kHz x 4)
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Item

Specification

(IAO/IBO/IA1/IB1)

Maximum ON/OFF response time
(10-13/1Z0/1Z 1)

5 us /10 ps

Output form

Sourcing output (PNP)

Load voltage

24 VDC (-15 %/ + 20 %)

o Maximum load current 30 mA /point
Digital output
Maximum surge current 0.5 A /point, 10 ms
Maximum leakage current 0.1 mA
Maximum ON/OFF response time| 1 us/ 2 ys
Maximum cable length 3m

Power insulation

Signal insulation

Digital isolator (2.5 kVAC)

Insulation between channels

Maximum power consumption (UV, UG)

240 mA (1.2 W)

Minimum power consumption (I/O Power)

10 mA

Digital input

Connection Lost Protection

Short Circuit Protection (SCP)

Over Voltage Protection (OVP) /
Over Current Protection (OCP)

Current limiting

Others Filtering function Digital filter
Connection Lost Protection -
Digital output Short Circuit Protection (SCP) -
Over Voltage Protection (OVP) / YES
Over Current Protection (OCP)
6.2.1.3 AX-502HC70-0A
Item Specification
Number of channels 2

External connector type

Spring-clamp terminal block (16 terminals)

1/0 refresh mode

1. Free Run mode
2. DC

Dimension (mm)

12 (W) x 100 (H) x 80 (D)

Weight

70g

Counter functions

Pulse input method

Phase differential pulse (multiplication x4)

Counter range

-2147483648 to +2147483647

Counter type

Ring counter

Counter controls

Counter reset, counter preset

Latch function

1 external input latch and 1 internal latch for
each channel

Measurement

Pulse rate measurement
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Item

Specification

Electrical
specification

Differential input (IAO+, 1A0-, IBO+,

IBO-, IA1+, IA1-, IB1+, IB1-)

Input signal RS-422
Input voltage 5V+20%
Input impedance 120 Q + 5%

Maximum frequency

4 MHz (1 MHz x 4)

Digital input

General digital input (10, I1, 12, 13)

Input form

Sinking input (PNP)

Input current (10-13)

2.5 MATYP. (DC 24 V)

ON voltage / ON current (10-13)

11 to 30 V (EN 61131-2, type 3)

OFF voltage / OFF current (10-13)

-310 +5 V (EN 61131-2, type 3)

Maximum ON/OFF response time
(10-13)

5us /10 us

Output form

Sourcing output (PNP)

Load voltage

24 VDC (-15 %/ + 20 %)

Digital output

Maximum load current 30 mA /point
Maximum surge current 0.5 A/point, 10 ms
Maximum leakage current 0.1 mA

Maximum ON/OFF response time| 1 pus/ 2 ps

Maximum cable length

3 m (open collector circuit)

Power insulation

Signal insulation

Digital isolator (2.5 kVAC)

Insulation between channels

Maximum power consumption (UV, UG)

240 mA (1.2 W)

Minimum power consumption (I/O Power)

10 mA

Others

Connection Lost Protection

Short Circuit Protection (SCP)

Digital input

Over Voltage Protection (OVP) /
Over Current Protection (OCP)

Current limiting

Filtering function Digital filter
Connection Lost Protection -

Digital output Short Circuit Protection (SCP) -
Over Voltage Protection (OVP) / YES

Over Current Protection (OCP)
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6.2.2 Dimensions and Parts

Dimensions
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[ ] Parts

i

-
AX-502HC10-0A ——— 1 |
= |

2 CH Encoder, OC, 500KHz,
Source Input (NPN)

g

10V 110G

Name

AX connector (L)

Label (manufacturer information, service information, safety, serial number, firmware/hardware

version)
3 DIN rail clip
4 | System status indicator
5 Model code
6 Channel status indicator
7 Spring to hold the connection
8 | Spring-clamp terminal block
9 Wiring
10 | Wire fastener
11 | Model number and model description
12 | AX connector (R)
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6.2.3 Arrangement of Terminals, LED Indicators and Wiring

6.2.3.1

6.2.3.1.1

Arrangement of Terminals

AX-502HC10-0A

fFoznc] |

1 LeD ——sys[doo
ERROR LED ——[JeRR[J1001

ol [ Wl ol W

A0
=
B0 |
Bl |
120 |
G-

*1. The marked black areas are terminals with LED indicators. Refer to the table below to see their corresponding

channels.

Pin No. | Symbol Description Pin No. Symbol Description
LO 1AO CHO counter phase A RO 1A1 CH?1 counter phase A
L1 1BO CHO counter phase B R1 1B1 CH?1 counter phase B
L2 10 CHO counter phase Z R2 1Z1 CH?1 counter phase Z
L3 10 CHO digital input point 0 R3 1 CHT1 digital input point 0
L4 12 CHO digital input point 1 R4 13 CH1 digital input point 1
L5 Qo CHO digital output point 0 R5 Q1 CHT1 digital output point 0
L6 Q2 CHO digital output point 1 R6 Q3 CH1 digital output point 1
L7 Q4 CHO digital output point 2 R7 Q5 CH1 digital output point 2
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6.2.3.1.2

AX-502HC20-0A

Boznc ]

ERROR LED ——[JERR[J101

yannel RUN

O
G
| m}
o
[PV R Ry S

AX-502HC20-0A

1A0
1A1

—e
—e

B |
T
o |
]
o |
]
2 |
-
Qo
s

Q2

rass

>
43

*1. The marked black areas are terminals with LED indicators. Refer to the table below to see their corresponding

channels.
Pin No. | Symbol Description Pin No. Symbol Description
LO IAO CHO counter phase A RO IA1 CH1 counter phase A
L1 IBO CHO counter phase B R1 IB1 CH?1 counter phase B
L2 1Z0 CHO counter phase Z R2 1Z1 CH1 counter phase Z
L3 10 CHO digital input point O R3 11 CH1 digital input point O
L4 12 CHO digital input point 1 R4 13 CH1 digital input point 1
L5 Qo CHO digital output point O R5 Q1 CH1 digital output point O
L6 Q2 CHO digital output point 1 R6 Q3 CH1 digital output point 1
L7 Q4 CHO digital output point 2 R7 Q5 CH1 digital output point 2
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6.2.3.1.3

AX-502HC70-0A

I
G
| m}
o
[P TN R Ry S

AX-502HC70-0A

1AQ+
m 1AL+
1A0-
ﬁ 1A1-
Encoder 1
1BO+
5], N —
1BO-
“ 1B1-
s L] — e

Encoder 2

*1. The marked black areas are terminals with LED indicators. Refer to the table below to see their corresponding

channels.
Pin No. | Symbol Description Pin No. Symbol Description
LO IAO+ CHO counter phase A+ RO IAT+ CH?1 counter phase A+
L1 IAO- CHO counter phase A- R1 IA1- CH1 counter phase A-
L2 IBO+ CHO counter phase B+ R2 IB1+ CH?1 counter phase B+
L3 IBO- CHO counter phase B- R3 IB1- CH?1 counter phase B-
L4 10 CHO digital input point O R4 11 CHO digital input point 1
L5 12 CHO digital input point 2 R5 13 CHO digital input point 3
L6 Qo CHO digital output point 0 R6 Q1 CH1 digital output point 1
L7 10V I/0 power output: 24 VDC R7 10G I/0 power output: 0 VDC
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6.2.3.2 LED Indicators
Name Color Status Description
D OFF No power supplied or INIT
B Blinking (0.2 s) EtherCAT Pre OP
System Blue
Al Blinking (1 s) EtherCAT Safe OP
B ON Normal (OP)
No power supplied
[ ] OFF ; .
or the module is functioning correctly.
B Blinking (0.2 s) An error occurs on the application.
Error Red
B Blinking (2 s) A warning occurs.
. ON An error occurs on the system.
D OFF No power supplied or the channel is OFF.
Channel Green
. ON The channel is ON.
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6.2.3.3 Wiring and Loop Configuration

AX-502HC10-0A

Incremental encoder

6.2.3.3.1
e  Wiring
AX-510PS12-0A
iov °[° 10G
ov " 10G
ov 2| 106
ov *|® 10G
ov ‘l* 10G
ov °° 10G
24v °|° ov
24v " ov
LR

5 |

AX-516PC30-0A | AX-502HC10-0A ] o
Loy o o6 o o T A7 'Jﬁ 1] 3w/470Q "1 m

lov '|' 106 B0 ' 1B1 5

ov %[ 10G 1zo %[ 1z1 "2 =

ov *|® 10G 0 P n

lov *|* 106 2t e —

iov °|° 10G ¢ 20 °° a1 i@:

lov °|° 106 @ *° a3 T

iov ’|" 106 IEE!

LR TR ;_@_
2-wire

*1: An external pull-up resistor of 3W/470 Q is required for each of IA and IB input points.
*2: Keep IA and IB signal lines away from the power lines and the devices that generate noise.
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® Loop Configuration
AX-502HC10-0A

Incremental encoder
*9 zn
10V onuw
---------- Eng
H H << >
........ =W
A @ gne
* * -1
4 A0 e !
Phase A *3
3W/470Q
2 5!
10V > L
---------- Eng
Sua
8 w el
1BO H
t;) Phase B *3 Dt
3W/470Q
[N}
81w
EnQ
< 1 >
= W
, gue
"4 Mz —He 1 -
2
tg; ] Phase Z ﬁ(ﬂ_ nlth _lov.
[N} i"" ""E
21
O " w
) Eng
oy SHE-N N
| 2 S
ov__ 24V S
“ ] D —L— Qo005
106 boid Lo .
1oV T T e '
1 0 ] |
1O : :
: ;: [ M |
> A
1O I 1
121 | |
| 1 [} 1
1 1 1 1
1 [
Pt
System " V+ V+ [T} System_
""" Power |_[V V- | i Power i
AX connector j i AX connector
Lo - P®
' 1o {]lov ov] . 1o 1
"~ Power |_[10G 10G | _i Power

*1: Connect the encoder’s 0 V to I0G of AX-516PC30-0A, AX-516PS20-0A, etc.

*2: Connect the encoder’s or sensor’s 24 V to IOV of AX-516PC30-0A, AX-516PS10-0A, etc.

*3: An external pull-up resistor of 3W/470 Q is required for each of IA and IB input points.

*4: Keep IA, IB and IZ signal lines away from the power lines and the devices that generate noise.
*5: Please wire IA1 and IB1 to use the channel 1 counter for high-speed counting.

L] The output circuit and internal circuit of this product are separated only by functional insulation. Therefore, to
A complete the installation of the product in the final system, double or reinforced insulation should be used between

the product and hazardous live parts.
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6.2.3.3.2 AX-502HC20-0A
e  Wiring
Incremental encoder
Lrov
AX-510PS12-0A AX-516PC30-0A | AX-502HC20-0A’ 24V
ov °|° 106 l__. ov °|° 10G o 1m0 OF 11 oL 3W/4700 1 A
lov '[" 10G ov '[" 106 Bo '[" 1B1 5
oV 2|? 10G ov %[? 106 120 2| 1Z1 o 2 7
ov 3 106 ¢ 1oV’ 106G o °* n
ov *|* 106 ov ‘" 106 2 Y3 e I e
ov °|° 106 ov °|° 106  °|° a1 !?D:
2av °[° ov lov °|° 106 @ °|° a3 2-wire
2av " ov ov ’|" 106 047705T
LR LR LR L :
2-wire

[

L
*1: An external pull-down resistor of 3W/470 Q is required for each of IA and IB input points.
*2: Keep IA and IB signal lines away from the power lines and the devices that generate noise.
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® Loop Configuration
AX-502HC20-0A

1 1
1 1
1 1
1 _I '
: (/): |
1O |
[ 1
1> 1
— S — !
Incremental encoder 'a! !
(=] |
P i
e Q0 ~ Q5
o — 1
L1
A
*4 *5 "
1A0 1+ =2n
(%) Phase A 3 on o)
3W/470Q Fns
= nw —»
*1 oA
10G @
V] [}
v 11
*1
B “ = -~ 10G
1BO 1 =2n
Phase B *3 on 8
3W/470Q Fns
o >
*1 oA
10G on
V] 1
v 1
~€ : % - [1z0 41— =i
[N
PhaseZ  ;-----i*2 L= S
H i EnQ
- - < >
3iE
w1 o
e I
[ 1
24V 0V _—
O 1w
EuQ
< >
S —»
e guo
v bt
[ 1
System "] V+ V+ [} System___
™77 Power |_| V- V- | _} Power 1
AX ! 10V ! AX
1 1
connector ! T | connector
(DI o Tiov - ovit 1o _i ®
“~7" Power |_]|10G 10G | _i Power

*1: Connect the encoder’s or sensor’ 0 V to I0G of AX-516PC30-0A, AX-516PS20-0A, efc.

*2: Connect the encoder’s or sensor’s 24 V to IOV of AX-516PC30-0A, AX-516PS10-0A, etc.

*3: An external pull-down resistor of 3W/470 Q is required for each of IA and IB input points.

*4: Keep IA, IB and IZ signal lines away from the power lines and the devices that generate noise.
*5 :Please wire IAT and IB1 to use the channel 1 counter for high-speed counting.

L] The output circuit and internal circuit of this product are separated only by functional insulation.
A Therefore, to complete the installation of the product in the final system, double or reinforced insulation
should be used between the product and hazardous live parts.
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6.2.3.3.3 AX-502HC70-0A

L] Wiring

AX-510PS12-0A

ofo
10V I0G

ov [ 106

iov %* oG

3|3

1oV I0G

an

1oV I0G

5|5

1oV I0G

24v °|® ov

v ov

LR

AX-516PC30-0A

AX-502HC70-0A

Encoder

M
Il

ov °|” 106 o+ °[* 1a1+ ‘.:>O< 1 L\+
DOOO(]
ov '|' 106 1no- | 1A1- o A-
ov °|* 106 B0+ °|° 1B1+ o "1 ™
ov °[° 106 1B0- °|” 1B1- -DO(DOOOC B
ov ‘[' 106 o ‘1" n vee
. oV
iov °[° 10G ¢ R % 13 e [
ov °[® 106  °° a1 e T |
¢ ov [ 10G ov ’|" 106 i'EE]:
LR LR “o-wire
—
2-wire

*1: Keep IA and IB signal lines away from the power lines and the devices that generate noise.
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o Loop Configuration

AX-502HC70-0A

[e)Y)
1
i
J— I B 1
2] : : |
(@] 1 1
] i !
Z i
o i
21 | 1
1 ] 1
! [
]
! —— Q0-~Q1
| I
Az
Incremental encoder 'C:) " 8
<i>
6‘ 1w —»
31t
_I_—‘“_ "
10G
—_——1+—» [+5V
A0
120Q
——+—{I' SG
—{___1+—» |+5V
BO
120Q
)
L—3+—{nsG
1+5V Isolated
‘ power supply
ov SG
VCC — = Lo
L o~ o | System | | V+ V+ | 7] System___
Y7 Power |_[ V- V- | | Power i
AX connector i | 1oV i AX connector
(I ! R)
H 10} |IoVv - iov|, 10
"7~ Power |_[10G 10G | i Power

*1: Connect the sensor’s 0 V to 10G of AX-516PC30-0A, AX-516PS20-0A, etc.

*2: Connect the sensor's 24 V to IOV of AX-516PC30-0A, AX-516PS10-0A, etc.

