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T mER~— 7 L EEROBER TN E —RIET, #
BEERINFIEFREICARD X I T LTLESND,

F2E AEhE




BRART—Y

FEL
+ DCA &— N TIL 28 0 & & K 7R VB AL 0 A E i 72 HIE

PTFZET, (15 £F— ROHA BH)

<200 A LTI, BeK 250 A F TR L E TR RERR

PAIX 10 A~200 A £ TTT,

CHBLUTLL L YD 1% FREEMRGESN) LT CIIPERAIE

HEICL D, RERBELRDIRERH Y 7,

c BFEBRARECERE 2 IZRORWEERH Y T4, FEE

TiEHY ETHA, WEMCLTA— NP efiiEs 37l T
72EW,

222 XRER (ACA) DAIE

1.

EF—afM L ~2RRIEET,

2, BER LT — Lo P27 L Pa00 iz

TLEEW,

3. 7o 7aroifieRE . YalEEESITIEPRITICR

HEICT T LTLIEE N,

R
CADWIRL o L EHBERPEASITOE— NI IZL Y, L

EH KRB 0ICARBRVEERH Y 328K 10 BRE)
IR OHEIC L 2 b DT RETEHY A, 0122
VO BLIZHEL TS, MEBICHEIHY A,

CMEREIREIC LD BATTHRTN 0 12250 GHEN

BV ETOT. EaXy U EAHIEEZIT> T IZEW, (2.5.2
oy o MHEMRE ZH)
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< HEDISEEEL, TR —L (fs) ANERZ, SLEY
(0%—90%) 1349 250 ms, STV (100%—10%) #7500
ms T¥, (2.2.5 DX 1, 2 BH)

« ACA E— R CIX, B, 2R, T, B L OEFi+
RFHEIEOBEII T EE AL, (15 KFE— NOHH &)
<200 A LTI, FEK 250 A ECFER LETHS, FEEREE

#PHIL 10 A~200 A £ TTT,
CHK LT EYL, LUV 1% (FEEMFESN) UL T CIEPNERHE
WEICEY, RERBPELRDLWREENRH Y 7,

223 XR+ERER (AC+DC A) DBIE

1. TxF— 2L ExRRETET,

2. BEISRLTH— b Lo P==a 7 ALy PGy iz
TLIEZEW,

3. HIEANCSHTA— P E B EIT-> T IEE, HHlEE
&2 FEPIT, 750 e EREaIlcl Uk
T, XML TH— PP oL ITOE
T, (251 A— MY o FHEEE 2R
F— L riHES DS L N~ REITLET, OF
— h Ly VOBAIE2 DL DIZONWTH— M r
EATVET,)

P o RICERER 0 &ro TR, ERFAERZD
H U2 MR OB BBV T ET,

4. BB OICRLARVEA, F—Z LTtk
F—mLTEEF ¥ U EAHEZIT- T
TEEW,

5. /7ov7arofimelE, HHEEEMITIEP Rz
HEICTTUTLTLIEE,

SEED

C AP o EEEREAS TOE—FOBmIZLY, L

EOSRRP0ITRLAEWVESNH D £330 10 BPRRE) |
NESERE DFBEIC L D b DT BRETHEHY FHA, 01D
VO BICHIEL TS, BEEICEEILILH D FHA,
CHEBRBEREIC LY | BAS THERR 0 IR SRWGEAN
HVETDOT. Py o BAMELZIToTLEE, (2.5.2
oy 2 IENE SR

F2E AEhE
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* DCHIEZAT o 1o & BEIIR TSN ERA, Fo. 7T

TV OBEEERD EEREDLLHERDH Y ETH, WV
FTHOMEFPEN T, (BHEERSETRK D DA OSGE
I£. DCAE— RCTHETHZ L2 B8 LET,)

HEOISEHEE R, TR —v (fs) ABDREZ, SRV

(0%—90%) 1E#9 250 ms, 2 FY (100%—10%) %K 500
ms T9, (2.25 DX 1, 2 BHR)

<200 A LU UTClE, R 250 A £ THER LETA, R

#iPHI% 10 A~200 A £ TTT,

KLU EL, LUO 1% FEEERFESN) LT CHIPNEIE

BEICE D, RERBRELRDIFARERH Y 7,

s A — PR RICEMEEE N LIRE, ERNER, &

— MY U RREBENEDIC Y 5, AR 2R (OFF)
THE A= NS ANRERIE I TVET,

c BIEBRARECERE 0 IZRORWEERH Y £TH, FHE

TiEHY EWA, BERNCSLTA— P a2 =T LT
EEW,

224 E—9HR—ILFHE

1.

2.

TX—2MLUCHIEERIR D CUEE— NEBRIRL £
T

DCA, AC+DCA E— FOH4 1 [ NREI) —2 kb
F— b B FfEEITo T EE Y, (2.5.1 F— ME i
HRE BIR)

: F— T LT D& D ICRRPBY Y

Y FTDOTPEAK ICBREL T E &L,

L, SLow —» FAST—» PEAK—Hz — NORMAL-
(BAIEES SR (DC & <)

RS LTA— MLy Vv ma T AL DR
TLEEEW, (B—7 BREO TR 23705461 2000
ALYVIVIZEELTLZEN,)

i i 104 D) /RE SE TS S L AU AP SRR P
TLIEEW,

L 2T r T arofemiBE . EIE AT PRIz
HEICT T LTLIEE N,
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FEL

B2 MEET OGS, BIEERRENETA, £, 7
TUTR Y OmMEEERD LENEDLHENRD Y LT,
W bR T,

<K Ims L EDIEEFFO/SALRAING L HRAHZENTEET,

AL AN Sar Vg0 D)/RESE TES AP
—Z%zUky FLTIIESN,

PR Vel QR Y] Sitel0 A DJ/RE SE TESSE2 L AUKE
F—4%&UEy PLTHRTN0ICALRVEEIL, 77V
TRY DEHBEEZ HNET DT, —EE—2FE— )b
7 MeN0A DJ/RESE TR i e =L L R @/
b, BEREL TSN, F—EMLTH,
B v N ETARDBELHY ET)

SRV R R E REBASRVIRY B LEE AR, F—
MU —F 7 TF =2 PHEA T LEDRNE S ITERE LT
ZEWV, (29 A— b RU—FTHRE BR)

< A= R ANU—F TR A 2 HME IS REC HEREZ A L
TSN,

cE—JWEMEHATEEYA, B HWEE—FT
[OUTPUT | — %4 L =858 1L BEQHIER % D L £,

BV EOEEE RS HEE, [MAXIMIN] X —% LT, B
Wil (R L) ICLTLEE,

L MAX —» MIN —» AVE—» BRBHE J
(RRIL)

225 Hh#kEe

BV PO TR — L [2000] w2 Mloxt LT

AC/DCLV O /o E T,

(Geggiti ) & (W) PNIR T X £,
(DCAE— RTIEIMON O&, 1.5 %E— FOHE HH)