*3: Keep IA, IB and IZ signal lines away from the power lines and the devices that generate noise.
*4: Please wire A1 and IB1 to use the channel 1 counter for high-speed counting.

° The output circuit and internal circuit of this product are separated only by functional insulation.
A Therefore, to complete the installation of the product in the final system, double or reinforced insulation
should be used between the product and hazardous live parts.
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6.2.4 Settings in DIADesigner-AX

The software DIADesigner-AX is the programming tool for the AX Series PLCs. This section introduces some basic
operations and settings.

6.2.4.1 Basic Operation

(1)  Double-click the DIADesigner-AX icon to open the software and create a new project.
nﬂ-“:l; :ﬁ:-h;;h;ld ekt Debug  Tock  Window  Helo. Y
PMER S » - 4%B Y AR N YY Y 0 E sprmnDonefClogd - Q08 4 a ¥ FAH L 4 Bk

imibak QO B0 Py Q@ P suer {rotady) ?
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(2) Add modules in
o Method 1: Add the modules in manually

Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Add Device... to select and add System
Coupler.

Devices - 2 x
=3 nstedis -
= Device (AX-308EAOMALT)
@8 Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
=2} PLC Logic
= 1 Application
(i Lbrary Manager
Mation_PRG (PRG)
PLC_PRG (PRG)
= [&3 Task Configuration
=g EthercAT Task

] motion_FRG
= & MairTask
&) pic_rre
=@ Builttn_I0 (Builtin_10)
(@ o1o 1)
[ Delta_LocalBus_Master (Delta LocalBus Master)
[ EtherCAT Master_Softvotion ({ A oa
2 SoftMotion General Axis Pool
Copy
Paste
K Delete
Refactoring 3
2 Properties.
Add Object

) Add Folder.
Tnsert Device.
Scan For Devices.
Disable Device
Update Device.
[§ EditObject
Edit Object with.
£dit 10 mapping
Import mappings from CSV.
Export mappings to CSV.

ES Parameter Backup and Restore..

P~

Right-click System Coupler you added, and then click Add Device... again to select and add modules in.

Devices -~ 3 x
=) Untited19 -

= [ Device (AX-308EAOMAIT)
8 Hardware Configuration
=~ A, Metwork Configuration
A, EtherCAT Fiter
=B pLC Logic
=1} Application
i) Library Manager
Mation_PRG (PRG)
PLC_PRG (PRG)
= (B8 Task Configuration
= EtherCAT Task
&) Motion_PRG
=58 MainTask
& ric_prG
= Buitin_10 (Builtin_10)
(i oo oI10)
[ pelta_LocalBus_Master (Delta LocalBus Master)
= [ EthercaT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
T _AX_S00CEC00_UA (AX-S00CECO0-0A (FtherCAT Counler))
"3 Softiotion General Axis A b Cut

Copy
Paste
¥ Delete
Refactoring 3

Properties.

Add Object
) Add Folder

Insert Device...

Disable Device
Update Device.
Edit Object

Edit Object with.

=

£dit 10 mapping
Import mappings from CSV.
Export mappings to CSV...
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® Method 2: Scan to add the modules in.

Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Scan for Devices....

| Devices. 1 X
=5 Uhted19 -
= [ Device (AX-308EAOMALT)
@8 Hardware Configuration
= A Netwark Configuration
A, EtherCAT Filter
= &) PLC Logic
=} Application
i Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= [#4 Task Configuration
=g EtherCAT Task

& Motion_PRG
= MainTask
& PLc_PRG
= (i Builtin_IO (Builtin_10)
[ oo 1oy
(i Delta_LocalBus_Master (Delta LocalBus Master)
() EthercAT Master_SoftMotion
% Softhoton General Axis ool | % CF
Copy
Paste
¥ Delete
Refactoring 3
Properties...
Add Object
& AddFolder..
Add Device..
Insert Device

Disable Device
Update Device
[ EditObject
Edit Object with...
Edit 10 mapping
Import mappings from CSV..
Expart mappings to CSV...

|Eb Parameter Backup and Restore.

After the auto-scan, the actually-connected devices will appear. Click Copy All Devices to Project button to
add them to the list under EtherCAT Master SoftMotion.

Scan Devices O *

Seanmed Devices

Device name Device type Alias Address
=- AX_SO00CECD0_0A AX-500CECO0H0A (EtherCAT coupler) (1.0.0.1) .0
AX S0ZHCI0_04& AE-50ZHCI0-04 (2 CH Encoder, OC, 500EHz, Sowrce Input (NFN)) 0

[] Show differences to project

Sean Devices Copy A1l Devices to Project Cloz=
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6.2.4.2 Parameter Settings

In the CoE Parameters tab, you can do the following settings of parameters.

General

CoE Parameters Startup Parameters

Favorites
Startup Parameters
|- All Parameters

Process Data

L TR S

(1)  Favorites

o You can select and right-click the parameter to add the selected parameter to the Favorites. Click on the
toolbar to go into the online mode, and then you can start to upload and download the parameters.

G | 74 £
e DANE R EANE RS x
CoE Parameters Favorites
Process Data Filter Y | Index:Subindex Name Value Current Value Default Value Range
NA 16#2008:16#00 CHO Pulse Rate Measurement Window 1 1 1~ 65535
Di; Histol
{agnasis Ristany NA 16#2009:16#00 CHO Pulse Rate Measurement Average Denomin._ | 1 1 1~ 100
Hardware I0 Configuration
Log
EtherCAT Parameters
EtherCAT If0 Mapping
EtherCAT IEC Objects
Status
Information
Icon Function Description
ﬁf‘ Compare Compare

Upload the selected parameters from the module to

=& | Upload Selection from Device
DIADesigner-AX.

& ) Upload all the parameters from the module to
s Upload All from Device

DIADesigner-AX.
= Download the selected parameters from

—a Download Selection to Device
DIADesigner-AX to the module.

Download all the parameters from DIADesigner-

é Download All to Device
AX to the module.

= Synchronize the selected parameters to the
& Synchronize to Selection Startup Parameter (s) y P

startup parameters.

Synchronize all the parameters to the startu
(_’,‘9 Synchronize to All Startup Parameter (s) y P P

parameters.

o Delete Delete

2 Startup Parameters
° Once the module is started up, the setting values of parameters in the Startup Parameters list are written to the
module. For editing, you have to set up these parameters in the offline mode.
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General

|3 [#][+]

CoE Parameters Startup Parameters
Process Data Line Index:Subindex Name Value Range Bit Length Byte
1 16#2000:16#01 CHO DI Function DIO DI 8
T Y 2 16#2000:16%02 CHO DI Function DI2 oI [
v 3 16#2001:16#01 CHO DIQ Negative Logic DIZO Normal 8
4 16#2001:16#02 CHO DIQ Negative Logic DIO Normal 8
EtherCAT Parameters 5 16#2001:16#03 CHO DIQ Negative Logic DI2 Normal 8
EtherCAT 1/0 Mapping 6 16#2001:16%04 CHO DIQ Megative Logic DQOD Mormal 8
7 16#2001:16205 CHO DIQ Negative Logic DQ2 Normal 8
EtherCAT IEC Objects 8 16#2001:16#06 CHO DIQ Negative Logic DQ4 Normal 8
] 16#2006:16200 CHO Counter Count Direction Positive direction of phase A 8
Stat
e 10 16%2007:16%01 CHO Encoder Filter Sefting Disable 8
Information 11 16#2007:16%02 CHO Latch0 and CLRO Filter Setting Disable 8
12 16#2007:16403 CHO Latchl and CLR1 Filter Setting Disable 8
13 16#2008:16%00 CHO Pulse Rate Measurement Window 1 1 ~ 65535 16
14 16#2009:16%00 CHO Pulse Rate Measurement Average Denomin.. | 1 1~ 100 8
Icon Function Description
| | Delete Delete
f Move up Move up
+ Move down Move down

©)

All Parameters

o You can find all the CoE parameters here. Click on the toolbar to go into the online mode first, and then you
can start to upload and download the parameters.

° After clicking the upload button, you can see the current values in Current Value column.

° You can edit the values of parameters in Value column. Once you click the download button, the setting values will
be written into the module and take effect right away.

General

CoE Parameters

Process Data

Diagnosis History

Hardware IO Configuration

Log

EtherCAT Parameters

EtherCAT /O Mapping

EtherCAT IEC Objects

Status

Information

I

All Parameters | | Clear
Filter T Name Current Value Default Value I
= 16 0 CHO Pu od 0 0
= 16#2008:16#00 CHO Pulse Rate Measurement Window 1 1 1~ 655
= 16#2009:16%00 CHO Pulse Rate Average D 1 i 1~ 100
o 16#200B:16300 0 0
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Icon Function Description
GI[‘“ Compare Compare
= ) ) Upload the selected parameters from the module to
— Upload Selection from Device )
DIADesigner-AX.
& . Upload all the parameters from the module to
—= Upload All from Device .
DIADesigner-AX.
=y . . Download the selected parameters from
s Download Selection to Device .
DIADesigner-AX to the module.
9 . Download all the parameters from DIADesigner-
| Download All to Device
AX to the module.
= ) ) Synchronize the selected parameters to the
& Synchronize to Selection Startup Parameter (s)
startup parameters.
Synchronize all the parameters to the startu
(_:‘9 Synchronize to All Startup Parameter (s) y P P
parameters.

) You can select and right-click the parameter to add the selected parameter to the Favorites.

ED [
= =
All Parameters Clear
Filter T : Index:Subindex MName Value Current Value Default Value Rang
= 16#2008:16#00 CHO Pulse Rate Measurement Window 1 - - 1 ~ 65535
= 16#2009:16#00 CHO Pulse Rate Measurement Average Denomin... |1 e 1~ 100
= R =P - = Add to Startup Parameters
Import...
#200A:16% E Export...
= 16#200B:16%00 CHO Error Reset 0 0 0
Function Description

Add to Favorites

Add the selected to Favorites

Add to Startup Parameters

Add the selected to Startup Parameters

Import...

Import the selected

Export...

Export the selected
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6.2.4.3 Process Data

(1) Inthe Process Data tab, select the desired outputs and inputs.

AX_502HC10_0A

General Select the Outputs Select the Inputs
Name Type Index Name Type Index
TiEEETEEE ¥ 16#1600 CHO Counter Config Set 7 16#1A00 CHO Counter Data Get
CHO Counter Operation Control UINT 16#7000:16#00 CHO Counter Status UINT 16#6000: 1600
Process Data 5 o 5
CHO Preset Command Value DINT 16%7001: 16700 CHU Counter Present Position DINT 16+6001: 16+ 00
Hardware 10 Configuration [v] 16#1601 CHO Latch Config Set |v| 16#1A01 CHO Latch Data Get
CHO Latch0 Input Control UINT 167002:16201 CHO Latch0 Input Status UINT 1676002:16%01
Lag CHO Latch1 Input Contral UINT 16#7002: 1602 CHO Latch1 Input Status UINT 16#6002: 1602
CHO Internal Latch Control UINT 16#7002:16#03 CHO Internal Latch Status UINT 16#6002: 1603
EtherCAT Parameters [v] 16#1602 CHO Pulse Rate Measureme CHO Latch0 Input Value DINT 16=6002:16504
CHO Pulse Rate Measurement Control UINT 1627003:16200 CHO Latchl Input Value DINT 16%6002: 16205
EtherCAT If0 Mapping |w| 1641603 CHO Digital Outputs Set CHO Internal Latch Value DINT 16#6002:16%06
CHO Digital Qutputs UDINT 16¥7004: 16200 |w/ 16#1A02 CHO Pulse Rate Measu
EtherCAT [EC Objects [ 16#1604 CHO Error Reset CHO Pulse Rate Measurement Status  UINT 1626003:16201
CHO Error Reset UINT 162200B:16=00 CHO Pulse Rate Measurement Value  DINT 16=6003:16202
Aot [¥] 16#1610 CH1 Counter Config Set [v| 16&1A03 CHO Digital Inputs Get
Tnonmation CH1 Counter Operation Contral UINT CHO Digital Inputs UDINT 16¥6004: 1600
CH1 Preset Command Value DINT [¥] 16#1A10 CH1 Counter Data Get
|w| 16#1611 CH1 Latch Config Set CH1 Counter Status UINT 16%6010:16200
CH1 Latch0 Input Contral UINT 16#7012:16#01 CH1 Counter Present Position DINT 16#6011:16#00
CH1 Latch1 Input Contral UINT 16#7012:16#02 v 16#1A11 CH1 Latch Data Get
CH1 Internal Latch Control UINT 16£7012:16203 CH1 Latch0 Input Status UINT 16%6012:16201
|y 16#1612 CH1 Pulse Rate Measureme CH1 Latchl Input Status UINT 16#6012:16202
CH1 Pulse Rate Measurement Control UINT 16+7013:16#00 CH1 Internal Latch Status UINT 16+6012:16#03
[w| 16#1613 CH1 Digital Outputs Set CH1 Latch0 Input Value DINT 16¥6012:16#04
CH1 Digital Outputs UDINT 1657014:16200 CH1 Latchl Input Value DINT 1676012:16205
|w| 16#1614 CH1 Error Reset CH1 Internal Latch Value DINT 1626012: 16206
CH1 Error Reset UINT 16#201B: 16#00 |w! 16#1A12 CH1 Pulse Rate Measu
CH1 Pulse Rate Measurement Status  UINT 16¥6013:16201
CH1 Pulse Rate Measurement Value  DINT 16%6013:16202
|| 16#1A13 CH1 Digital Inputs Get
CH1 Digital Inputs UDINT 16+6014:16#00
[ 16#1B00 Errors
System Error BIT 16=A002:16201
CHO Error BIT 16=A002:16%02
CH1 Error BIT 16#A002:16%03
[ 16#1B01 Warnings
System Warning BIT 16=4003:16201
CHO Warning BIT 16#A003: 16702
CH1 Warning BIT 16#A003:16203

(2) Click

current value, status and error codes for each channel.

on the toolbar to go into the online mode. In the EtherCAT I/O Mapping tab, you can find the variables,

General Find Filter Show all + ok Add FB for IO Channel . 7= Go ta Instance J
ot et Variable Mapping Channel Address Type Unit  Description il
= [ 1621600 CHO Counter Config Set
Process Data L E" €HO Counter Operation Control %QUI2 UINT CHO Counter Operation Co
+- T CHO Preset Command Value %QD2 DINT CHO Preset Command Valu
Hardware I0 Configuration = [ 16#1601 CHO Latch Config Set
+ Ty CHO Latchd Input Control QWG UINT CHO Latchd Input Control
L +- g CHO Latch1 Input Control %QUT UINT CHO Latch1 Input Control
P ] CHO Internal Latch Contral QWS UINT CHO Internal Latch Contral
EhSCRTESans o = [ 16%1602 CHO Pulse Rate Measurement Config Set
EtherCAT IfO Mapping H :- ] CHO Pulse Rate Measurement Control QWS UINT CHO Pulse Rate Measurem¢
=+ [ 16#1603 CHO Digital Outputs Set
EtherCAT EC Objects +- T CHO Digital Outputs %005 UDINT CHO Digital Cutputs
= [ 16%1604 CHO Error Reset
Status +- " CHO Error Reset %QW 12 UINT CHO Error Reset
£ 16#1610 CH1 Counter Config Set
Information #-[ 4 16%#1611 CH1 Latch Config Set
#- [ 16%1612 CH1 Pulse Rate Measurement Config Set
+-[1 16%1613 CH1 Digital Cutputs Set v
< >
B = ‘ Reset Mapping Always updatevariables |Use parent device setting i
#g = Create new variable " =Mapto existing variable
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6.2.4.4 Diagnosis History

Click on the toolbar to go into the online mode. In the Diagnosis History tab, all error information that occurred on
the module is recorded. The TEXT ID plus error description is displayed in the Message column. Please refer to the
troubleshooting section for details on errors. Info lines present the system status of the high-speed counter module and
the state changes of the state machines of axes.