1. [RANGE| ¥ —&# L CHiiL v VEREEL TS,

2. [OUTPUT] % — % #4-& [REC]| % /= 1% 8N ~ — 7 73 40T
L. HAREZRY F— s "0 —F 7 3 H BRI BT
720 E9, (APS )
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3. 3‘r~%3"¥¢&\ HAZEGI V#2252 N TEET,
|—> REC (§28%HE5) » MON CGRIZHE ) » GHAT J
(A=t D-174ESh) (A=t D-174ESh) - 9-178%h)

4. RZIBOWE LY GG EONEZRO L OB ITH
DERELV Y PERDTLIEES N, BERERLET,

BEH/L Y /DIVIT10 mV [20 mV |50 mV 0.1 V|0.2 V]0.5 V] 1V
2000 Avvy” 20 A | 40 A [ 100 A | 200 A [ 400 A {1000 A]2000 A

200 Avvy’ 2 A 4 A 10 A | 20 A 40 A | 100 A | 200 A

X BUEILFREREH 7 CRESRO 1DV H-Y OBFRE

e WAMFEEELEY. BEEMZ D EHMEDR
=P RIAYETOTIELTLEEL,

R
- IHAMAE %R 5 & & i3, %4 [OUTPUT ] % —%#f L T[REC]

FEMN -~ BRI LTSI L2 HRBL TS
W[REC| VTSN 73HAT L CWAREETH A LTV ET48,
= IR T—FTPEC 2o CNETOTH L0 5 HICE

B OFF 122> TLEWET, $£72.DCAE— F T[N ~
— 7 BT LTV AEHEIL, ~A T AOEGRMETEH 77 A
WCHASNETOTRICZTEELS SV,

- F— kLY (AUTO) miiﬂe~%ﬁbf:b§—é\

T WL L EDERLV U PICEESILET, (AUTO AT
* DCA E— R CAHA— M Eufif a2 1Th/v & (HAHEICEEN

ELFET,

s Bu Xk vy o URIEERRE, MO ER) T o T, JIER
RIRECHRANRC, BEZHALTCLES Z2B3H Y E7,

. HAET a7 AT, f.s AR AR
1Z32 EAY Y (0%—90% #9250 ms) LSETFAYY (100%—10%
#500ms) TEWAHY ET, (2,358 /=, WEM
ML PIZwt LTS W ERERFRINEL 720 17,

cBWHEH D EZRY 2PN LR TREHOERE, ©— 7 JIE, &
WHEGE, L= — NHERE, 57— & R — L PEEREDE A & FTAE
T¥, (BE— RFOLHE, Ly YOLEE, BEREE— R~DZXE
B, A= Mo AN EE L CLEVETL)

B2E AEHE
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- RiERER & OHEREIE, 9094 A= — K (BIZE) A L TLZ

S,

C REEHOANA L E—F T IMQUEDO D EFER LT

PEV, AU E—=F U AMENEFREICLEELE X FT,

- EPRE R A Y RN DR F— A L HEIciE, W

GR B HERSIC 72 > TV, BN 2 MDA,
F—ZPLC BMBRL T O BRET 5 LEN

'Eﬁ%@%ﬁﬁﬁ\M%OZAC?ﬁjﬁ(%%)%ﬁmbf

<CEE,

CACT AT H BER LGS, MABRICEEE /4 AR

EENTVHE, Fh U FoFRBHEY, WA /A4 X
DELIBENHY T, 0L X T, REFOBMETH
WM ERREREHRI D L % 7 — A ZEE LT &y,

GAIN [dB]

-2

2 T ;\C;['DE 1;\" T(M(ﬁ)l"’ [ S R S S
1

0f

AC A (MON)

SN 1 i : L USRS WU YOS (RO WS SR S -

Lot :
100m 1 10 100 1k 10k 100k
FREQUENCY [Hz]

B ERHAOFRREE
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1-sp0E-0m G 1
e e 1

-3.am0-
(10488

C:

250 ms

B2 HABERR (GIEY)

ARER

gt o ¢ [ g o o
, |

500 ms

3 HAWERE GITY)

B8 AEAE
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2.3

BEDHE

2.3.1 E/}IL'E]_ (DC V) DHlE

1.

T¥ ML =2RTIVTET,

2. A7 RY=I%FEHALTATA NIRRT HD

T AN — REBEAERTFOVIC, BETA N —

RAZBERTERTF D COM IZE LIAATL 72 &0,

DA A rN Ve el N A S @ M A F 2 LR

TLIEEW,

L BRB I TV WEEIIERT 5 L it Bz
T (=27 ey, IR F— %ML < —
FE B ATV ET, PoEsikD s LN — 7 A
BITLET, (251 4— P ok M)

CREATFIVIOEL Ty v TEERL T IZS0,

. PR EMTC TA N — FEZENENER~E S
HTLEEN,

e
CWELT ) CATIITANES L 1T LT %y v T Eol)

THEALTLE S, CATITHIET S & X0, B U3kl
EFICEN WIS F vy v RSN U CER LT IZEN,

A — PO HREHRIT. L0 4% ETTT,
c A= h PR EIT LB L ICEFET AL

EEA TN T LUEWVERRREN TEEE A, BHRBZITIL
TH— M EITH> L EE N, (=L oTlEA
~Ftnﬁ &ﬁbaw1<hém>

=" PWEIT LSS BET A MY — FAlOEN

T A Y — ME'J@‘?'E{EOE VimgoTNDH I & &R LE
D

* DCV &— N Tl 280im & & F 7 WV ETREE O A LR 72 EIE

PITAET, U5ET— FOWHA )

c BV UTRK125%E TR L £, FEEMRIEIL 10%~

100% % TTT,

BV TEL LYVO 1% (FEEEFRIESN) LT CHENE#IE

E7E WEAE

BREICKD, RERBMELRDITEERDHY £7,
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232 TRERE (ACV) DHEIE

1. §F =&ML ~2FRETET,

2. ATA RY=IEFEHLTCATA RINR=ZFNTHE,
T AN — REBERERTOVIC, BAT ALY —
RZBEREWRTF D COMIZZELIAATL &,

3. MBS ULTA— MLy P vma T AL VR
TLIE&E,

4. WEHITIVIIGELTH v v FEFRL T Z &,

5. FRICREMTTC, TA MY — FEZRENER~E X
HTLEEN,

FEE
CJEST TY CATIITHET 5 & & 46T F v v 7 EOF
THEALTLZEY, CATO THRIET S & X1, B U3
FEFICEDN WG EEF v v RS U THER LT IEEN,
C ANBIRL o T EBREA S TOE— RO ZIZLY, L
O ERN IR GRVEENH D 310K 10 R,
NEEIEOEEIZL A O T EETIEH Y EHA, 012725
RO BIZHEL TS, WEMBICHELS Y £HA,
HERBEIREICEVEASN CTERRN 0T L2WEATL.
[HOLD] % — %47 L 7= #% - [N  — % #f L C¥ &
X ¥ UBEAMEERZIToTCLEE Y, 252 F¥u¥x vt
EHERE )
CHIEOISEEE L, VRS —L (fs) ABEEZ, ST EY
(0%—90%) 1349 250 ms, SZF¥H (100%—10%) (#7500
ms T¥, (2.2.5 DE 1, 2 BHE)
* ACV E— RCILER, SRR, FEEREY, 8L OB+
RFEIEOBEII T EE A, (15 FE— NOHH M)
KLU UTRR 125% E TR LETH, MERIERE 10%~
100% % TT,

KLV EL, VD 1% (FEEERIESN) LT THEANEMHIE

BRICLY, KRELREELRDAREMERD L T,

B2E AEHE
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23.3 XF+EREE (AC+DCV) DIEIE

1

VN FEHLCEERRSEET,

2. AT RY=IEFHALTATA FIAR=ZFRNThHD,

)]

RET A M) — REBERERTOVIC, BET AR —
K& EERES T O COMIZZ LIAATL ZEN,

BV Shal S U Gl N ) e @ A L 2 R S d
TLEEW,

L BTRPLELTHRTRN 0ICR L ARWES R FERT 5 L
DIHI X T (v T AL rD), ﬂ%~%‘:j"¥b
(3 F—2ILCE X ¥ R HIER
ToTLEE, (252 P uxy o wAmEMKE 2R)

CMEHITAVICR LT ¥ v FH2EH/ ML T E S0,

. FRIEREATC, TARNY — FEERENER Bl S
LRI,

SERD
cJEHT TY CATIITHET S & XL 0T F v v 7 EOF

THEALTLZEY, CATH THITET 5 & &2, L3l
EEIZBDRVBEE v v RSN LUTHER LT EEN,

cFrXy BAEER T L b iDL I EET S

L WEEASTNRCLUEVERZBEIEN TEEHA, —1
LU TIE R R v U REIER TR TLIZEN,)

F—=F VLU TIToCLE- AR, —EBRAZY LV FOE
FEANTHDL, BETaXy U EAMEEEIT> T EEN,

c AN Tp o M EHRREATTOE— FEBzICLY . L

6 SERN0ICRLRWEENH Y 723K 10 HRRED) |
WEEE ORI L2 DT BRETEHY A, 0ITRD
RO HICHEL TS, AIEEICHELH Y A,

- DC HIEZEIToTeE IR RSN EH A, £, 7 A

V— ROBREEZ D EENEDDLBENRH Y 94,
NLHEGRBENTT, (WHEEBBRPERK D OHOHEIE
DCV T— FCHIET S Z L 2B LET,)

CHIEDISERE L, 7R =L (fs) ADERZ, 2RV

(0%—90%) %4 250 ms, 2TV (100%—10%) iE#9 500
ms T9, (2.25 DX 1, 2 BHE)

c B LV VTRR125%E THRZR LETH, MEMRIET 10%~

100% E TTY,

CRLITUEL LU 1% (FEEMRRESN) DL CIINERHE

F2E AEhE

HREICLD, RERBAELRDIARERH Y 7,
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234 E—=9HR—LFEIE
1. ¥¥—&f L CREERICIS L THlET— @R L%

j—-

2. A5 RY=IZHHALTATIA REIA=ZENTHD
T AN — REBEHERTOVIC, BAT A Y —
R BEREWRT D COMIZZELIAATL &N,

3. [SLOW/PEAK/HzZ | % — %14~ & LT D & 5 IR 4341 Y
W) ETDTPEAK IZREL T &N,

l+SLOML——+FAST——+PEAK——+HZ——+ NORMAL -
(BAIEES SR (DC & <)
4. BEIZSUTA— Mo dvmaT Lo P20z
TLESY, (¥—2 BEMO T2 70561 600
V LU PIZEE L TLIEEN,)
5. WIEATFTVIISL TRy v FE2FMRL T IZEN,
6. +HICREMITC, TA MY — REZTRENER kS
HTLEE N,
7. JERTIC OADI/RESET ¥ —%2# L CF—4%U+Ev hL
TLIEENY,
JERR
cJEST TY CATIITHET S & XL 0 TF v v 7 &2
Tﬁmbf<ﬁéwcUWHT%E?%&%K\EVﬁ%%
E\&wﬁAi#¥y7%%bfﬁﬁLT<ﬁéwo
. l: &(ﬁm%ﬁot MR RSN ETA, £2, T
ARY— Fw%ﬁé@{&é EEREDLZHEENRH Y I,
Wb RS IWT’%‘
s B — 7 EDZ A
B GErel) i L’C< f_ébx
s =7 MIEE— R TP o iR EY T,

L MAX — MIN —» AVE— BRESE J
(FRRAHEL)
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2.4

BREAIE

241 BRE—FTOREMAE

1

2.

3.

4.

5.

L RE AL C HEERICA DT AC H DL ACHDC
DB LET,

BREBEREOERMEN D> TODEEIERDO L Uk
Voo T VLU UICEE L TLEEY, (BIRENRHO
BE, BELTHL LU PEFEELTLZEN,)

F— AT L BT O X 5 I FEBY
Wb ETOTHZICRELTL ZEV, (BALFEED AN
HRLET, "= I 7B RENFRSNET,)

L SLOW —» FAST—» PEAK— Hz—» FzMsJ
(B E AR

D2 A hal ol W @zl NE AR Sty @ ARV 2 - LK -4

TLEE,

750 7aT O BRE . BHEEESIZIEP R

HEICT T LTLIEE N,

be !
+ 100 Hz, 1000 Hz V> ¥ T, 10 Hz KD A S TIERZRH

Sl (eU/ L/ S

+ 1 Hz RIIZFRD-—1272 0 9,
1 kHz AT O.LFEREZRD 9,
« AJHED U DEIZE LT/ S WIREIE L RR - 0L

RHHWVEFRTROSLOE Y| EMRMEN TERVEE
BHYET,

<10 Hz LoV FEI1E100 Hz Lo VTl ek 125% % TF R

LS8, MEEERATIE 10%~100% % T T,

. F—2 ML CHHAMEICHEIH Y A,
s A LN D LD \TRERRIEY O RERE O FE AN LT,

GEEN RSN TOETAH, WETERVWEELHY £,
v V7RI kHz IRV ERLE)

- BWEFEOHE. NEER TACHEAE L TVWETOT2HFD

FREEEFRRLET,

B VB DV ATIEE RIS Lo T, WIEEB R

F2E AEhE

RPEET HDE TR EZET 2580850 £7,
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242 BEE— hrwﬂ&ﬁﬂﬁ

1.

2.

4.

5.

6.
7.