Update History Auto Update  Only New Messages  Ack, Messages

General
P — Type Flags Timestamp Message
€ Error M 4/9/2024 8:55:29 AM 942ms (65282) EtherCAT Connection Lost.
Process Data ® Info M 4/9/2024 8:55:29 AM 937ms (0) System : Change to stop.
& Info M 4/9/2024 8:41:57 AM 277ms (0) System : Change to run,
Diagnosis History & Error N 4/8/2024 1:43:44 PM 196ms (65282) EtherCAT Connection Lost.
® Info M 4/8/2024 1:43:44PM 191ms (0) System : Change to stop.
Hardware IO Configuration & nfo N 4/4/2024 9:06:25 AM 773ms  (0) System : Change to run.
Log
EtherCAT Parameters

EtherCAT IfO Mapping

EtherCAT IEC Objects

6.2.4.5 Status

=
Click on the toolbar to go into the online mode. In the Status tab, you can monitor the current status and latest
diagnostic messages of the module.

General EtherCAT : Running -
CoE Parameters Last Diagnostic Message Acknowledge
Expert Process Data Diag String
Process Data
Online
DiagHistory
EtherCAT Parameters
EtherCAT I/O Mapping
EtherCAT IEC Objects
Status
Information
v
© >
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6.2.4.6 Information

(1) Inthe Information tab, you can find the module information including Name, Vendor, Categories, Type, ID, Version,
Order Number and Description for the module.

AX_502HC10_0A

General General
Mame: AX-502HC10-04A (2 CH Encoder, OC, 500KHz, Source Input (NPM))
CoE Parameters Vendor: Delta Electronics, Inc.
Categories: Slave
Pracess Data Type: 63
ID: 1DD_1051501001000001
Diagnosis History Version: 1.0.0.1

Order number: AX%-502HC10-04
Description: S E= H500EHzBINPR TR S B IR TE RIS S

Hardware I0 Configuration
Log

EtherCAT Parameters
EtherCAT I/O Mapping
EtherCAT IEC Objects

Status

| Information

g
(2) Click on the toolbar to go into the online mode. Go to the All Parameters page in the CoE Parameters tab,
and then you can find the hardware version and software version.

Filter T Index:Subindex Name Value Current Value Default Value

6.2.5 System Architecture

In this section, the contents include basic operation settings and object descriptions of the high-speed counter modules in
EtherCAT mode, which is Delta user-defined mode.

CHO is taken as an example for explanation here. To set up for CH1, please make an offset of 16#10 for the index of
each object and then set them.

6.2.5.1 Counter Function
Through the Counter Function, counter values are obtained after external input pulses are received, and two Counter

Functions are supported.
The architecture of Counter Function:

Counter Operation Control Counter L w» Counter Status

Function

\i

Preset Command Value I~ ™ Counter Present Position

Y
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List of related objects:

Index Subindex Name Attr. PD(_) Unit Data type
mapping
16#7000 16#00 |CHO Counter Operation Control RW Yes - UINT
16#7001 16#00 |CHO Preset Command Value RW Yes - DINT
16#6000 16#00 |CHO Counter Status RO Yes - UINT
16#6001 16#00 | CHO Counter Present Position RO Yes DINT

6.2.5.2 Latch Function

Latch Function is triggered by the high-speed DI signal to obtain high-speed counter values, and each Counter Function
supports two sets of Latches.

The architecture of Latch Function:

———— LatchO Input Status

LatchO Input Control —— » Latch1 Input Status

A

[ Internal Input Status

Latch1 Input Control _ Latch
| Function ———— LatchO Input Value
Internal Latch Control _
> [ Latch1 Input Value
— Internal Input Value
E List of related objects:
Index Subindex Name Attr. PDO mapping Unit Data type
16#01 CHO LatchO Input Control RW Yes - UINT
16#7002 16#02 | CHO Latch1 Input Control RW Yes - UINT
16#03 | CHO Internal Latch Control RW Yes - UINT
16#01 CHO LatchO Input Status RO Yes - UINT
16#02 | CHO Latch1 Input Status RO Yes - UINT
16#03 | CHO Internal Input Status RO Yes - UINT
16#6002
16#04 | CHO LatchO Input Value RO Yes - DINT
16#05 | CHO Latch1 Input Value RO Yes - DINT
16#06 | CHO Internal Input Value RO Yes - DINT

6.2.5.3 Pulse Rate Measurement Function

The Pulse Rate Measurement Function measures the average pulse rate value by receiving external input pulses, and
only CHO Pulse is supported.
The architecture of Pulse Rate Measurement Function:
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= Pulse Rate M t Stat
Pulse Rate Measurement Control _ | Pulse Rate uise Rale Nieasurement Status
Measurement
Function = ————® Pulse Rate Measurement Value
List of related objects:
PDO
Index Subindex Name Attr. . Unit Data type
mapping
16#7003 16#00 |CHO Pulse Rate Measurement Control RW Yes - UINT
16#01 |CHO Pulse Rate Measurement Status RO Yes - UINT
16#6003
16#02 |CHO Pulse Rate Measurement Value RO Yes - DINT
6.2.6 Description of Objects
The objects that the module supports and their descriptions are listed in the following table.
) Objects: 16#2000-16#2FFF
Index Function Description
16#2000 CHO DI Function CHO DI function selection
16#2001 CHO DIQ Negative Logic CHO DIQ logic polarity selection
16#2002 CHO Counter Type CHO counter type
16#2003 CHO Maximum Counter Value CHO maximum counter value
16#2004 CHO Minimum Counter Value CHO minimum counter value
16#2005 CHO Pulse Input Method CHO pulse input method
16#2006 CHO Counter Count Direction CHO counter count direction selection
16#2007 CHO Filter Depth Config CHO filter configuration setting
16#2008 CHO Pulse Rate Measurement Window CHO pulse rate measurement window
16#2009 CHO Pulse Rate Measurement Average Denominator CHO pulse rate measurement average times
16#200A CHO Error Code CHO error code
16#200B CHO Error Reset CHO error reset
16#2010 CH1 DI Function CH1 DI function selection
16#2011 CH1 DIQ Negative Logic CH?1 DIQ logic polarity selection
16#2012 CH?1 Counter Type CH1 counter type
16#2013 CH1 Maximum Counter Value CH1 maximum counter value
16#2014 CH1 Minimum Counter Value CH1 minimum counter value
16#2015 CH?1 Pulse Input Method CH1 pulse input method
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Index Function Description
16#2016 CH?1 Counter Count Direction CH?1 counter count direction selection
16#2017 CHT1 Filter Depth Config CH?1 filter configuration setting
16#2018 CH1 Pulse Rate Measurement Window CH?1 pulse rate measurement window
16#2019 CH1 Pulse Rate Measurement Average Denominator CH1 pulse rate measurement average times
16#201A CH?1 Error Code CH1 error code
16#201B CH1 Error Reset CH?1 error reset

) Objects: 16#5000-16#5FFF
Index Name Description
16#5000 Module Status Status of the module
Commands for users to use
16#5001 User Command
(Reserved)
) Objects: 16#6000-16#6FFF

Index Name Description
16#6000 CHO Counter Status Counter status of CHO
16#6001 CHO Counter Present Position Present counter value of CHO
16#6002 CHO Latch Status and Value Latch status and value of CHO
16#6003 CHO Pulse Rate Measurement Status and Value Pulse rate measurement status and value of CHO
16#6004 CHO Digital Inputs Status of digital inputs of CHO
16#6010 CH?1 Counter Status Counter status of CH1
16#6011 CH1 Counter Present Position Present counter value of CH1
16#6012 CH?1 Latch Status and Value Latch status and value of CH1
16#6013 CH1 Pulse Rate Measurement Status and Value Pulse rate measurement status and value of CH1
16#6014 CH?1 Digital Inputs Status of digital inputs of CH1

) Objects: 16#7000-16#7FFF

Index Name Description
16#7000 CHO Counter Operation Control Counter operation control of CHO
16#7001 CHO Preset Command Value Preset command value of CHO counter
16#7002 CHO Latch Control Latch input control of CHO
16#7003 CHO Pulse Rate Measurement Control Pulse rate measurement control of CHO
16#7004 CHO Digital Outputs Digital outputs of CHO
16#7010 CH1 Counter Operation Control Counter operation control of CH1
16#7011 CH1 Preset Command Value Preset command value of CH1 counter
16#7012 CH?1 Latch Control Latch input control of CH1
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Index

Name

Description

16#7013 CH1 Pulse Rate Measurement Control

Pulse rate measurement control of CH1

16#7014 CH?1 Digital Outputs

Digital outputs of CH1

° Objects: 16#A000-16#AFFF

Index

Function

Description

16#A000 System Error Codes

Error code set of the module

16#A001 Warning Codes

Warning code set of the module

16#A002 Errors

Error flag set of the module

16#A003 Warnings

Warning flag set of the module

) Objects: 16#F000-16#FFFF

Index

Function

Description

16#F000 Factory Action

Factory mode

16#F001 Module Information

Information about the module

6.2.6.1 Manufacturer Specific Objects

In this section, the following four parameters among the 16#2000 series of objects with the attribute of RW (read/write) can
be modified in Startup Parameters or modified when the slave is in OP state. The rest of the 16#2000 series with the
attribute of RW can only be modified in Startup Parameters.

1. (16#2008: 16#00) CHO Pulse Rate Measurement Window

2. (16#2009: 16#00) CHO Pulse Rate Measurement Average Denominator

3. (16#2018: 16#00) CH1 Pulse Rate Measurement Window

4. (16#2019: 16#00) CH1 Pulse Rate Measurement Average Denominator

6.2.6.1.1 DI Function (16#2000 and 16#2010)

Index | Subindex

Name

Description Data type | Attr. |Default

16#01

CHO DI Function DIO

0: DI

3:77

10: LATCHO
20: CLRO

USINT RW 0

16#2000

16#02

CHO DI Function DI2

0: DI

3.2

11: LATCH1
21: CLR1

USINT RW 0

16#01

CH1 DI Function DI1

0: DI

3:77

10: LATCHO
20: CLRO

USINT RW 0

16#2010

16#02

CH?1 DI Function DI3

0: DI

3.2

11: LATCH1
21: CLR1

USINT RW 0

*1: Only available for AX-502HC70-0A.
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° Explanation

The functions of DIO-DI3 can be selected as:

1. DI (General digital input)

2. LATCH (The CHO/CH1 counter value is captured after the input is triggered.) *2
3. CLR (The CHO/CH1 counter value is cleared after the input is triggered.) *3

4. Phase Z (The CHO/CH1 counter value is cleared after the input is triggered) *3

*2: If DI Function is set to Latch, corresponding logic polarity and filter settings will not take effect until the Latch function
is enabled next time. See section 6.2.6.2.2 for more information.

*3: If DI Function is set to DI/CLR/Z, corresponding logic polarity and filter settings will not take effect until the Counter
function is enabled next time. See section 6.2.6.2.1 for more information.

6.2.6.1.2 DIQ Negative Logic (16#2001 and 16#2011)

The following parameters are applicable to AX-502HC10-0A and AX-502HC20-0A:

Index Subindex Name Description Data type | Attr. | Default

CHO DIQ Negative Logic

16#01 USINT RW 0
DIZO
CHO DIQ Negative Logic

16#02 USINT RW 0
DIO
CHO DIQ Negative Logic

16#03 USINT RW 0
DI2

16#2001 ) )

CHO DIQ Negative Logic

16#04 USINT RW 0
DQO
CHO DIQ Negative Logic

16#05 USINT RW 0
DQ2
CHO DIQ Negative Logic

16#06 USINT RW 0
DQ4

i ) DIQ logic polarity selection

CH?1 DIQ Negative Logic

16#01 USINT RW 0
DIZ1
CH1 DIQ Negative Logic

16#02 USINT RW 0
DI
CH?1 DIQ Negative Logic

16#03 USINT RW 0
DI3

16#2011 : :

CH1 DIQ Negative Logic

16#04 USINT RW 0
DQ1
CH1 DIQ Negative Logic

16#05 USINT RW 0
DQ3
CH1 DIQ Negative Logic

16#06 DOS USINT RW 0
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The following parameters are applicable to AX-502HC70-0A:

Index Subindex Name Description Data type | Attr. |Default
16#01 CHO DIQ Negative Logic DIO USINT RW 0
16#2001 16#02 CHO DIQ Negative Logic DI2 USINT RW 0
16#03 CHO DIQ Negative Logic DQO DIQ logic polarity USINT RW 0
16#01 CH1 DIQ Negative Logic DI1 selection USINT RW 0
16#2011 16#02 CH1 DIQ Negative Logic DI3 USINT RW 0
16#03 CH1 DIQ Negative Logic DQ1 USINT RW 0
° Explanation
The logic polarity of DI (digital input) and DQ (digital output) can be selected as:
. Voltage Digital input bits
Polarity DI LED
between Connector In and I0G (16#6004 and 16#6014)
oV TRUE ON
0: Normal
24V FALSE OFF
oV FALSE ON
1: Inverse
24V TRUE OFF
. Digital output bits Voltage
Polarity DQ LED
(16#7004 and 16#7014) between Connector Qn and I0G
TRUE oV ON
0: Normal
FALSE 24V OFF
TRUE 24V OFF
1: Inverse
FALSE ov ON
Note:

*1. If DI Function is set to DI and CLR, corresponding logic polarity and filter settings will not take effect until the Counter
is enabled next time.

*2. If DI Function is set to Latch, corresponding logic polarity and filter settings will not take effect until the Latch is

enabled next time.

*3. The polarity setting of DIZ will not take effect until the Counter is enabled next time.

6.2.6.1.3 Counter Type (16#2002 and 16#2012)
Index | Subindex Name Description Data type | Attr. | Default
16#2002 | 16#00 | CHO Counter Type USINT | RO 0
Counter type
16#2012| 16#00 | CH1 Counter Type USINT | RO 0

° Explanation

The value of Counter Type is fixed at 0 (Ring Counter), its attribute is RO (Read Only) and it cannot be modified.
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6.2.6.1.4 Maximum Counter Value (16#2003 and 16#2013)
Index | Subindex Name Description Data type Attr. Default
16#2003 | 16#00 CHO Maximum Counter Value DINT RO 0
Maximum counter value
16#2013 | 16#00 CH1 Maximum Counter Value DINT RO 0

° Explanation

The maximum counter value is fixed at 2147483647, and the object, a Read-Only object, cannot be modified.

If the counter continues counting up after the counter value reaches the maximum value of 2147483647, it will switch to

the minimum counter value of -2147483648.