T 2L CBHEERICEDbEAC H D5V TAC+DC
DEBIZLET,
PREEROEEMR D> TWBIBEEIE, EEOL LY
a7 VLU PICEELTL EE N, (%Fﬁﬁﬁf‘ﬂﬂ
DBE, MELTHL LU PEEELTIEEN,)

L ATA R IR LTRATA R AR—ZFNTHS,
T AN — REBEERFOVIZ, BAT A Y —
R & BEREMRTFO COMIZEZLIAATL EEV,
[SLOW/PEAK/HzZ | 3 — &4~ L LIT 0 & 5 Ic &R 381 Y
WOV ETOTHZICREL T &, (BEFovh
BRLET, "= I 7ICBEENPFRINET,)

L, SLOW—» FAST—» PEAK—— Hz—» NORMAL—
(BRI S |
D2 A fal ol W @ el NO AR Sty g M ARV 2 - LR -4
TLIEEW,
MWEST IVIE L THF ¥ v T EFMRL T EEN,
TSR EFMT T, TA M) — FEZFNENER A~ S
HTLEEN,

be i)
CHMEHNT T CATIITRIET 5 L &iE 6T F v v S &0

THEALTLEE W, CATI THIET S & &Iz, ©r a3kl
EEIZE R WGEEIT X ¥ v FTE2A L TEA LT ZEN,

- 100 Hz, 1000 Hz V> ¥ CiL, 10 Hz KD AT TIERARN

-l ET,

« 1 Hz REIFFRRD 12720 F7,
c1kHz A RIZ OL.FEERED 9,
s AJTED L PEICK LTS WSS IR RS- 0.LF

THDLVERROELOERE | EMRRAIENTERVGE
BdHYET,

<10 Hz Lo ¥ FEIF100 Hz Lo DTk Rk 125% % TFR

L9728, FEEREEIE 10%~100% % T T,

A UNR=EDE DL %%F&ﬁﬂ) 5 i DR AR LTk, il

SEEN/RSNLTOETR, METERWEELH Y £7,
(Fx U 7 AR E D kHz HRL HERE)




38

c REREHROBE, NEEK TACHEES L TWETDOT2[ED
BsERTLET,
CJEEEL VY B D WVIE AT BRI Lo T JIERE R
RWNRET HE TR 2 BT 255035 0 £,
243 HhHkse
B EGER 11X, BIRHET— NTORRRETT,
BRI AR — T1000) B> MIxt LT
DCLV ODHANE I ET, HINIERER & [ U 2 [E/FMIC
720 £4, (DIA HAD AR ENREEESOHA I
WRIIBEERIZ 72 0 £97,)
1. BT — R COREEEEZ SR L TREZIT> T E SV,
. Wﬁe T L [REC|~—2 BT L, AN
12720 £,
3.1 N RU—F 7 XA B £9, (ERR WEA)
4. K& @EV//&ﬁﬁd&kmm*mﬂvyymﬂﬁ#
LEEL Y VERD T EEN,
BEEL Y DIV[10 mv[20 mv]50 mv]0.1 v]0.2 v[0.5 V] 1V
1000 HzL > 10 Hz | 20 Hz | 50 Hz [ 100 Hz [ 200 Hz [ 500 Hz [ 1000 Hz

100 Hz L > ¥ 1 Hz 2 Hz 5 Hz 10 Hz | 20 Hz | 50 Hz | 100 Hz
10 HzL- > ¥ 0.1 Hz|0.2 Hz|0.5 Hz| 1 Hz 2 Hz 5 Hz 10 Hz

Do

i X MIEIZRBHZEHNTBO 1DV Hi- Y OFEKRKIE
- HBgBE A 5 & X 1%, zd“‘m«*\'_%ﬁbf
'7—7753;‘{—2—’):]—1_/'(1/\%) k%fﬁuubf<7féb\o HIYH
ST CWAIREETOH 1L, BIRMEOH T8> THET,

+ AC+DCA £&— R ClE, #— M a3 ED T4,

< A=k LY (AUTO) @ % % [OUTPUT | —%4f Lz #HE
I, L XoREELVCVICEESLET, (AUTO
1T)

-[HOLD|*—%ff+ & HAHMER—L FERET,

- RROBFEIL 0V, OLERROBEEIL, 1.36 VEEH L
£7,

- FgRER & OB, 9094 tH A — K (BIIFE) AMALTLE
S,
CEEFHOATA L E—F U RAFIMQULEDO LD EFER LT
<TEE,

B2E WEhz
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- R ORERITIT, 9445-02 AC 7 &7 % (Bl5) A LT
<TEEW,

CAC T H T EER LGS, BMAERICKIE R/ A4 AR
EERTWBE, Bho v hoRRBHEY, HAhlZ /4 X
MELBENRH Y ET, Z0L& XX, DEFOBIETH5
UNIEESREHAID L W12 7 — A CE L T 72 &,

- BRI E SR A B 7208 B R REIEE— NI A~ =B/ A
X, HAOEERRSIC > CnET, BEEH 2556
X, |OUTPUT | % —%Z# LT -BERE I 2R L ThHoH
FHELTITEIN,

25 F—hFEORB/EOXv o /LHEMEE
251 A— EORE#EE
DC A, AC+DC A, DC V E— FTHIETABIZ, 7 T 7
VY ORGSR EREIC X D NEBEIR DA 7 v My EH
TR AMBE T, EROKREREZMELZY . Ehk
WH 7z 8Ee, a7O®EEIHY 9,
1. BASREECHRTNEE L OEHER L T b [
F—HHLTLEEY, =7 BRI LET,
EED

- BT — FCOFHREMEIL, £45 A ETTY,,

+ AL TV BIREERE RN L T HIBFE T O L TEE 72
A= hEugEN TE R R VEICRENHET, BE, &
ANTHHZ EEFHER L TERINEEL THBIToTLEEN,

+ AC+DC A E— R TIERRVLET H DIZEERIN 030 57,
(20 FPFERE)

+ AC+DCA ®— R CTEFIZA— M EufER Thbhizic b )
MO BTRRN0IZRBARWVESITE a2 ¥ v L IEKRE
AL T ZEN,

N AE L a4 0A D) /R E SE TRt i Bt
ME o RN ESIZ 2 Y F9,

-DCVE—FRTIEA— LI Th— M2 TR0
TLEEY, BWPFEHATLLUY (v=aT b rd) 1Tl
THBIT->TLIEE W,
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252 YOFxvoILHE#E
ACA, AC+DCA, ACV, AC+DCV E— FTEANIZ LD DD
LFRTRP 0 bR WEEIZHERCE A#RETT,

1. [HOLD] #—##L T 72 &0y, ~— s BRRSH
T

2, F—EMLTL &, [ ~—7 2SR LET,

EE
=R LU PR AR TRV T EEN,
VPFERATLL Y (w227 b)) [CLThBiT- T
<&V,

c AN -T2 0 TR BRI LTV SRR TIT Y &, IEE
NIEF L& 720 BIEEICHERHET,

« FRAS 0 DRI IE[HOLD | 3 — % #ift L 72 # o> [N
& EA.