6.2.6.1.5 Minimum Counter Value (16#2004 and 16#2014)
Index | Subindex Name Description Data type| Attr. Default
16#2004 | 16#00 CHO Minimum Counter Value DINT RO 0
Minimum counter value
16#2014 16#00 CH1 Minimum Counter Value DINT RO 0

° Explanation

The minimum counter value is fixed at -2147483648, and the object, a Read-Only object, cannot be modified.

If the counter continues counting down after the counter value reaches the minimum value of -2147483648, it will switch

to the maximum counter value of 2147483647.

6.2.6.1.6 Pulse Input Method (16#2005 and 16#2015)
Index | Subindex Name Description Data type| Attr. Default
16#2005| 16#00 | CHO Pulse Input Method USINT | RO 0
Pulse input method
16#2015| 16#00 | CH1 Pulse Input Method USINT | RO 0

° Explanation

The value of Pulse Input Method is fixed at 0 (Phase Differential Pulse x4), and the object, a Read-Only object, cannot

be modified.
6.2.6.1.7 Counter Count Direction (16#2006 and 16#2016)
Index | Subindex Name Description Data type| Attr. | Default
16#2006 | 16#00 |CHO Counter Count Direction Select the count direction USINT | RW| 0
determined by phase A leading or
16#2016 | 16#00 |CH1 Counter Count Direction lagging behind phase B. USINT |[RW | O

° Explanation

Counter's Count Direction can be set to O for phase A leading phase B or 1 for phase B leading phase A, as the
counter's positive count direction.

0: Phase A leads phase B, as the counter’s positive count direction.

1: Phase B leads phase A, as the counter’s positive count direction.

Note:

The counter’s count direction setting will not take effect until the counter is enabled next time.
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6.2.6.1.8 Filter Depth Config (16#2007 and 16#2017)

Index | Subindex Name Description Data type | Attr. Default
16#01 |CHO Encoder Filter Setting ) ) USINT | RW 0
Filter settings for CHO
16#2007 | 16#02 |CHO LatchO and CLRO Filter Setting Encoder. Latch and CLR USINT | RW 0
16#03 |CHO Latch1 and CLR1 Filter Setting 0: Disable USINT | RW 0
16#01 |CH1 Encoder Filter Setting 3:0.04 us USINT | RW 0
16#2017 16#02 |CH1 LatchO and CLRO Filter Setting 6:0.48 us USINT | RW 0
9:1.28 us
16#03 |CH1 Latch1 and CLR1 Filter Setting USINT | RW 0

° Explanation

The filter setting of Encoder, Latch or CLR with the unit of us. It is defined as High when the signal is continuously high
and the High signal time exceeds the filter setting value. It is defined as Low when the signal is continuously low and the
Low signal time exceeds the filter setting value.

Note:

*1. The filter setting of Encoder takes effect after the Counter is enabled.

*2. If DI Function is set to CLR, the filter setting takes effect after the Counter is enabled.

*3. If DI Function is set to Latch, the filter setting takes effect after the Latch is enabled.

6.2.6.1.9 Pulse Rate Measurement Window (16#2008 and 16#2018)

Index | Subindex Name Description Data type | Attr. Default

16#2008 | 16#00 |CHO Pulse Rate Measurement Window| Number of times for pulse rate UINT RW 0

16#2018 | 16#00 |CH1 Pulse Rate Measurement Window| Méasurement time interval UINT |RW| 0

° Explanation

The setting value of Pulse Rate Measurement Window ranges from 1 to 65535. If the HC module works in DC mode, the

unit is a multiple of the EtherCAT cycle; if the slave works in FreeRun mode, the unit is a multiple of 0.5 ms.

Example:

1. If the setting value of Pulse Rate Measurement Window is 2 and the HC module is in DC mode with the EtherCAT
cycle of 1 ms, the time interval for the capture of the pulse number from the counter is 2 ms (2 * 1 ms).

2. If the setting value of Pulse Rate Measurement Window is 2 and the HC module works in FreeRun mode, the time
interval for the capture of the pulse number from the counter is 1 ms (2 * 0.5).

6.2.6.1.10 Pulse Rate Measurement Average Denominator (16#2009 and 16#2019)

Index Subindex Name Description Data type | Attr. | Default

CHO Pulse Rate Measurement Average

16#2009 16#00 . Average times of USINT RW 0
Denominator
pulse rate
CH?1 Pulse Rate Measurement Average
16#2019 16#00 measurement USINT RW 0

Denominator

° Explanation
The setting value of Pulse Rate Measurement Average Denominator ranges from 1 to 100 with the unit: time (s).
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Example:

1. If Pulse Rate Measurement Window is set to 2 and the HC module is in DC mode with the ECAT cycle of 1 ms, the
time interval for the capture of the counter’'s pulse number is 2 ms (2 * 1 ms). If Pulse Rate Measurement Average
Denominator is set to 4, the measurement result is the average value by diving by 4 the sum of the 2 ms counter
values for 4 captures, which is filled in the Pulse Rate Measurement Value.

2. If Pulse Rate Measurement Window is set to 2 and the HC module is in FreeRun mode, the time interval for the

capture of the counter’s pulse number is 1 ms (2 * 0.5 ms). If Pulse Rate Measurement Average Denominator is set
to 4, the measurement result is the average value by diving the sum of the 1T ms counter values for 4 captures by 4,

which is filled in the Pulse Rate Measurement Value.

6.2.6.1.11 Error Code (16#200A and 16#201A)

Index | Subindex Name Description Data type Attr. Default
16#200A 16#01 CHO Communication Error CHO communication error UINT |RO 0
16#02 | CHO Counter Error CHO counter error UINT | RO 0
16#03 | CHO Latch Error CHO latch error UINT | RO 0
16#201A 16#01 CH1 Communication Error CH1 communication error UINT |RO 0
16#02 | CH1 Counter Error CH?1 counter error UINT | RO 0
16#03 | CH1 Latch Error CH?1 latch error UINT |RO 0

Communication error:

When a communication error occurs in high-speed counter modules,
® (16#200A: 16#01) and (16#201A: 16#01): Display communication error codes.

(16#A000: 16#00): Displays the module error message.

(16#A002: 16#01): Displays 1 for System Error.

(16#A002: 16#02) and (16#A002: 16#03): Display 1 for Error flags of CHO and CH1.
When the EtherCAT status of high-speed counter modules changes from SafeOP to OP, both the communication

errors and the system error in16#A000 are automatically cleared.

Counter error:

When a counter error occurs in high-speed counter modules, based on the channel where the error exists:
®  (16#200A: 16#02) or (16#201A: 16#02): Displays the counter error code.

® (16#A002: 16#02) or (16#A003: 16#03): Displays 1 for the CHO Error flag or CH1 Error flag.

® \When the EtherCAT status of high-speed counter modules changes from SafeOP to OP, the counter flags and

counter errors of CHO and CH1 are automatically cleared.

Latch error:

When a latch error occurs in high-speed counter modules, based on the channel where the error exists:
1. (16#200A: 16#03) or (16#201A: 16#03): Displays the latch error code.

2. (16#A002: 16#02) or (16#A002: 16#03): Displays 1 for the CHO Error flag or CH1 Error flag.

3. When the EtherCAT status of high-speed counter modules changes from SafeOP to OP, the latch flags and latch

errors of CHO and CH1 are automatically cleared.

To clear the channel errors of high-speed counter modules, use Error Reset (16#200B or 16#201B) of CHO or CH1 by
setting its value from 0 to 1 to clear the errors of CHO or CH1 respectively.

To clear the system error of high-speed counter modules, reset its EtherCAT status.
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16#A000 for System Error only displays the latest error code. But in the Diagnosis History tab, all the error messages that
occurred in the module are recorded. Please refer to section 6.2.10 for details on error codes and corresponding error LED
indicator blinkings.

6.2.6.1.12 Module Status (16#5000)

Index Subindex Name Description Data type | Attr. | Default

16#5000 16#01 Module Status | Status of the module USINT RO 0

° Explanation

When the Delta AX-5 PLC is used as the controller, the module status will be synchronized with the current status of the
PLC, 1 (Run) or 2 (Stop). When the PLC is switched to Stop, the output module will behave differently according to the
parameter settings for the module, but the input module will not be affected.

When other PLC is used, there is no Run/Stop state for the module, and its state is 0, which is controlled by the EtherCAT
state machine.

[ J Status of the module

Value Status Description
. When the module is controlled by the EtherCAT

0 Controlled by EtherCAT State Machine )

state machine

When the module is controlled by the PLC and the
1 Controlled by Controller (Run) o

PLC is in Run state.

When the module is controlled by the PLC and the
2 Controlled by Controller (Stop) o

PLC is in Stop state.

6.2.6.1.13 User Command (16#5001)

Index | Subindex Name Description Data type | Attr.  Default

16#5001 16#00 User Command Commands for users to use (Reserved) UINT RO 0

6.2.6.1.14 System Error (16#A000)

Index | Subindex Name Description Data type | Attr. Default

16#A000 | 16#00 System Error System error UINT RO 0

° Explanation
A system error message. Refer to section 6.2.10.1 for details.

6.2.6.1.15 Warning Codes (16#A001)

Index Subindex Name Description Data type | Attr. Default

16#A001 16#01 System Warning Code System warning code UINT RO 0

) Explanation
A warning message. Refer to section 6.2.10.1 for details.

6.2.6.1.16 Errors (16#A002)

Index Subindex Name Description Data type | Attr. Default

16#A002 16#01 System Error System error BOOL RO 0
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Index Subindex Name Description Data type | Attr. |Default
16#02 | CHO Error CHO error BOOL RO 0
16#03 | CH1 Error CH?1 error BOOL RO 0
° Explanation
Error flags. Refer to section 6.2.10.1 for details.
6.2.6.1.17 Warnings (16#A003)
Index Subindex Name Description Data type | Attr. |Default
16#01 System Warning System warning BOOL RO 0
16#A003 16#02 CHO Warning CHO warning BOOL RO 0
16#03 CH1 Warning CH?1 warning BOOL RO 0
) Explanation
Warning flags. Refer to section 6.2.10.1 for details.
6.2.6.1.18 Module Information (16#F001)
Index Subindex Name Description Data type Attr. | Default
16#01 Product Serial Number Product serial number STRING (18) RO 0
16#02 Product Name Product name STRING (14) RO 0
16#03 Hardware Version Hardware version STRING (3) RO 0
16#04 Reserved Reserved STRING (12) RO 0
16#05 Runtime Version Runtime version STRING (12) RO 0
16#06 | Reserved Reserved STRING (12) RO 0
16#07 | Reserved Reserved STRING (12) RO 0
16#08 | Reserved Reserved STRING (12) RO 0
16#09 Reserved Reserved STRING (12) RO 0
16#10 Reserved Reserved STRING (12) RO 0
16#F001
16#11 | Reserved Reserved STRING (12) RO 0
16#12 Reserved Reserved UDINT RO 0
16#13 Reserved Reserved UINT RO 0
16#14 | Reserved Reserved UINT RO 0
16#15 Reserved Reserved UINT RO 0
16#16 | Reserved Reserved UINT RO 0
16#17 Reserved Reserved UINT RO 0
16#18 Reserved Reserved UINT RO 0
16#19 Reserved Reserved UINT RO 0
16#20 | Reserved Reserved UINT RO 0
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Index Subindex Name Description Data type Attr. | Default
16#21 Reserved Reserved UINT RO 0
16#22 Reserved Reserved UINT RO 0
16#23 Reserved Reserved UINT RO 0
16#24 Reserved Reserved UINT RO 0
16#25 Reserved Reserved UINT RO 0
16#26 Reserved Reserved UINT RO 0
16#27 Reserved Reserved UINT RO 0
16#28 Reserved Reserved UINT RO 0
16#29 Reserved Reserved UINT RO 0
16#30 Reserved Reserved UINT RO 0
16#31 Reserved Reserved UINT RO 0
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6.2.6.2 Applications

Applications can be used in Process Data, with the following five categories:

1. Counter Function
Latch Function

2
3.
4.
5

Error Reset/Error

Pulse Rate Measurement Function
Digital Inputs/Outputs

6.2.6.2.1 Counter Function (16#7000, 16#7001, 16#6000 and 16#6001)

This section describes counter-related settings and status.

Below is an introduction to Output (RxPDO) of Counter Function.

Counter Operation Control:

Index | Subindex

Name

Description Data type | Attr. Default

16#7000 | 16#00

CHO Counter Operation Control

16#7010 | 16#00

CH?1 Counter Operation Control

CHO/CH?1 counter operation UINT | RW 0

control setting UINT | RW 0

° Explanation

Each bit of Counter Operation Control has a different function. Taking CHO as an example, the functions of the bits are

described as follows:

Parameter

Function

Bit0: Counter Enable

When the value of the bit changes from 0 to 1, the Counter function
is enabled.

Bit1: Internal Reset Execution

When the value of the bit changes from 0 to 1, the value of Counter
Present Position is reset to 0.

Bit2: Preset Execution

When the value of the bit changes from 0 to 1, the setting of Preset
Command Value can be written into Counter Present Position.

Bit3: External Reset Enable

1.

If 10 or 12 is set as CLR in DI Function and the value of bit3
changes from O to 1, then based on the settings of 10 and 12 in
DIQ Negative Logic, the value of Counter Present Position is
reset to 0 when the actual inputs of 10 and 12 are triggered by
changing their values from O to 1 or 1 to O.

If the triggering for corresponding status is successful, Bit5:
External Reset Completed Flag Clear is required to be
triggered before the next triggering of 10 and 12 can reset the
value of Counter Present Position to 0.

Bit4: Phase Z Reset Enable

If the value of Bit4 changes from 0 to 1, based on the setting
of 1Z0 in DIQ Negative Logic, the setting of Counter Present
Position is reset to 0 when the actual input of 1Z0 is triggered
by changing its value from Oto 1 or 1 to O.

If the triggering for corresponding status is successful, Bit6:
Phase Z Reset Completed Flag Clear is required to be
triggered before the next triggering of IZ0 can reset the value
of Counter Present Position to 0.

6-126




Chapter 6 Positioning Modules

Parameter

Function

Bit5: External Reset Completed Flag Clear

If the value of the bit changes from 0 to 1, Bit4 of Counter Status:
External Reset Completed Flag is reset to 0.

Bit6: Phase Z Reset Completed Flag Clear

If the value of the bit changes from 0 to 1, Bit5 of Counter Status:
Phase Z Reset Completed Flag is reset to 0.

Bit7: Halt Enable

If the value of the bit changes from 0 to 1, the Counter function is

halted.

Bit8-Bit15: Reserved

Bit8-Bit15 are reserved.

Preset Command Value:

Index | Subindex Name Description Data type  Attr. Default
16#7001| 16#00 | CHO Preset Command Value CHO/CH1 counter preset DINT |RW| 0
16#7011 | 16#00 | CH1 Preset Command Value command value DINT |RW| 0

) Explanation

Fill a setting value in Preset Command Value, which is the value you wish to set in Counter Present Position. Once you
change Bit2 of Counter Operation Control: Preset Execution from 0 to 1, and Bit2 of Counter Status: Preset Completed
also changes from 0 to 1, it means that the setting action is done.

Below is an introduction to the Input (TxPDO) of Counter Function:

Counter Status:

Index | Subindex Name Description Data type | Attr. | Default
16#6000| 16#00 | CHO Counter Status Status of CHO/CH1 UINT RO 0
16#6010| 16#00 | CH1 Counter Status counter UINT RO 0

° Explanation

Each bit of Counter Status has a different function. Taking CHO as an example, the functions of the bits are described as

follows:

Parameter

Function

Bit0: Counter Enabled

Once Bit0 of Counter Operation Control: Counter Enable is enabled, BitO of
Counter Status: Counter Enabled will immediately change from O to 1.
Once Bit0 of Counter Operation Control: Counter Enable is disabled, BitO of
Counter Status: Counter Enabled will immediately change from 1 to 0.

Bit1: Internal Reset Completed

Once Bit1 of Counter Operation Control: Internal Reset Execution is enabled,
Bit1 of Counter Status: Internal Reset Completed will immediately change
fromOto 1.
Once Bit1 of Counter Operation Control: Internal Reset Execution is disabled,
Bit1 of Counter Status: Internal Reset Completed will immediately change
from 1to 0.

Bit2: Preset Completed

Once Bit2 of Counter Operation Control: Preset Execution is enabled, Bit2 of
Counter Status: Preset Completed will immediately change from O to 1.

Once Bit2 of Counter Operation Control: Preset Execution is disabled, Bit2

of Counter Status: Preset Completed will immediately change from 1 to 0.
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Parameter

Function

Bit3: Count Direction Flag

If BitO of Counter Operation Control: Counter Enable is enabled, Bit 3: Count
Direction Flag representing the count direction is O for the positive direction, or 1
for the negative direction.

Bit4: External Reset Enabled

1.

Once Bit3 of Counter Operation Control: External Reset Enable is enabled,
Bit4 of Counter Status: External Reset Enabled will immediately change from
0 to 1 and then the system will wait for the CLR signal trigger to reset the
value of Counter Present Position to 0.

Once Bit3 of Counter Operation Control: External Reset Enable is disabled,
Bit4 of Counter Status: External Reset Enabled will immediately change from
1to 0.

Bit5: Phase Z Reset Enabled

Once Bit4 of Counter Operation Control: Phase Z Reset Enable is enabled,
Bit5 of Counter Status: PhaseZ Reset Enabled will immediately change from
0 to 1 and then the system will wait for the PhaseZ signal trigger to reset the
value of Counter Present Position to 0.

Once Bit4 of Counter Operation Control: Phase Z Reset Enable is disabled,
Bit5 of Counter Status: PhaseZ Reset Enabled will immediately change from
1to 0.

Bit6: External Reset Completed
Flag

If 10 or 12 is set as CLR in DI Function and Bit5 of Counter Operation Control:
External Reset Completed Flag Clear changes from 0 to 1, then based on
the settings of 10 and 12 in DIQ Negative Logic, the value of Counter Present
Position is reset to 0 when the actual inputs of 10 and 12 are triggered by
changing their values from 0 to 1 or 1 to 0, and meanwhile Bit 6: External
Reset Completed Flag is triggered successfully, changing from 0O to 1.

If the External Reset Completed Flag has been triggered successfully, Bits
of Counter Operation Control: External Reset Completed Flag Clear must be
triggered to reset the External Reset Completed Flag before the next
triggering of 10 and 12 can reset the value of Counter Present Position to 0.

Bit7: Phase Z Reset Completed
Flag

If Bité of Counter Operation Control: Phase Z Reset Completed Flag Clear
changes from 0 to 1, then based on the setting of 1Z0 in DIQ Negative Logic,
the value of Counter Present Position is reset to 0 when the actual input of
1Z0 is triggered by changing its value from 0 to 1 or 1 to 0, and meanwhile Bit
7: Phase Z Reset Completed Flag is triggered successfully, changing from 0
to 1.

If the Phase Z Reset Completed Flag has been triggered successfully, Bité
of Counter Operation Control: Phase Z Reset Completed Flag Clear must be
triggered to reset the Phase Z Reset Completed Flag before the next
triggering of 1Z0 can reset the value of Counter Present Position to 0.

Bit8: Halt Enabled

Once Bit8 of Counter Operation Control: Halt Enable is enabled, then Bit8 of
Counter Status: Halt Enabled will immediately change from O to 1.

Bit9-Bit15: Reserved

Bit9-Bit15 are reserved.
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Counter Present Position:

Index | Subindex Name Description Data type Attr. Default
16#6001 16#00 CHO Counter Present Position Present counter value of DINT RO 0
16#6011| 16#00 | CH1 Counter Present Position CHO/CH1 DINT 'RO| 0

° Explanation

After the counter function is successfully enabled, Counter Present Position displays the current count value of the
channel O/channel 1 counter. See Maximum Counter Value and Minimum Counter Value for upper and lower limits.

6.2.6.2.2

Latch Function (16#7002, 16#7012, 16#6002 and 16#6012)
This section describes latch-related settings and status.

Below is an introduction to Output (RxPDO) of Latch Function.
Latch Control:

Index | Subindex Name Description Data type Attr. Default
16#01 CHO LatchO Input Control LatchO input control of CHO UINT |RW 0
16#7002 16#02 CHO Latch1 Input Control Latch1 input control of CHO UINT |RW 0
16#03 | CHO Internal Latch Control Internal latch control of CHO UINT |RW 0
16#01 CH?1 LatchO Input Control LatchO input control of CH1 UINT |RW 0
16#7012 16#02 | CH1 Latch1 Input Control Latch1 input control of CH1 UINT |RW 0
16#03 | CH1 Internal Latch Control Internal latch control of CH1 UINT |RW 0

) Explanation

Each bit of LatchO Input Control has a different function. Taking CHO as an example, the functions of the bits are
described as follows:

Parameter

Function

BitO: LatchO Input Enable

Before using the LatchO function, please first set LatchO for the desired
channel in Startup Parameters.

® CHO DI Function DIO is set to 1 (LATCHO).

Bit1: LatchO Input Trigger Condition (Oneshot Mode/Continuous Mode)
can be 0: Oneshot Mode, which represents that LatchO will only be
effectively triggered once, and the Latch function will no longer be
performed when it is triggered again, unless Bit0: LatchO Input Enable
changes from 0 to 1 once again.

Bit1: LatchO Input Trigger Condition (Oneshot Mode/Continuous Mode)
can also be 1: Continuous Mode, which means that the LatchO
hardware signal can continuously trigger Latch without any upper limit
on the number of times even if the LatchO Input Completed Flag is 1.
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Parameter

Function

Bit1: LatchO Input Trigger Condition
(Oneshot Mode/Continuous Mode)

3. If BitO: LatchO Input Enable changes from 0 to 1, the LatchO function is
enabled, the setting value of Bit1: LatchO Input Trigger Condition
(Oneshot Mode/Continuous Mode) takes effect, and Bit0 of LatchO
Input Status: LatchO Input Enabled change from 0 to 1, which indicates
the setting is enabled.

4. If the LatchO hardware input is triggered, then the value of Counter
Present Position is copied to LatchO Input Value and Bit1 of LatchO
Input Status: LatchO Input Completed Flag changes from 0 to 1,
indicating a successful capture by Latch.

5. If BitO: LatchO Input Enable changes from 1 to O, then LatchO Input
Value, and BitO: LatchO Input Enabled and Bit1: LatchO Input
Completed Flag of LatchO Input Status are all reset to 0.

Bit2-Bit15: Reserved

Bit2-Bit15 are reserved.

Each bit of Latch1 Input Control has a different function. Taking CHO as an example, the functions of the bits are

described as follows:

Parameter

Function

Bit0: Latch1 Input Enable

Bit1: Latch1 Input Trigger Condition
(Oneshot Mode/Continuous Mode)

1. Before using the Latch1 function, please first set Latch1 for the desired
channel in Startup Parameters.

° CHO DI Function DI2 is set to 1 (LATCH1).

2. Bit1: Latch1 Input Trigger Condition (Oneshot Mode/Continuous Mode) can

be 0: Oneshot Mode, which represents that Latch1 will only be effectively
triggered once, and the Latch function will no longer be performed when it
is triggered again unless Bit0: Latch1 Input Enable changes from O to 1
once again.
Bit1: Latch1 Input Trigger Condition (Oneshot Mode/Continuous Mode) can
also be 1: Continuous Mode, which means that the Latch1 hardware signal
can continuously trigger Latch without any upper limit on the number of
times even if the Latch1 Input Completed Flag is 1.

3. If Bit0: Latch1 Input Enable changes from O to 1, the Latch1 function is
enabled, the setting value of Bit1: Latch1 Input Trigger Condition (Oneshot
Mode/Continuous Mode) takes effect, and Bit0 of Latch1 Input Status:
Latch1 Input Enabled change from 0 to 1, which indicates the setting is
enabled.

4. If the Latch1 hardware input is triggered, then the value of Counter Present
Position is copied to Latch1 Input Value and Bit1 of Latch1 Input Status:
Latch1 Input Completed Flag changes from 0 to 1, indicating a successful
capture by Latch.

5. If BitO: Latch1 Input Enable changes from 1 to O, then Latch1 Input Value
and BitO: Latch1 Input Enabled and Bit1: Latch1 Input Completed Flag of
Latch1 Input Status are all reset to 0.

Bit2-Bit15: Reserved

Bit2-Bit15 are reserved.
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Each bit of Internal Latch Control has a different function. Taking CHO as an example, the functions of the bits are

described as follows:

Parameter

Function

Bit0: Internal Latch Enable

If BitO: Internal Latch Enable changes from O to 1, the Internal Latch
function is enabled, the current value of Counter Present Position is
copied to Internal Latch Value, BitO of Internal Latch Status: Internal Latch
Enabled changes from 0 to 1, and Bit1 of 16#6002: 16#01: Internal Latch
Completed Flag changes from 0 to 1, indicating a successful capture by
Latch.

2. If BitO: Internal Latch Enable changes from 1 to O, then Internal Latch
Value, Bit0 of Internal Latch Status: LatchO Input Enabled and Bit1 of
16#6002: 16#01: Internal Latch Completed Flag are all reset to 0.

3. It should be noted that the performance of Internal Latch is relatively less
timely than that of the LatchO or Latch1 using hardware signal triggers. To
get more timely Latch performance, please use LatchO or Latch1.

Bit1-Bit15: Reserved

Bit1-Bit15 are reserved.

Below is an introduction to Input (TxPDO) of Latch Function.

Latch Status and Input Value:

Index | Subindex Name Description Data type Attr. Default

16#01 CHO LatchO Input Status LatchO input status of CHO UINT | RO 0
16#02 | CHO Latch1 Input Status Latch1 input status of CHO UINT | RO 0
16#03 CHO Internal Latch Status Internal latch status of CHO UINT | RO 0

16#6002
16#04 CHO LatchO Input Value LatchO input value of CHO DINT | RO 0
16#05 | CHO Latch1 Input Value Latch1 input value of CHO DINT | RO 0
16#06 | CHO Internal Latch Value Internal latch value of CHO DINT |[RO| O
16#01 CH?1 LatchO Input Status LatchO input status of CH1 UINT | RO 0
16#02 | CH1 Latch1 Input Status Latch1 input status of CH1 UINT | RO 0
16#03 CH?1 Internal Latch Status Internal latch status of CH1 UINT RO 0

16#6012
16#04 CH1 LatchO Input Value LatchO input value of CH1 DINT | RO 0
16#05 CH?1 Latch1 Input Value Latch1 input value of CH1 DINT | RO 0
16#06 | CH1 Internal Latch Value Internal latch value of CH1 DINT | RO 0

) Explanation

Each bit of LatchO Input Status has a different function. Taking CHO as an example, the functions of the bits are

described as follows:
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Parameter

Function

Bit0: LatchO Input Enabled

When Bit0 of LatchO Input Control: LatchO Input Enable changes from 0 to
1, the LatchO function is enabled, meanwhile the setting value of Bit1:
LatchO Input Trigger Condition (Oneshot Mode/Continuous Mode) takes
effect, and BitO of LatchO Input Status: LatchO Input Enabled changes from
0 to 1, indicating the setting is enabled. After the LatchO hardware function
is triggered, the value of Counter Present Position is copied to LatchO Input
Value.

When Bit0 of LatchO Input Control: LatchO Input Enable changes from 1 to
0, then LatchO Input Value, and Bit0: LatchO Input Enabled and Bit1: LatchO
Input Completed Flag of LatchO Input Status are all reset to 0.

Bit1: LatchO Input Completed Flag

When BitO of LatchO Input Status: LatchO Input Enabled is 1, the LatchO
hardware function is triggered and the value of Counter Present Position is
copied to LatchO Input Value, and then Bit1: LatchO Input Completed Flag
changes from 0 to 1, indicating that the capture is a success.

If Bit1 of LatchO Input Control: LatchO Input Trigger Condition is Continuous
Mode, and this flag is not manually reset, Bit1: LatchO Input Completed
Flag will remain 1 when LatchO is continuously triggered after capturing the
value for the first time succeeds.

If BitO: LatchO Input Enable of LatchO Input Control changes from 1 to O,
then Bit0: LatchO Input Enabled and Bit1: LatchO Input Completed Flag of
LatchO Input Status and LatchO Input Value will be reset to 0.

Bit2-Bit15: Reserved

Bit2-Bit15 are reserved.

Each bit of Latch1 Input Status has a different function. Taking CHO as an example, the functions of the bits are

described as follows:

Parameter

Function

Bit0: Latch1 Input Enabled

When Bit0 of Latch1 Input Control: Latch1 Input Enable changes from 0 to
1, the Latch1 function is enabled, meanwhile the setting value of Bit1:
Latch1 Input Trigger Condition (Oneshot Mode/Continuous Mode) takes
effect and Bit0 of Latch1 Input Status: Latch1 Input Enabled changes from
0 to 1, indicating the setting is enabled. After the Latch1 hardware function
is triggered, the value of Counter Present Position is copied to Latch1 Input
Value.

When Bit0 of Latch1 Input Control: Latch1 Input Enable changes from 1 to
0, then Latch1 Input Value, and Bit0: Latch1 Input Enabled and Bit1: Latch1
Input Completed Flag of Latch1 Input Status are all reset to 0.
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Parameter Function

1. When Bit0 of Latch1 Input Status: Latch1 Input Enabled is 1, the Latch1
hardware function is triggered and the value of Counter Present Position
is copied to Latch1 Input Value, and then Bit1: Latch1 Input Completed
Flag changes from O to 1, indicating that the capture is a success.

2. If Bit1 of Latch1 Input Control: Latch1 Input Trigger Condition is Continuous

Bit1: Latch1 Input Completed Flag Mode, and this flag is not manually reset, Bit1: Latch1 Input Completed
Flag will remain 1 when Latch1 is continuously triggered after capturing the
value for the first time succeeds.

3. If BitO of Latch1 Input Control: Latch1 Input Enable changes from 1 to O,
then BitO: Latch1 Input Enabled and Bit1: Latch1 Input Completed Flag of
Latch1 Input Status and Latch1 Input Value will all be reset to 0.

Bit2-Bit15: Reserved Bit2-Bit15 are reserved.