+ AC+tDC A E— FD L x| oA — P u i)kl Tl
& F—2 1 L7 %0 [N t— & A,
cBa ¥y R ARIEEREIL, RO AITEERET A0,

EORETIT> TVER A,

2.6 T—Hk—IL ke
RRE LD THRARY fon e IR LET,

1. [HOLD]F—##BLTL Z&Ly, D ~—/ BRFEN
FAORNFREN—T 5 T IR b i LET,
T—Z BV FERRIE T X CORME CHEATE ET,
F— 5 R FiEER R T D I0iE, b ) *
—EMLTLEE N, R PEP&: —Z P

~LET,

L NR=T T TIHEDOL UV ER

27 RTEHOER
EEWFOT ¢ 5 LEREHLA 2 B T, WERBICIS
LT, R EEES 52 LR TEET,
F— & AT LT O X 5 IZEFEAY Y

o

|-PSLOW—P FAST—> PEAK— Hz —» NORMALJ
(HAIRES i) (DC Bx <)

F2E AEhE
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271 SLOW E—F
T TE R, B E R SRS U CHEAIZ S WA
FAREFEE LTHE LEIBFEARY LT T2 60
TEFET,
2.72 FAST £— §
BB ERE, EERERFICT 0 X NVETREH 2/ 4 BIIFMIC
L4, BEEROHEIE R ERHBEBENENY £97,
CABHDVEIV &V BN ESRIE L ET,
C EENETRE OBIL L = — F¥RE (REC) %> THRIE
(MAX) Z {334 % L3t B0 [ R T,

28 LIO—Fihe REC

La— FHERER M D & HIEEORK, &/, RKERNO

T ERRELET,

. AIERTE

EE 2 B 2 HIE LTV 2 IR [MAXIMIN | % — 2 45

LLom— RRHESENE L %9, REC 234 L. [MAX/MIN | ¢

— P ENTREED S DFKAE (MAX) - R/ME (MIN) -

%) (AVE) ZAHONIAE Y ICRIFLET, L a— ik

ﬁ%ﬁ@ﬂ’ﬁ LTV B IREET, ¥ L. TRO
ICRRDEIY #bo v £, MAX, MIN, AVE OFERR72

iE'/\ BRI A FoR L0 ET

—

|—> MAX—>MIN—>AVE—>E§E%HI'§J
(RFRAEL)
FREGIVHZ TOBR, 5 —4% (MAX, MIN, AVE) (3%
ENFETH, &K, BNOT—FEHNH-T2HE. T—X

BB ET,
Lo — RESREBVER LA — P XU — 4 TR SR E T,
(A PSKEESp)

FME (AVE) 13, FHE= (RKXE+RIME)2) Ti5E
L7cffiz®nmLET,
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[SLOW/PEAK/Hz|¥—i2 X ¥, PEAK &— FIZ L= #IC
Va— PR EMESEC, BRI (Rre L) iKds e
— 7 OE@ERDZENTEET,

2. BiBREOXRT
[MAXIMIN] % — %4 L T L = — FISEEZBIES H 5 & /3 —
I 7O A MNPRRBELT, BRERHEARRINET,
N—=7F T OEMBICmn RRRENTND L EF, A= F
7@1%7%/%w1 JEERLET,

SRR D DW= T T IRENS 1R A MTOR
iﬁézybfb BITICEDY 3, N—I 77N _RTREIT L&
VERREIERT 23 30 4T3, REBRERIAS 30 A iz B & 1
RS D T LN =T T IREND L' A MO R
MHIEITIZED Y £9,

KRBt 7 A FPOEMBFITL TS L&
BITL TV D7 A OB EIBERR (0~29)
RIL20 i@ L7z Z & 2R L TWET,

hIIIIIIIIIIIIIIIIIH

BEEZ A FOERBEITL TS EX
HITLTHET A SO (+30) 2EBEEFRHE (30~59)
1% 50 43 ﬁﬁbt_&%%bfwi#

F—EMLTT 1 */5'1V§7J<75§5|Zi’>ﬂlﬁ (AVE) %>
DIFRHEIZOIY 2o B L X2, "~ T 7 OB hour 1272
NET, ZOLXIT A—TTFTTDL B AL M 1R E
LLET, N—=TFT7OFmAFIEmin LRILT, N—FF7
DT _RCRAT L7 & ZI3RRERER2Y 29 BRI <9,

X1 1 BERE 40 43Rt b?’__ LERLTHET,

Lot ittt ™
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3. La— FigEn{ELL
[HOLD |3 —Z & | L =— N 2Lk L 5, (ol 23
JSAT L. REC 23S & EITIZZE D Y | BB b5 1k L E
T, L a— REEREAELE LW AL, Bk by 507k
CHEEFTLTCLT X IIEFSNERA,
F—A b oL B2 L a— Rk
NHEBL, RECHARLET,

4. La—F#gEoUEyY +
La— FEEBERICT—4%2 Yty T 5551
0ADJ/RESE TR PR G R AN

5. La— FHREDMRR
boo— FESBREZ FERRT 211k, BRIEFR TR T ¥—%.%&
FEREFTRET F—2MLTIEEN,
La— FEERERRIRT 5 & A — R ST —F TSR E N
AR 3 B, P SP=V4D)

SEED

CHERRNE R HEA1T, 9445-02 AC 7 X7 2 (RIFE) %
/457, Eifit— FT[OUTPUT | % —%4 L CT/3—2'F
TICCENEE LR L CHLRELRBGT 5 - L 2 BED
LET,

cF—hLr YTl a— PRI L7 L &1,
F—FW LI XDV UVICEESNET,

CRMET — %, EEET — Z BSRE RS TERIC L 2 —
FEEEZ BAAET D L 5l LT 7E 3V, A SREZBALET 5
CER/MERFICE e RiIchoCLENET, £72, L=
— NEREZ I T 9 DiEE 1L, F—% 3 Ui/ MET —
X EMET — X Ao TOBHIEEKT LTLEEN,
Lba— FEEREZK T LARVWEE, SHlEBEBNS 7 70 7%
LT AN — REETTER/METEaIZ/oTL
FNET,

cEBREFTICTHET—XIIHATLENET,

B2E AEHE
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29 A—rRU—#T#E B

MR BEFRENTNG L &T, A — b ST—F THEREDNED)
T,

ATHF =PIV L 10 HEICERRA 71220 7,

- F 7T A R AR L T T LET, (930
o)

- BB  — LS 0% — 2 4 L 10 HRIEE TE £,

OF — bR\T—F TR EE/MNICT 554
«[HOLD] & — %47 L722% &> [OMNER * — %47 L CEJA A

h5,

- [MAXIMIN] % — %4 LT, L=2—F (REC) Hée# {5,
- Eifie— FT[OUTPUT | & — %4,

210 BHHEZE £
B L TR, BB ORI T EEAOT,
B LWEMICAHR L T &N,
cBMIEROT = v 713, BERAEGS L OERE—FT
[OUTPUT |3 — %4 L7 & X2 —2 5 7 ClERT 5 = &0
TEES, 2L, FRRITAZRE T O T & R
-72 Y REC HmEZ MM 25 &3+ lcREFiT Tl EE
A%
C B, LIRS A L & EEMED LD BAS D RN
B FEF, AIEESE— 7 BN TET LT TH, KfE
B E—RIIFEE - BRIT LR R2GE5HH D E
TARDICEMERZT DL IICLTLEIY, (F4EE
Moz )

211 JH¥—F
T —FEF 7T 5T, F—ZMLAND
FOWER = — %40 L CERE ALET,

F2E AEhE
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E3F {LHk

3.1 BIELER
FERE{REERIR A « 23 °C 5 °C., 80%rh LT (f58 L72u»
ZE) Be—r BRI L Tnwanz e
FERS{RIEHARS : 1 R (o U BRMEE - 1 FlEE ©)

3.1.1 ERAIELE

OERKRTHE

DERER ACEHERTR)

Lo (RERESEE) | /o fgkE DC

200A (+10. 0~ =+200. 0A) 0. 1A +1. 3%rdg. £3dgt.