Each bit of Internal Latch Status has a different function. Taking CHO as an example, the functions of the bits are
described as follows:

Parameter Function
1. When Bit0 of Internal Latch Control: Internal Latch Enable changes from O
to 1, the Internal Latch function is enabled, the value of Counter Present
BitO: Internal Latch Enabled Position is copied to Internal Latch Value, and both Bit0O: Internal Latch

Enabled and Bit1: Internal Latch Completed Flag of Internal Latch Status
change from O to 1, indicating that the Latch capture is a success.

2. If BitO of Internal Latch Control: Internal Latch Enable changes from 1 to
Bit1: Internal Latch Completed Flag 0, then BitO: Internal Latch Enabled and Bit1: Internal Latch Completed
Flag of Internal Latch Status and Internal Latch Value will all be reset to 0.

Bit2-Bit15: Reserved Bit2-Bit15 are reserved.

LatchO Input Value:

When the LatchO hardware is triggered, the value of Counter Present Position is copied to and saved in LatchO Input Value,
and Bit1: LatchO Input Completed Flag of LatchO Input Status is set to 1 indicating that the capture is done.

Latch1 Input Value:

When the Latch1 hardware is triggered, the value of Counter Present Position is copied to and saved in Latch1 Input Value,
and Bit1: Latch1 Input Completed Flag of Latch1 Input Status is set to 1 indicating that the capture is done.

Internal Latch Value:

When the Latch1 hardware is triggered, the value of Counter Present Position is copied to and saved in Internal Latch
Value, and then Bit1: Internal Latch Completed Flag of Internal Latch Status is set to 1 indicating that the capture is done.

6.2.6.2.3 Pulse Rate Measurement Function (16#7003, 16#7013, 16#6003 and 16#6013)
This section describes relevant settings and status for pulse rate measurement.

Below is an introduction to Output (RxPDO) of Pulse Rate Measurement Function.
Pulse Rate Measurement Control:

Index Subindex Name Description Data type | Attr. | Default

16#7003 16#00 CHO Pulse Rate Measurement Control | ~o/CH1 Pulse rate UINT RW 0

16#7013 | 16#00 | CH1 Pulse Rate Measurement Control | measurementcontroll RW | o0
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° Explanation

Each bit of Pulse Rate Measurement Control has a different function. Taking CHO as an example, the functions of the
bits are described as follows:

Parameter

Function

Bit0: Pulse Rate Measurement Enable

If BitO: Pulse Rate Measurement Enable changes from 0 to 1, then
BitO of Pulse Rate Measurement Status: Pulse Rate
Measurement Enabled will change from O to 1.

According to the settings of Pulse Rate Measurement Window
and Pulse Rate Measurement Average Denominator, fill the
measurement value in Pulse Rate Measurement Value by
referring to the Counter value, and then Bit2: Pulse Rate
Measurement Completed of Pulse Rate Measurement Status
changes from 0 and 1 indicating that the measurement is
complete.

Bit1: Pulse Rate Measurement Value Clear

If Bit1: Pulse Rate Measurement Value Clear changes from 0 to 1, then
Pulse Rate Measurement Value will be cleared to 0 and Bit1 of Pulse
Rate Measurement Status: Pulse Rate Measurement Value Clear
Completed changes from 0 to 1
measurement value is complete.

indicating that clearing the

Bit2-Bit15: Reserved

Bit2-Bit15 are reserved.

Pulse Rate Measurement Status and Value:

Below is an introduction to Input (TxPDO) of Pulse Rate Measurement Function

Index | Subindex Name Description Data type|Attr. Default

CHO pulse rate

16#6003 | 16#01 CHO Pulse Rate Measurement Status UINT RO 0
measurement status
CHO pulse rate

16#6003 | 16#02 CHO Pulse Rate Measurement Value DINT RO 0
measurement value
CH1 pulse rate

16#6013 | 16#01 CH1 Pulse Rate Measurement Status UINT RO 0
measurement status
CH1 pulse rate

16#6013 | 16#02 CH1 Pulse Rate Measurement Value DINT RO 0
measurement value

° Explanation

Each bit of Pulse Rate Measurement Status has a different function. The functions of the bits are described as follows:

Parameter

Function

Bit0: Pulse Rate Measurement Enabled

If Bit0: Pulse Rate Measurement Enable of Pulse Rate
Measurement Control changes from O to 1, then BitO: Pulse Rate
Measurement Enabled of Pulse Rate Measurement Status
changes from 0 to 1 indicating that the pulse measurement is
enabled.

Completed

Bit1: Pulse Rate Measurement Value Clear

If Bit1: Pulse Rate Measurement Value Clear of Pulse Rate
Measurement Control changes from 0 to 1, Pulse Rate
Measurement Value will be cleared to 0, and then Bit1: Pulse Rate
Measurement Value Clear Completed of Pulse Rate Measurement
Status will change from 0 to 1 indicating that clearing the value is
complete.
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Parameter

Function

Bit2: Pulse Rate Measurement Completed

1. If Bit0: Pulse Rate Measurement Enable of Pulse Rate
Measurement Control changes from 0 to 1, BitO: Pulse Rate
Measurement Enabled of Pulse Rate Measurement Status
will change from O to 1.

2. According to the settings of Pulse Rate Measurement
Window and Pulse Rate Measurement Average
Denominator, the measurement value is filled in Pulse Rate
Measurement Value and Bit2: Pulse Rate Measurement
Completed of Pulse Rate Measurement Status changes from
0 and 1 indicating that the measurement is complete.

Bit3-Bit15: Reserved

Bit3-Bit15 are reserved.

Example

| When a high-speed counter module receives 200,000 pulses which are output at a constant velocity, you

want to use the module's Pulse Rate Measurement function.

| Set Channel- Pulse Rate Measurement Window to 2.

| Set Channel- Pulse Rate Measurement Average Denominator to 4.

u Enable the Pulse Rate Measurement function.

1. If the high-speed counter module is in DC mode with the EtherCAT cycle of 0.001 sec (1ms), via Pulse Rate
Measurement Value you can get the value 1600 after a successful trigger and measurement, which is the average
value by dividing the sum of four captured-consecutively EtherCAT-cycle counter values by four. The actual
calculation for the measurement frequency is (1600/2)/0.001=800,000 (4 times the frequency of 200,000).

2. If the high-speed counter module is in FreeRun mode with the fixed internal calculation time interval of 0.0005 sec
(0.5 ms), via Pulse Rate Measurement Value you can get the value 800 after a successful trigger and
measurement, which is the average value by dividing the sum of four captured-consecutively 0.0005-second counter
values by four. The actual calculation for the measurement frequency is (800/2)/0.0005=800,000 (4 times the

frequency of 200,000).

3. For DC mode, the measurement result value is close to 1600, but it may not be exactly equal. Similarly, for FreeRun
mode, the measurement result value is close to 800, but it may not be exactly equal.

6.2.6.2.4  Digital Outputs/Inputs (16#7004, 16#7014, 16#6004 and 16#6014)

This section describes the settings of Digital Outputs as well as the status of Digital Inputs.

Below is an introduction to Output (RxPDO) of Digital Outputs.

Digital Outputs:

Index | Subindex Name Description Data type | Attr. Default
16#7004 | 16#00 | CHO Digital Outputs CHO digital outputs UDINT | RW 0
16#7014| 16#00 | CH?1 Digital Outputs CH1 digital outputs UDINT | RW 0

° Explanation

Each bit of CHO Digital Outputs has a different function. The functions of the bits are described as follows:

The following table is presented in the case of the polarity set to Normal. If the polarity is set to Inverse, the logic in Function
description need be inverted. For details, please refer to Explanation in the DIQ Negative Logic section.
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Parameter Function

0: Pin DQO OFF

Bit0: Pin DQO setting
1: Pin DQO ON
0: Pin DQ2 OFF

Bit1: Pin DQ2 setting*’
1: Pin DQ2 ON
0: Pin DQ4 OFF

Bit2: Pin DQ4 setting*’
1: Pin DQ4 ON

Bit3-Bit15: Reserved

Bit3-Bit15 are reserved.

*1: Only available for AX-502HC10-0A and AX-502HC20-0A.

Each bit of CH1 Digital Outputs has a different function. The functions of the bits are described as follows:
The following table is presented in the case of the polarity set to Normal. If the polarity is set to Inverse, the logic in
Function description need be inverted. For details, please refer to Explanation in the DIQ Negative Logic section.

Parameter Function
0: Pin DQ1 OFF
Bit0: Pin DQ1 setting
1: Pin DQ1 ON
0: Pin DQ3 OFF
Bit1: Pin DQ3 setting *'
1: Pin DQ3 ON
0: Pin DQ5 OFF
Bit2: Pin DQ5 setting *
1: Pin DQ5 ON
Bit3-Bit15: Reserved Bit3-Bit15 are reserved.
*1: Only available for AX-502HC10-0A and AX-502HC20-0A.
Below is an introduction to Input (TxPDO) of Digital Inputs.
Digital Inputs:
Index | Subindex Name Description Data type | Attr. | Default
16#6004 | 16#00 CHO Digital Inputs Status of digital inputs of CHO UDINT | RO 0
Status of digital inputs of CH1 UDINT | RO 0

16#6014 | 16#00 CH?1 Digital Inputs
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° Explanation

Each bit of CHO Digital Inputs has a different function. The functions of the bits are described as follows:
The following tables are presented in the case of the polarity set to Normal. If the polarity is set to Inverse, the logic in
Function description need be inverted. For details, please refer to Explanation in the DIQ Negative Logic section.

The table below is applicable to AX-502HC10-0A and AX-502HC20-0A:

Parameter Function
0: Pin DIZO OFF
Bit0: Pin DIZO status
1: Pin DIZO ON
0: Pin DIO OFF
Bit1: Pin DIO status
1: Pin DIO ON
0: Pin DI2 OFF
Bit2: Pin DI2 status
1: Pin DI2 ON
Bit3-Bit15: Reserved Bit3-Bit15 are reserved.
The table below is applicable to AX-502HC70-0A:
Parameter Function
0: Pin DIO OFF
Bit0: Pin DIO status
1: Pin DIO ON
0: Pin DI2 OFF
Bit1: Pin DI2 status
1: Pin DI2 ON

Bit2-Bit15: Reserved Bit2-Bit15 are reserved.

Each bit of CH1 Digital Inputs has a different function. The functions of the bits are described as follows:
The following tables are presented in the case of the polarity set to Normal. If the polarity is set to Inverse, the logic in
Function description need be inverted. For details, please refer to Explanation in the DIQ Negative Logic section.

The table below is applicable to AX-502HC10-0A and AX-502HC20-0A:

Parameter Function
0: Pin DIZ1 OFF
Bit0: Pin DIZ1 status
1: Pin DIZ1 ON
0: Pin DIT1 OFF
Bit1: Pin DI1 status
1: Pin DI1T ON
0: Pin DI3 OFF
Bit2: Pin DI3 status
1: Pin DI3 ON
Bit3-Bit15: Reserved Bit3-Bit15 are reserved.
The table below is applicable to AX-502HC70-0A:
Parameter Function
0: Pin DI1 OFF
Bit0: Pin DI1 status
1: Pin DI1T ON
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Parameter Function
0: Pin DI3 OFF
Bit1: Pin DI3 status
1: Pin DI3 ON
Bit2-Bit15: Reserved Bit2-Bit15 are reserved.

6.2.6.2.5 Error Reset/Error (16#200B, 16#201B and 16#A001)
This section describes the error reset setting in Error Reset and error code in Error Code.
Below is an introduction to Output (RxPDO) of Error Reset.

Error Reset:

Index | Subindex Name Description Data type | Attr.  Default
16#200B 16#00 CHO Error Reset CHO error reset UINT RW 0
16#201B | 16#00 CH1 Error Reset CH?1 error reset UINT RW 0

o Explanation

Error Reset:

When BitO of Error Reset: Error Reset changes from 0 to 1, it indicates an error reset. Be noted that the high-speed counter
module can clear the communication error only when the EtherCAT slave is in OP state when the error reset is executed.

Parameter Function
BitO: Error Reset 0 -> 1: Execute the Error Reset command.
Bit1-Bit15: Reserved Bit1-Bit15 are reserved.
Below is an introduction to Input (TxPDO) of Error.
Error flags:
Index | Subindex Name Description Data type | Attr. | Default
16#00 | System Error System error flag BOOL RO 0
16#A002 | 16#02 | CHO Error CHO error flag BOOL RO 0
16#03 | CH1 Error CH?1 error flag BOOL RO 0

) Explanation

System Error:

Once a system error occurs, System Error for 16#A002: 16#01 will become 1, and System Error Code for 16#A000 will
display the system error code. You can also read System Error Code through SDO communication.

CHO Error:

Once a CHO error occurs, CHO Error for 16#A002: 16#02 will become 1, and CHO Error Code for 16#200A: 16#1 to16#3
will display respective error codes for the CHO communication error, counter error, and latch error. You can also read CHO
Error Code through SDO communication.

CH1 Error:

Once a CH1 error occurs, CH1 Error for 16#A002: 16#03 will become 1, and CH1 Error Code for 16#201A: 16#1 to 16#3
will display respective error codes for CH1 communication error, counter error, and latch error. You can also read CH1
Error Code through SDO communication.
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6.2.7 EtherCAT Synchronization Modes

There are two modes for EtherCAT modules to run during operation, FreeRun mode (non-synchronization mode) and DC
mode (synchronization mode). Different synchronization modes can be applied to different modules in the same system.

6.2.7.1 FreeRun Mode

The 1/0 values of each module are refreshed based on its own cycle. There is no synchronization among modules.

6.2.7.2 DC Mode

The 1/0 values of various modules are refreshed according to synchronization modes, SYNCO as well as SYNCO and
SYNC1. However, the actual output time for different modules varies, due to the differences of firmware versions and
hardware.

® SYNCO
The SYNC signal SYNCO is used to refresh the values of output channels among modules at the same time.

Set Output | Output Valid EtherCAT Cycle Time

SYNCO SYNCO
| |
| |
10 Data 10 Data

AX EtherCAT Bus Refroshng | Refreshing |

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input I
Input/Output Module : Set Output | Get Input : Set Output | Get Input

[ [

| |

K A

| |

1 1

Get Input | Input Latch » Time

° SYNCO + SYNC1
SYNCO is used to refresh values of output channels and SYNC1 is used to refresh values of input channels among
modules at the same time. The shift time of SYNCO and SYNC1 can be modified with DIADesigner-AX.

SYNCO SYNC1 SYNCO SYNC1
| |
| |
10 Data 10 Data

AX EtherCAT Bus Refreshing ! Refreshing |

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input |
Input/Output Module : Set Output | Get Input | : Set Output | Get Input |

| R |
Set Outputl Output Valid :Sh'& :

L EtherCAT Cycle Time J
Get Input | Input Latch h q

» Time
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6.2.8 Process Data

This section introduces the PDOs for normal data exchanges, and the setting and monitoring of PDO parameters.
Outputs (RxPDO):

Index Subindex Name Description Data type Attr. | Default
16#7000 16#00 | CHO Counter Operation Control | Counter operation control of CHO | UINT | RW 0
Preset command value of CHO
16#7001 16#00 CHO Preset Command Value DINT RW 0
counter
16#01 | CHO LatchO Input Control LatchO input control of CHO UINT | RW 0
16#7002 16#02 | CHO Latch1 Input Control Latch1 input control of CHO UINT | RW 0
16#03 | CHO Internal Latch Control Internal latch input control of CHO|  UINT | RW 0
CHO Pulse Rate Measurement | Pulse rate measurement control
16#7003 16#00 UINT RW 0
Control of CHO
16#7004 | 16#00 | CHO Digital Outputs Digital outputs of CHO UDINT |RW | ©
16#200B 16#00 CHO Error Reset Error reset of CHO UINT RW 0
16#7010 16#00 | CH1 Counter Operation Control | Counter operation control of CH1 UINT | RW 0
Preset command value of CH1
16#7011 16#00 CH1 Preset Command Value DINT RW 0
counter
16#01 | CH1 LatchO Input Control LatchO input control of CH1 UNT |RW| 0
16#7012 16#02 | CH1 Latch1 Input Control Latch1 input control of CH1 UINT | RW 0
16#03 | CH1 Internal Latch Control Internal latch input control of CHT|  UINT | RW 0
CH1 Pulse Rate Measurement | Pulse rate measurement control
16#7013 16#00 UINT RW 0
Control of CH1
16#7014 | 16#00 | CH1 Digital Outputs Digital outputs of CH1 UDINT |RW | ©
16#201B 16#00 CH1 Error Reset Error reset of CH1 UINT RW 0
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Inputs (TxPDO):

Index Subindex Name Description Data type | Attr. | Default
16#6000 16#00 CHO Counter Status Counter status of CHO UINT RO 0
16#6001 16#00 CHO Counter Present Position| Present counter value of CHO DINT RO 0

16#01 | CHO LatchO Input Status LatchO input status of CHO UINT RO 0
16#02 | CHO Latch1 Input Status Latch1 input status of CHO UINT RO 0
16#03 CHO Internal Latch Status Internal latch status of CHO UINT RO 0
16#6002
16#04 | CHO LatchO Input Value LatchO input value of CHO DINT RO 0
16#05 | CHO Latch1 Input Value Latch1 input value of CHO DINT RO 0
16#06 CHO Internal Latch Value Internal latch value of CHO DINT RO 0
CHO Pulse Rate Pulse rate measurement status of
16#01 UINT RO 0
Measurement Status CHO
16#6003
CHO Pulse Rate Pulse rate measurement value of
16#02 DINT RO 0
Measurement Value CHO
16#6004 | 16#00 | CHO Digital Inputs Status of digital inputs of CHO UDINT | RO 0
16#6010 16#00 CH?1 Counter Status Counter status of CH1 UINT RO 0
16#6011 16#00 CH?1 Counter Present Position| Present counter value of CH1 DINT RO 0
16#01 | CH1 LatchO Input Status LatchO input status of CH1 UINT RO 0
16#02 | CH1 Latch1 Input Status Latch1 input status of CH1 UINT RO 0
16#03 | CH1 Internal Latch Status Internal latch status of CH1 UINT RO 0
16#6012
16#04 CH?1 LatchO Input Value LatchO input value of CH1 DINT RO 0
16#05 | CH1 Latch1 Input Value Latch1 input value of CH1 DINT RO 0
16#06 | CH1 Internal Latch Value Internal latch value of CH1 DINT RO 0
CH?1 Pulse Rate Pulse rate measurement status of
16#01 UINT RO 0
Measurement Status CH1
16#6013
CH1 Pulse Rate Pulse rate measurement value of
16#02 DINT RO 0
Measurement Value CH1
16#6014 | 16#00 | CH1 Digital Inputs Status of digital inputs of CH1 UDINT | RO 0
16#01 System Error Flag System error flag BOOL RO 0
16#A002 16#02 CHO Error Flag Error flag of CHO BOOL RO 0
16#03 CH1 Error Flag Error flag of CH1 BOOL RO 0
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6.2.8.1 Process Data
Go to the Process Data tab and select the data that you'd like to monitor.

° You can set the desired PDOs for CHO/CH1 in Outputs and Inputs, and deselect the unused PDOs to save the
cycle time.
CHO/CH1 Counter Config Set and Counter Data Get are selected by default and can not be deselected.
The PDOs for CHO/CH1 in Outputs and Inputs are all selected by default.

Error in Inputs is selected by default.

General Select the Qutputs Select the Inputs

Mame Type Index MName Type Index

Erocess Data ] 1681600 CHO Counter Config Set [ 16#1A00 CHO Counter Data Get

oo

Startup Parameters

Log | 16#1601 CHO Latch Config Set v 16#1A01 CHO Latch Data Get
CHO Latchd Input Control UINT 16:7002:16501 CHO Latch0 Input Status UINT 16#6002:16+01
EtherCAT Parameters CHO Latch1 Input Control UINT 1627002:16£02 CHO Latch1 Input Status UINT 16£6002:16202
CHO Internal Latch Control UINT 16%7002:16%03 CHO Internal Latch Status UINT 16#6002:16503
EtherCAT If0 Mapping wl 16#1602 CHO Pulse Rate Measureme CHO Latch0 Input Value DINT 1626002:16=04
CHO Pulse Rate Measurement Control UINT 16#7003:16#00 CHO Latchl Input Value DINT 16#6002:16305
EtherCAT IEC Objects | 16#1603 CHO Digital Outputs Set CHO Internal Latch Value DINT 1676002:16506
CHO Digital Outputs UDINT 1627004:16200 [ 16#1A02 CHO Pulse Rate Measu
SEH2 | 16#1604 CHO Error Reset CHD Pulse Rate Measurement Status  UINT 1626003:16201
i CHO Error Reset UINT 16+#2008:16%00 CHO Pulse Rate Measurement Value DINT 16#6003:16:202
iiontion ] 16#1610 CH1 Counter Config Set v 16#1A03 CHO Digital Inputs Get
CH1 Counter Operation Control UINT CHO Digital Inputs UDINT 16#6004:16500
CH1 Preset Command Value DINT ] 16#1A10 CH1 Counter Data Get
vl 16#1611 CH1 Latch Config Set CH1 Coun 5
CH1 Latcho Input Control UINT 16%7012:16%01 CH1 Counf T
CH1 Latch Input Control UINT 1627012:16%02 v 16#1A11 CH1 Latch Data Get
CH1 Internal Latch Control UINT 16#7012:16%03 CH1 Latch0 Input Status UINT 16#6012:16:01
| 16#1612 CH1 Pulse Rate Measureme CH1 Latchi Input Status UINT 16#6012:1602
CH1 Pulse Rate Measurement Control UINT 16#7013:16%00 CH1 Internal Latch Status UINT 16#6012:16#03
|w| 16#1613 CH1 Digital Outputs Set CH1 Latch0 Input Value DINT 16#6012:16504
CH1 Digital Outputs UDINT 1627014:16500 CH1 Latch1 Input Value DINT 16#6012:16+05
| 16&#1614 CH1 Error Reset CH1 Internal Latch Value DINT 16#6012:16=06
CH1 Error Reset UINT 16+201B:16%00 [/ 16#1A12 CH1 Pulse Rate Measu
CH1 Pulse Rate Measurement Status UINT 16+6013:16=01
CH1 Pulse Rate Measurement Value DINT 16#6013:16%02
[v| 16#1A13 CH1 Digital Inputs Get
CH1 Digital Inputs UDINT 1626014:16200
|| 16#1B00D Error
System Error Flag BIT 16%A001:16501
CHO Error Flag BIT 16%A001:1602
CH1 Error Flag BIT 16%A001:16%03
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6.2.8.2 EtherCAT 170 Mapping

The selected items in the Process Data tab are all shown in the tab of EtherCAT I/O Mapping.

General Find Filter Show all - g Add FB for IO Channel Go to Instance J
S Variable Mapping Channel Address Type Unit  Description
+- T CHO Counter Operation Contral %RQW 13 UINT CHO Counter Operation Control
Startup Parameters + "y CHO Preset Command Value %Q010 DINT CHO Preset Command Value
+- T CHO Latch0 Input Control BRQW22 UINT CHO Latchd Input Control
Log -y CHO Latch1 Input Control QW23 UINT CHO Latch 1 Input Control
+- T CHO Internal Latch Control QW24 UINT CHO Internal Latch Control
EtherCAT Parameters +. "y CHO Pulse Rate Measurement Control QW25 UINT CHO Pulse Rate Measurement Control
+- T CHO Digital Outputs %0013 UDINT CHO Digital Outputs
CEh CATHOMapRiTg "9 CHO Error Reset %QW28  UINT CHO Error Reset
g +- T CH1 Counter Operation Contral %RQW29 UINT CH1 Counter Operation Control
EtherCAT IEC Objects =
* T CH1 Preset Command Value %QD15 DINT CH1Preset Command Value
s +- T CH1 Latch0 Input Control BRQW32 UINT CH1 Latch Input Control
+. " CH1Latch1 Input Control QW33 UINT CH1Latch1 Input Contral
Infarmation =y CH1 Internal Latch Control QW34 UINT CH1 Internal Latch Control
+- " CH1 Pulse Rate Measurement Control QW35 UINT CH1 Pulse Rate Measurement Control
+- T CH1 Digital Outputs %0018 UDINT CH1 Digital Outputs
+ K@ CH1Error Reset %0QW38 UINT CH1Error Reset
o CHO Counter Status %IW 18 UINT CHO Counter Status
+ CHO Counter Present Pasition %ID10 DINT CHO Counter Present Position
H- CHO Latch0 Input Status %eIw22 UINT CHO Latch0 Input Status
ER ] CHO Latch1 Input Status %IW23 UINT CHO Latch1 Input Status
My CHO Internal Latch Status %eIW24 UINT CHO Internal Latch Status
4 CHO LatchD Input Value %eID13 DINT CHD Latch0 Input Value
oM CHOD Latch1 Input Value %ID14 DINT CHO Latch1 Input Value
+ CHO Internal Latch Value %ID15 DINT CHO Internal Latch Value
oM CHOD Pulse Rate Measurement Status %heIW32 UINT CHO Pulse Rate Measurement Status
+- CHO Pulse Rate Measurement Valug %ID17 DINT CHO Pulse Rate Measurement Value
-ty CHO Digital Tnputs %ID18 UDINT CHO Digital Inputs
L CH1 Counter Status elW 33 UINT CH1 Counter Status
E ] CH1 Counter Present Position %ID20 DINT CH1 Counter Present Position
- CH1 Latch0 Input Status %elw42 UINT CH1 Latch0 Input Status
oM CH1 Latch1 Input Status SalW43 UINT CH1 Latch1 Input Status
Ea ] CH1Internal Latch Status SalW44 UINT CH1 Internal Latch Status
E CH1 Latchd Input Value %ID23 DINT CH1 Latch0 Input Value
- CH1 Latch1 Input Value %ID24 DINT CH1 Latch1 Input Value
H-- 4y CH1 Internal Latch Value %ID25 DINT CH1 Internal Latch Value
+o CH1 Pulse Rate Measurement Status %elW52 UINT CH1 Pulse Rate Measurement Status
-y CH1Pulse Rate Measurement Value %ID27 DINT CH1 Pulse Rate Measurement Value
H- P CH1 Digital Inputs %ID28 UDINT CH1 Digital Inputs
4 System Error Flag %lX116.0 BIT System Error Flag
k] CHO Error Flag %IX116.1 BIT CHO Error Flag
p CH1Error Flag %elX116.2 BIT CH1Error Flag
| Reset Mapping Always updatevariables |Use parent device setting v

i g e i Use parent device setting
@ = Create new variable % = Mapto existing variable &Enab\ed 1 (use bus cyde task if not used in any task) |

6.2.8.3 Always Update Variables

This field defines whether or not the I/O variables in the bus cycle task are updated.

Option Description

DIADesigner-AX updates the 1/O variables according to

Use parent device setting the setting for the "Always update variables* in the CPU.

Enabled1 DIADesigner-AX updates the 1/O variables in the bus cycle task

(use bus cycle task if not used in any task) if they are not used in any other task.
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6.2.9 Example of Hardware Configuration and Software Operation

In this section, the AX-502HC module combined with the AX-5 coupler is controlled by AX-3 series PLC.

6.2.9.1 System Hardware Configuration

The AX-308E PLC makes a connection with AX-500 plus AX-502HC through the EtherCAT port, reading the encoder via
AX-502HC.

AX-308E AX-500+AX-502H ES3-02CN6941
i Aeasa o= &'lq"f
= . 4
o o
@ D\j
EtherCAT
L] Hardware preparation
No. Name Model Quantity
1 AX3 series PLC AX-308EAOMATT 1
2 AX-5 coupler AX-500CECO00-0A 1
3 AX-5 positioning module AX-502HC10-0A 1
4 Incremental encoder ES3-02CN6941 1

o Hardware wiring

u The wiring diagram for AX-500CE

DVP-PS02 DVP-PS02

—» L
—» N

—» L
—» N

|z |-
@Z’_

24V 24V

o oV

[ e A () A

AX-500CE

— _ uv UG
uv UG
10V 10G
10V 10G
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u The wiring diagram for AX-502HC and ES3-02CN6941

ES3-02CN6941
2av  —m 24V
ov —» 0V
A —\ AX-502HC
—\— IAQ I1A1
z —| IBO 1B1
] 1Z0 121
10 11
12 13
Qo Q1
Q2 Q3
Q4 Q5

6-145



AX-5 Series Module Manual

6.2.9.2 Create a Project and Write a Program

1. Start the DIADesigner-AX software.

B

—

2. Open a new project for AX-308E.

) ErrCaT_Master_ScMMobin (AN St ERerCAT Masier
3 e emerert
b S Gl A B

+ s
3 Brvees Em

DA QU Peome . 0§ [}

3. Right-click EtherCAT_Master_SoftMotion in the Devices tree, and then click Scan for Devices.... from the
context menu.

€]
{
{
i
§
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4.

5.

After entering the Scan Devices window, click Auto Merge and then OK in the following figures.

[} >
Scanned Devices Configured Devices
Device name. Device type Alias ac| IE Device name  Device type  Alias address [Turn on alias address
o
;)
s J
< > < >

it L o e

M I Opdate B0 while i stop"* s selerted and the aoplicativn 5 Iozzing i o rumninz, DIADesizaer-AX will notscan e disabied modules.

Scan Devises

AV

Scan Dev

Sconned Devices

Contigured Devices

Aun mergv\‘ G Concel

Device name Device type Alias ac|
AX-500CECO0-0A EferCAT coupler) (100.1).. 0

AX-502HCI10-04 2 CH Encoder, OC, 500KHz, S=- 0

Device name
= AX_500C=-
A% -

LR

Device type  Alias address [Thrn on alias address
AX S00CEC=- 0 O 1
=) [m] 1

TRl SR e G P RIEA

Scan Devices

A\ 17t 5O whife in stop” i sefecied and the application & fozging i or running, DIADesEner-AX wil notscan e diabied modules.

= —

o N

After adding devices is completed, the AX-502HC module will be added to the device tree.