2000A (= 100~ %2000A) 1A +1. 3%rdg. =3dgt.

QXRER AMs(EDEMERT)

Lo (REEsE)| »fgkk 45~66Hz 10~45, 66 ~1kHz

200A(10.0~200.00)| 0.1A | *1.3%rdg. =3dgt. | +2. 0%rdg. +5dgt.
(100~18004) +1. 3%rdg. +3dgt. | *£2. 0%rdg. +5dgt.
2000A 1A

(1800~20004) +2. 3rdg. & 3dgt.
QX F+ERER Arms(ENEHERR)
LS (EEHHBE)| 57#%8E | DC, 456~66Hz | 10~45,66~1kHz
200A(10.0~200.08))| 0.1A | 1. 3%rdg. £13dgt. | +2. 0%rdg. +7dgt.

podi] [ e
O hkkERE
DERER AEHEERT)

Lo (REEHR) MON DC

200A (££10. 0~=200. 04) || 1V/f. s. *1. 3%rdg. =5mV
2000A (£100~=20004) || 1V/f. s. = 1. 3%rdg. =5mV

FEIE K
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QOXHRER Ams(EDEMERT)

MON
LoD (FEEEHE)] MON 45~66Hz 10~45, 66~ 1kHz
200A (10. 0~200. 0A) +1, 3%rdg. =5mV +2, 0%rdg. = 5mV
boooa (100~1800A) JIAC1V/f.s. | =*1.3%rdg. =5mV +2. 0%rdg. =5mV
(1800~20004) + 2. 3%rdg. +=5mV
JB iR 1E:0.5~15kHz (+£3dB)
REC
Lo (REESE)| REC 45~66Hz 10~45, 66~ 1kHz
200A (10. 0~200. 0A) 1, 3%rdg. =10mV | =2, 0%rdg. =10mV
b00oA (100~18004) [IDC1V/f. s.| =1, 3%rdg. £10mV | £2. 0%rdg. = 10mV
(1800~20004) +2. 3%rdg. == 10mV

HAKE (s AHE) ;
S EMYEERRE (0%—90%) 250 ms LR
FFAYRERER (100%—10%) 500 ms LR

QX M+ERER
MON

Ams(EDEHERR)

HARE (s AAE) :
S EAYIEERR (0%—90%) 250 ms LLF
SFAYRERRM (100%—10%) 500 ms LR

Lo (REEERED]|  MON DC, 45~66Hz | 10~45, 66~1kHz
200A (10. 0~200. 0A) +1. 3%rdg. =5mV +2. 0%rdg. =5mV
boooA (100~1800A) |[ 1V/f. s. +1. 3%rdg. £5mV £ 2. 0%rdg. £5mV
(1800~20004) £ 2. 3%rdg. £5mV
JE R DC~ 15kHz (£3dB)
REC
Lo (EE#E)| REC DC, 45~66Hz | 10~45, 66~ 1kHz
200A (10. 0~200. 0A) +1.3%rdg. =10mV | *2.0%rdg. = 10mV
boooA (100~20004) |IDC1V/f. s. | £1.3%rdg. =10mV | £2. 0%rdg. = 10mV
(1800~20004) +2. 3%rdg. = 10mV

E3E IR
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OE—V BIEHRE(E—2 R—IL FikE)

IEsRIREEEA HEF
DERER Apeak(H=ERT)
LoD (REEEHE)| SR DC
200A (10~5004) 1A *+1. 3%rdg. =7dgt.
(100~2300A) * 1. 3%rdg. =7dgt.
2000A 1A
(2300~28404) +6. 0%rdg. *+7dgt.
QOXRER Apeak(HFEXT)
Lo (FEEERR)| o f#fe 45~ 66Hz 10~45, 66~1kHz
200A (10~5004) 1A +1. 3%rdg. £7dgt. | £2. 0%rdg. £7dgt.
~2: +1. 3%rdg. £7dgt. | £2. 0%rdg. £ 7dgt.
b000A (100~23004) 1A _1.3,?rdg. 7dgt 2. 0%rdg. £7dgt
(2300~28404) *6. 0%rdg. *£7dgt.
OXF+EFRER Apeak(REERTR)
Lo (EEHE)| 56 DC, 45~66Hz | 10~45, 66~1kHz
200A (10~5004) 1A +1. 3%rdg. £7dgt. | £2. 0%rdg. £7dgt.
(100~2300A) *+1, 3%rdg. =7dgt. | =2. 0%rdg. =7dgt.
P00 (2300~28404) 1A +6. 0%rdg. == 7dgt
ORIREAIE Hz
RRHEE
LoD (FEEHE)| 2AR6E
10Hz (1. 00~10. 00Hz) 0.01Hz | £0.3%rdg. = 1dgt.
100Hz (10. 0~100. OHz) 0. 1Hz +0, 3%rdg. = 1dgt.
1000H7 (100~ 1000Hz) 1Hz +1. Q%rdg. *1dgt.
H e
LoD (FEEHE)| REC
10Hz (1. 00~10. 00Hz) |IDC1V/f.s.| =1.3%rdg. =3mV
100Hz (10. 0~100. OHz) [DC1V/£.s. | =1.3%rdg. = 3mV
1000Hz (100~1000Hz) |IDC1V/f.s.| 2. 0%rdg. = 3mV

i 15 %:1000HZ,100Hz L > 2 4 FRELTF, 10Hz LD 6 FRULTF

FEIE K



EiRE L
RRIFARER 2000 Arms #fiE, 2840 Amax.
B L AT 4 L—TF 4 v TSR
(X 4)
BAMBEDRE +£0.7%LIAN (B E YL LT
W2 AALEIZE N T )
SR DEE AC400 A/m OAMERBESFIZFVT 2 A
Ees
*HERKEREE KK AC600 Vrms
2500
@ 2000
<
g2 1500
[
ko 1000
i ™
4< ™.
B 500 N
o T —
10 100 1k 10k 100k

BiEH [H]
K4 BAEHRIZEDTaL—T1 204K

3.1.2 BEEAELH

OBERTHE
OEREE V(FEHERT)
Lo (ReEEsm) | o DC

30V (£3. 00~ =30, 00V) 0.01V | =1.0%rdg. £3dgt.
300V (==30. 0~ =£300. OV) 0.1V *+1. O%rdg. +3dgt.
600V (+60. 0~=+600V) 1V +1. 0%rdg. £3dgt.

E3E IR
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QOXREE Vims(EDEMERT)

L2 (HEEHE)| HiFsE 45~66Hz 10~45, 66~ 1kHz
30V(3.00~30.00V) J 0.01V | 1. 0%rdg. £3dgt. | =1, b%rdg. =5dgt.
300V (30.0~300. OV)|| 0.1V | *1.0%rdg. +3dgt. | *1. %rdg. +5dgt.
600V (60. 0~600V) 1v +1. 0%rdg. +3dgt. | + 1. 5%rdg. +5dgt.

QX F+EREE Vims(EDEZERT)

LY (FEEESE)| HfEaE DC, 45~ 66Hz 10~45, 66~1kHz
30V (3. 00~30. 00V) || 0.01V | =1. O%rdg. = 13dgt. | = 1. Srdg. = 13dgt.
300V (30.0~300. 0V)]| 0.1V | =L Oirdg. =7dgt. | = L. S%rdg. = 7dgt.
600V (60. 0~600V) IV | 1 O%rdg £7dgt. | =1 5krdg. =+ 7dgt.

OE—V RIERE (E—7FR—/L Fiie)

IESRIREREA SIEF
DEREFE Vpeak(REEXRT)
LoD (REEEE)| SR DC
30V (3. 0~75. 0V) 0.1V *+1. 0%rdg. =7dgt.
300V (30~750V) 1V * 1. 0%rdg. =7dgt.
600V (60~1000V) 1V *1. 0%rdg. =7dgt.
Q@XMEBE Vpeak(KEERT)
Lo (EEHE)| 56 45~ 66Hz 10~45, 66~1kHz
30V (3. 0~75. 0V) 0.1V *+1.0%rdg. £7dgt. | = 1. 5%rdg. £7dgt.
300V (30~750V) 1V +1.0%rdg. =7dgt. | =1.5%rdg. =7dgt.
600V (60~1000V) 1V +1.0%rdg. +=7dgt. | = 1. 6%rdg. +7dgt.
QXF+EFREE Vpeak(KESEERTR)
Lo (FEEERR)| o f#fe DC, 456~66Hz | 10~45, 66~1kHz
30V (3. 0~75. 0V) 0.1V *+1. 0%rdg. =7dgt. | =1. 5%rdg. =7dgt.
300V (30~750V) 1V *+1.0%rdg. £7dgt. | = 1. 5%rdg. £7dgt.
600V (60~1000V) 1V +1. 0%rdg. £=7dgt. | = 1. b%rdg. £ 7dgt.
ORIREAIE Hz
RRHEE
Lo (ME#HE)| HR6E
10Hz (1. 00~10.00Hz) || 0.01Hz | 0. 3%rdg. = 1dgt.
100Hz (10. 0~100. OHz) 0. 1Hz +0. 3%rdg. = 1dgt.
1000Hz (100~ 1000Hz) 1Hz + 1. 0%rdg. £ 1dgt.

FEIE K
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3.2 —hRitHk

Oft B

= MU N

DC A, AC+tDC A T
0ADJ/RESE TESMEQU/RVVE S5

Y OFxv o)L HEE

AC 35 X TR AC+DC E— T [HOLD] %
S £ UOY- N0/ DJ/RE SE TESER)
U H T

La—~r B BIE. B OBE BV TRKE
(MAX) . 5/IME (MIN) . SE¥JfE (AVE)
% R ATRE

F—AaHR—JLK FoRE R

F— b7 —F7 10.5 43 =1 4y EANC 7 —F o T,
R, fRERTFTHE

TH—5 ON/OFF

OXTF TRAET

T4 DRILEKRTR

BK 2500 v b (FER)
7272 L 200A L > P1£ 2000 7 72 -
BA3750 h v (FBIE)

7277 L 600V LI 750 v b
BAR 1250 v b (D)

7272 1L 1000Hz L > 2111000 4 7 o b

N—=5S5 TRE 35 A LR
F—nN—L2PRE OLFETR P N— T T FoR
Bt HEEE B (RUTHRE, FEEFLRAEASAT)

T—RF—IL FRTR

HOLD

*F—brRT—47F
MER

APS

E3E IR
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B AV, Hz
tog LR 5k 7 bk
REEHFL— K T P H IR
NORMAL  #7 2 [El/#
SLOW # 1 [E1/3 F
FAST K 4 (=R
N—=T3ITHRFR 7 4 EIFD
TR B L, BE 1WLT
(LY PEE ¥ 1000Hz, 100Hz L > 1 BLL
0%—100%) T. 10Hz LY 25 LT
Lotz F—hr vVl maT Y (LY

&) ERATRE

HASVE—F R

300 QLT

123 A
(DLRRTF7HH)

2.5 LLTF (2000A L > 21X 1.42 BLF.
600V L3 1.7 LLTF)

it EE

r—A—= ANNFE. r—A—r I
=7 8] AC5400 Vrms/ 1 43[4

M RREIRER
ROFE BVIZT)

BIRHIE -3 ALLT

5 RS

i EE 2000 m ET
BH

BERE T2k

EN61010
WEHT VM (FRESHDEEEEE
6000 V) {5YuBE 2

EN61326
EN61000-3-2
EMC EN61000-3-3
B5EERGKE EN60529 IP40
B ATREE R Z $55 mm AT
FERREEEHE 0~40°C. 80%rh LLF (FEE L2 &)

R
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BERME 0~40°CIZHE VT, 0.1 XFEHARIC

RERERHE -10~50C (FEBEL 722 &)

EiR 6F22 (006P) 9V 1A
F£7-139445-02 AC 7 X 74 (BIl5E)

XKXHEED 110 mVA

BithFan %925 BER GELE, MEATT)

S\etiE I 62W X 260H X 39D mm

BHE 1540 g

tE& L9207-10 7 2 F U — K (FRE) 1
9345 R 7 — A 1
N RARNT T 1
i 6F22 (006P) 1
e B & 1

VA 9445-02 AC 7 X 7%
9094 H)=— K

B R AT HAR 1 4ER

E3E IR
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BMDRLTTE

1ot

%4

AEE NI Tr—ZADBHFDIEARLFHOT EZINTL
LB AL, 05N - mEEAEITY,

1. Ny I —ADBDOIY 2 K%, TTARNTANTHLE
7

2. Ny r—REHLET,

3. BMAT vy TOa— &G oRLRNE S ICEmEN L E
X

4. BMAS y FICEMAHERICTRY FTET,

5. Ny r—AaXVEOLET,
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E5E
ACT7H 74 (BlIFE) OEH

9445-02 AC 7 X 74 (BFE) % AC 7 X 7 4 Bafseis T DL %
THEALET,
EE
cEMIIANTHoTHA L THo THIENERA,
- EEANTHLHHE. BEREIZLY AC BFESEI L
Th, BMIZE Y ARy 7T v 7ENBIEEEXMENMTLET,
-*M%@ﬂ%ACTﬁf&%@mﬂb@bé%ﬁ(@%w%
DIEIFR YY) TRICHOWTEERH Y 7,
OE (ﬁﬁ';ﬂiﬂj&@tﬂﬁ(ﬂiﬁ;QIOmsec TRIEEHE L%, T
IRV £,
DC A JlliE CREEMEMEAIRY , EENEZXONEEEIT
AC+DC A& — R C[REC| M ZMAT %5 2 & & @ L
£7,
@FEWEEL ERE O tH 73— 10msec FREEZSHh L7 1.
TEICRY £,
OE—7 F— N NHE-RESEE L -FEFOEEEEFS
— /L RLTLENET,
WL EMOBEN AC 7 47X OEBEM (typ. 9V)
KV R2BI1TE, BEDPRELI RV ET,
HEFM CTOEBRERNEZ LN BAEHMEMEZ AN T
BB LET,
HAEMAE ANT-GAIL. ACT X7 XKD ééFﬁi RS
*mm*Fﬁmmw&%i$mmﬁﬁbi? DEED
FFIMEL 2B ACT X7 AT Dmbbiﬁo
CAC 7 H T A HEOBMBERERT (X—7F 7)) IZTACTF
THOBEBEENSRERHLTERLTWETOT, BHoOEE
FBRTHEHHY EHA,