Devices

~ 3 x

=[5 AXS_HC_Moduie
= [ Device (AX-308EAOMA1T)
8 Hardware Configuration
= A, Network Configuration
,‘, EtherCAT Topology
,‘, EtherMetIP Topology
,‘, ModbusTCFP Topalogy
=Bl PLC Logic
= a Application
m Library Manager
[¥] motion_PRG (PRG)
f¥] pLC_PRG (PRG)
= @ Task Configuration
=55 EtherCAT Task
] Motion_PRG
= @ MairTask
8 PLC_FRG
= [ Builtin_10 {Builtin_I0)
@ oo @oro)y

m Delta_LocalBus_Master (Delta LocalBus Master)
= EtherCAT Master SoftMotion (AX Series EtherCAT Master SoftMotion

= T AX_S00CECD0_DA {(AX-500CECO0-0A (EtherCAT coupler))
W AX_S02HC10_0A {(AX-502HC10-0A (2 CH Encoder, OC, S00KH

m Ethernet (Ethernet)
"2 SoftMotion General Axis Pool
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6. Inthe device tree, double-click AX_502HC10_0A and then in its Hardware 10 Configuration tab, click ’ to set
up the configurations you need.

Devices ~ B X il AX_502HC10_0A x —
=) AKSHE Modde i r—————— — —
= [ Device (AX-308EAOMAIT) General o
@ Hardware Configuration | | Status
= A Network Configuration |5 Channel 0
A, EtherCAT Topology —
Process Data o
A, Etherlieti? Topology P —
A, Mobircp Ty Herdviare 10 Configuratian 120/ 180 [Dable = e
= [El PLcLogic | o
=) Application o L R 1 |Disable n
i) Library Manager 0(1a0) (1A1)0 1 [Disable v n
H Motion_PRG (FRG] EtherCAT 1O M
[#] Motion_FRG (FRE) 1erCAT /O Mapping dima G Qo
[¥ pLc_prG (prG) G
= [B8 Task Configuration EtherCAT IEC Objects 2(1z0) (121)2
= & EtherCAT Task o
£ EthercaT Tasl
3 (10] 11) 3
8] Motion_PRG Status (10) (11) ) l
=8 MairTask - 4(12) (3)a
] pic_pre SESEOA Channel 1 [#]
N 5(qo) Q1) s
= [ Builtn_I0 (Buitin_0) ’ —
[ o10 ©10) 6(Q2) (Q3)6 Filter
[ Delta_LocalBus_Master (Delta LocalBus Master) | Ziod oz i/ [Deable v ol
= [ EtherCAT Master_SoftMotion (AX Series EtherCAT Master SoftMotion)| |
= T AX_S00CECDD_0A (AX-500CECO0-0A (EtherCAT coupler)) U e &
HH AX_502HC10_DA (AX-5D2HC10-0A 13 |Disable | B
(@ Ethemet (Ethernet) o
" SoftMotion General Axis Pool
Q3
Qs

o u

7. After setting up the hardware configurations is done, click the EtherCAT I/O Mapping tab to declare the variables
to be used.

WH AX_S02HC10_0A X | ]

T = ¥ = i
General | Find Filter Show all - &k Add FB for I0 Channel .~ Ga to Instance |

g |[ varisbie Mspping Channel Address  Type  Unit  Description

I3 1621500 CHO Counter Ceonfig Set
Piotrs DAt ‘ + " = CHO Counter Operation Control %OWZ UINT {CHO Counter Operation Control
\&/ &9 N CHO Preset Command Value %QD2 DINT CHO Preset Command Value
(4 1621601 CHO Latch Config Set
[ 1621502 CHO Pulse Rate Measurement Config Ser
16#1603 CHO Digital Outputs Set
[ 161504 CHO Error Reset
[ 1621610 CH1 Counter Config Set
[ 16%1611 CH1 Latch Config Set Create /O Variable Name by Default
[ 1621612 CH1 Pulse Rate Measurement Config Set Name by Prefix
[ 1621613 CH1 Digital Outputs Set
[ 16#1614 CH1 Error Reset
[ 16#1A00 CHO Counter Data Get
161401 CHO Latch Data Get
[ 1621402 CHO Pulse Rate Measurement Data Get
(24 16#1A03 CHO Digital Inputs Get
(I3 16%1410 CH1 Counter Data Get
3 16#1411 CH1Latch Data Get
[ 16#1A12 CH1 Pulse Rate Measurement Data Get
[ 16#1413 CH1 Digital Inputs Get
[ 16#1B00 Errors
3 16#1801 Warnings

Copy

|| Hardware 10 Configuration
‘ Paste

Log |

i
i‘
i
|
i

XD e

Delete

EtherCAT 1/0 Mapping Select All

W,

EtherCAT IEC Objects

&

Status

Information |
i

Faaedose e e e dle s

||CHU Counter Operation Cantrol ResetMepping,  Alwaysupdatevariables |Use parent device setting <

@ = Create new variable ‘= Mapto edsting variable |

6-148



Chapter 6 Positioning Modules

8.  Double-click on Motion_PRG after the declaration of variables for parameters.

Devices v & X| W AX_s02C10_ 0A X
=) AXSHC Modde 2| i
g (== Fnd Flter: Showall « b Add FBfor |0 Cha Gotol
o8 Hardware Configuration Variable Mapping  Channel Address  Type  Unit  Description
= A Netork Configuration R s 3 S
I (3 161600 CHO Counter Config Set
A EtherCAT Topoloay PracaseDath " AX_S02HC10_0A_CHO_Counter_Operaton_Cortrol @ CHOCounter Operation Contol ~ %QW2  UINT CHO Counter Operation Control
A, EtherNetiP Topology | |_= " ax 5021C10 0 CHo Preset Commend Value | (] CHO Preset Command Value %QD2 DINT CHO Preset Command Value
A ModbusTCP Topology || Hardviare 10 Configuration %[ 1641601 CHO Latch Canfig Set
@ ! 'PrL[ Logic " H + [ 16#1602 CHO Puise Rate Measurement Canfig Set
£ Avplication || Log * [ 16%1603 CHO Digital Outputs Set.
@U Ubrary Manager # [ 1671604 CHO Error Reset
] oton PG 6R6) | | EthercaT 10 Mapping %[ 1621610 CH1 Counter Config Set
9 pLc pra pre) o 7 1|% 3 #6111 Latch Config Set
= (& Task Confiuraton i % (1 161612 CH1 Pue Rate Measurement Canfg Set
B @éﬁv&vﬂﬂﬁsk ] oy + [ 1641613 CH1 Digital Outputs Set
| Maﬂaﬂ.g = 3 G- B CHl B Reset
=& Mantask I # %9 AX_S02HC10_0A_CHI_Error_Reset % CilErorReset %QW22  UINT CH1Error Reset
s || mformation i g 0 CHIBror
i1 (1 16#1A00 CHO Counter Data Get
Buitin_I0 (Butin_10) | % AX_S00HCI0_0A_CHO_Counter Status. @ CHO Counter Status w2 UINT CHO Counter Status
k [ 010 foro) ‘ ‘ # % ax S02C10 04 CHO Counter Precent Pocition % CHO Counter Present Positon %ID2 DINT (CHO Counter Present Position
(B pelta_LocalBus Master (Delta Localus Mester) % [ 1541401 CHD Laich Data Get
= 1 EtherCAT Master Softoton (A Sres ErerCAT Mastr Softior) [ 1621802 CHO Puse Rate Mezsurement Data Get
=T AX_SD0CECO0_DA (AN-500CEC00-0A (EtherCAT coupler) - (21 1651803 CHO Digital Inputs Get
T AX_S02HC10 DA (AX-S02HC10-04 (2 CH Encoder, OC, 500K + [ 1621A10 CH1 Counter Data Get
() Ethernet (Ethemet) %[ 16#1A11 CH1 Latch Data Get
‘8 Softotion General Axis Pool + [ 15#1A12 CH1 Puise Rate Measurement Data Get
(1 1631A13CH1 Digital Inputs Get
*# [3 16¥1800 Emors
# [ 16%1501 Warmings

9.  Enter the Motion-PRG page, where you can start programming with the initial counter value set to 1000 and
execute the program.

‘W AX_S502HC10_0A ] Motion_PRG x =
-
1]
SetConterValue WOVE
ENO|
[~ &X_502HC10_DA_CHD_Preset_Command_Value
SetConterValue AX 502EC10_0R CEO_Counter Operaticn Control.2

! "’ 6

10. The high-speed counter function is started.

Start_Counter BX_502HC10_0A CHO Counter Operation Control.0
i

I ()

11. The counter value is moved to the corresponding variable after the counter function is started.

AX_502HC10_0A_CHO_Counter_ Status.o EQ WOVE
11 —_ EN  EKO|
TRUE AX_50ZHC10_OA CHO_Counter Present_Position — |- ActualCountervalue
i
I

See section 6.2.6 for details on the parameters above.
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6.2.10 Troubleshooting

In the Diagnosis History tab, the warnings and errors that occurred in the module are recorded.
In the Status tab, only the current error information of System Error (16#A000), CHO Error (16#200A) and CH1 Error
(16#201A) is recorded.
From the All Parameters list in the CoE Parameters tab, find the corresponding Index/Sublindex to view an error.

Warning message:

Warning messages are presented not only in the Diagnosis History tab, but also in 16#A001: 01 for system warning.

Index

Sublndex

ErrorCode

Name

Description

Emergency

16#A001

16#01

T6#FF81

Channel Hardware Alarm

Abnormal output points

N/A

Error message:

Error messages are presented not only in the Diagnosis History tab, but also in 16#A000 for system errors, 16#200A

for CHO errors and16#201A for CH1 errors.

Index Sublndex ErrorCode Name Description Emergency
T6#FFO1 Unit Power Error Abnormal power supply \
EtherCAT Connection o
16#FF02 EtherCAT connection is lost. N/A
16#A000 16#00 Lost
16#FF03 ESC or EEPROM Error ESC error V
16#FF04 Flash Error Error in Flash Y
EtherCAT Connection o
16#01 16#FF02 Lost EtherCAT connection is lost. N/A
CHO Counter function has not
CHO Counter is not been enabled before any of
16#FF20 : Vv
enabled the counter-related functions
is used.
16#02 CLRO or CLR1 of CHO DI
or 0
16#200A
CHO DI Function is not Function has not been
(CHO 16#FF23 \Y
setto CLR selected before
Error) L
ExternalReset is triggered.
o LatchO of CHO DI Function
CHO DI Function is not
16#FF21 has not been selected before Y
set to LATCHO o
LatchO is triggered.
16#03
Latch1 of CHO DI Function
CHO DI Function is not
16#FF22 has not been selected before \Y
set to LATCH1 o
Latch1 is triggered.
EtherCAT Connection o
16#01 16#FF02 Lost EtherCAT connection is lost. N/A
16#201A
(CH1 CH1 Counter function has not
CH1 Counter is not been enabled before any of
Error) 16#02 16#FF20 : v
enabled the counter-related functions
is used.
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Index Subindex ErrorCode Name Description Emergency
CLRO or CLR1 of CH1 DI
CH1 DI Function is not Function has not been
16#FF23 Vv
setto CLR selected before
ExternalReset is triggered.
o LatchO of CH1 DI Function
CH1 DI Function is not
T6#FF21 has not been selected before \Y
set to LATCHO o
LatchO is triggered.
16#03
L Latch1 of CH1 DI Function
CH1 DI Function is not
16#FF22 has not been selected before Vv
set to LATCH1 o
Latch1 is triggered.
6.2.10.1 Causes of Error LED I ndicator ON/Blinking and Their Solutions

6.2.10.1.1 ERROR LED Indicator: ON

o Error message

Index Subindex | ErrorCode Description Error LED Solution
16#01 16#FFO1 Unit Power Error ON Check the power supply.
1. Make sure that the module is
well connected.
EtherCAT Connection
16#02 16#FF02 Lost ON 2. Reset the EtherCAT status of
the module through the master
16#A000 )
after step 1 is done.
If the problem persists, contact
16#03 16#FF03 ESC or EEPROM Error ON : o
the local authorized distributors.
If the problem persists, contact
16#04 16#FF04 Flash Error ON . o
the local authorized distributors.
1. Make sure that the module is
well connected.
16#200A EtherCAT Connection
16#01 T16#FF02 ON 2. Reset the EtherCAT status of
16#201A Lost
the module through the master
after step 1 is done.
6.2.10.1.2 ERROR LED Indicator: Blinking
o Warning message
Index Sublndex | ErrorCode Description Error LED Solution
. Make sure that the 1/O power
supply to the module is normal.
Blinking . Check if the outputs of the
Channel o
16#A001 16#01 16#FF81 every module are short-circuited.
Hardware Alarm
2 seconds . If the problem persists, contact

the local authorized distributors

after steps 1-2 are done.
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° Error message

Index

Sublndex

ErrorCode

Description

Error LED

Solution

16#200A

16#02

16#FF20

CHO Counter is
not enabled

Blinking
every 0.2
seconds

. Make sure that CHO Counter function

has been enabled before the counter-
related functions are used.

. After step 1is done, please clear CHO

Counter Operation Control to 0, and
then execute ErrorReset or use the
master to reset the EtherCAT status
of the module.

16#FF23

CHO DI Functioniis
not set to CLR

Blinking
every 0.2
seconds

. Make sure that CHO DI Function DIO

has been set to CLRO or CHO DI
Function DI2 has been set to CLR1
before CHO CounterExternalReset
function is used.

. After step 1 is done, clear CHO

Counter Operation Control to 0, and
then execute ErrorReset or use the
master to reset the EtherCAT status
of the module.

16#03

T6#FF21

CHO DI Function
is not set to
LATCHO

Blinking
every 0.2
seconds

. Make sure that CHO DI Function DIO

has been setto LATCHO before using
the module's DIO for Latch.

. After step 1 is done, clear CHO

LatchO Input Control to 0, and then
execute ErrorReset or use the
master to reset the EtherCAT status
of the module.

16#FF22

CHO DI Function
is not set to
LATCH1

Blinking
every 0.2
seconds

Make sure that CHO DI Function DI2
has been set to LATCH1 before
using the module's DI2 for Latch.

. After step 1 is done, clear CHO

Latch1 Input Control to O, and then
execute ErrorReset or use the
master to reset the EtherCAT status
of the module.

16#201A

16#02

16#FF20

CH1 Counter is
not enabled

Blinking
every 0.2
seconds

Make sure that CH1 Counter
function has been enabled before
the counter-related functions are
used.

After step 1 is done, please clear
CH1 Counter Operation Control to O,
and then execute ErrorReset or use
the master to reset the EtherCAT
status of the module.
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Index

Sublindex

ErrorCode

Description

Error LED

Solution

16#FF23

CH?1 DI Function is
not set to CLR

Blinking
every 0.2
seconds

Make sure that CH1 DI Function DI1
has been set to CLRO or CH1 DI
Function DI3 has been set to CLR1
before CH1 CounterExternalReset
function is used.

After step 1 is done, clear CH1
Counter Operation Control to 0, and
then execute ErrorReset or use the
master to reset the ECAT status of
the module.

16#03

T6#FF21

CH1 DI Function
is not set to
LATCHO

Blinking
every 0.2
seconds

Make sure that CH1 DI Function DI1
has been set to LATCHO before
using the module's DI1 for Latch.

. After step 1 is done, clear CH1

LatchO Input Control to 0, and then
execute ErrorReset or use the
master to reset the EtherCAT status
of the module.

16#FF22

CH1 DI Function
is not set to
LATCHA1

Blinking
every 0.2
seconds

Make sure that CH1 DI Function DI3
has been set to LATCH1 before
using the module's DI3 for Latch.

. After step 1 is done, clear CH1

Latch1 Input Control to 0, and then
execute ErrorReset or use the
master to reset the EtherCAT status
of the module.
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