EGLE AC757% (Gl OFEA
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FESE AC75 7% (B OER
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FO6E
N ER NSy TDRHITA

N RAS Ty P aftit D EEAEEDR L E T,

ZE62 N FRFSUJDHITA
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F6E NUFRAFSYIDORTA
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BTE
HIEEHZEZITE BRI

OIS 7eEld, BEE BB N HTTA, MICE
W nZ b0 ET, ERARBESNDIANCS > —ER
DD < TZEN,

fE K B i BtRF VT | FRAMJ—F

BIRBSA D 20 O O
B L84TH, 7< o

BIRNA 7 T5
ES 54T @)
i A I IR

FTF5 * © O

BIEHEN T o

A

AL HLWEME | B AFy S| FA RN —F
EORWE X, | KRHlT 5 DT EREEf | DWRTF =
EH % ZKkfE < Frv 7

72E0,

FEE

*APS (F— MU —F7) WEDZ-oTnDHEE, D
= EIRNE, K10 BRICERERNA 720 £,
(2.9 F—rRU—F 7] R

BIF AL, FR) E.001~E.005 (272 2 BEITIEBA MBE
1,

BE/E BBEREAICLDIAIC
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OBEMA ST

 EALE FI IS IR BA S L L TR WERR LT L 72 &V,
(2.1 WEHER Z8R)

« AC 7 X 7 ZEHBHCIL AC 7 & 7 Z R H 50 ida v
T FOBRETCHAIN T DLIDMEERE L TSN,

B TIXERNSADLDIZAC T X7 H TIEASLRWEST
ACTHTEOREENEZLNET, (ACT X7 XX
9445-02 AC T A7 X &AL T &)

ORFAOIZH 5L
*DCA,AC+DC A, DCV E— RDEPEIL 2514 — Bl
BEREZFERA L T ZEWN,

- ACA, ACV, AC+DC V E— FO#&IE 252 Paxyr ok
AR TFRSRE A LT 72 &0,

«AC+DC A E— R CA— MR FHEEZIT-TH, FRN0 I
REBVWESIE., Pady o BAMEERT- T FEEWN,

FTE BEBEREAICLZARHIC
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ORTEMNFRLY NS
EREE
I GUTRUTR LoD EHIL TV LR LTIES

A
- BEMIEE R O B B S AR O#FH 2> B A N TV AR
FEERLTLEE W, (f o RX—=FDx v U TREE EN L
EBHOFRRIZRY F9)

+ 251 A4 — NP oRBEBER L0252 Puxy L HIE
*%% 0)1%%%{%75 Fﬁﬂ@ofb\f(fl/\z))ﬁﬁwu L/’C<7L:él/\o

AT AREE— FBME S TR IR L TS B &0,
(1.5%E— FOPH &)

= ESREEEORK Y A Iy 7 EBATLEST
U‘f:ﬁb\z})ﬁﬁwu L/’C<7L4é1/\

(=7 EOEEL2.2.4 HDH N 2.3.4 B —F A—L FHIE
DEZEBRL T FEWN)

VA NT s X (V-7 HIEDE) HEEAEOFOR
Ek?%ﬂ‘ /7%%&Tbi0‘(b\f£b\ )Ewub,c<7hé
L\

CBHIHFEE S — 7 AT L WA DDER L TLE &N,

EIEBIE

CTART=FR Lo EEREEINTWD R L TR
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Introduction

Thank you for purchasing the HIOKI "3285 CLAMP
ON AC/DC HITESTER." To obtain maximum
performance from the instrument/ device/ product,
please read this manual first, and keep it handy for
future reference.

Request

We have tried to bring this manual as close to
perfection as we could achieve. If perchance you
find any unclear portions, mistakes, omissions, or
the like, we would be most obliged if you could
please notify us of them via any HIOKI agent, or
directly.

Introduction



Shipping Check

When the unit is delivered, check and make sure
that it has not been damaged in transit. In
particular, check the accessories, panel switches,
keys, and terminals.

If the unit is damaged, or fails to operate according
to the specifications, contact your dealer or HIOKI
representative.

Check the 3285 Unit and the Supplied
Accessories

Main unit
3285 CLAMP ON AC/DC HIiTESTER

Supplied accessories

9345 CARRYING CASE

L9207-10 TEST LEAD (red and black)
Hand Strap

6F22(006P)

Instruction manual

e

Options

9094 OUTPUT CORD
9445-02 AC ADAPTER
9445-03 AC ADAPTER (EU)

Shipping Check



Safety

/\ DANGER |

This instrument is designed to comply with IEC
61010 Safety Standards, and has been
thoroughly tested for safety prior to shipment.
However, mishandling during use could result in
injury or death, as well as damage to the
instrument. Be certain that you understand the
instructions and precautions in the manual
before use. We disclaim any responsibility for
accidents or injuries not resulting directly from
instrument defects.

This manual contains information and warnings
essential for safe operation of the instrument and for
maintaining it in safe operating condition. Before
using it, be sure to carefully read the following
safety precautions.

Safety



The following symbols in this manual indicate the
relative importance of cautions and warnings.

A\ DANGER |

Indicates that incorrect operation
presents extreme danger of accident
resulting in death or serious injury to the
user.

/\ WARNING |

Indicates that incorrect operation
presents a significant hazard that could
result in serious injury or death to the
user.

A\ CAUTION

Indicates that incorrect operation
presents a possibility of injury to the user
or damage to the instrument.

NOTE

Indicates advisory items related to
performance or correct operation of the
instrument.

Safety




Safety Symbols

>

The A\ symbol printed on the instrument
indicates that the user should refer to a
corresponding topic in the manual (marked
with the [A\ symbol) before using the
relevant function.

In the manual, the A\ symbol indicates
particularly important information that the
user should read before using the instrument.

Indicates AC (Alternating Current).

1@

Indicates DC (Direct Current).

Indicates both DC (Direct Current) and AC
(Alternating Current).

Indicates that dangerous voltage may be
present at this terminal

@ > Y

Indicates a device which is double-
insulated.

Indicates that the instrument may be connected
to or disconnected from a live circuit.

f.s. (maximum display or scale value, or length of scale)
Signifies the maximum display (scale) value or the
length of the scale (in cases where the scale consists
of unequal increments or where the maximum value
cannot be defined).

In general, this is the range value (the value written

on the range selector or equivalent) currently in use.
rdg. (displayed or indicated value)

Signifies the value actually being measured, i.e., the

value that is currently indicated or displayed by the

measuring instrument.

dgt. (resolution)

Safety
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Signifies the smallest display unit on a digital
measuring instrument, i.e., the value displayed when
the last digit on the digital display is "1".

Safety
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Measurement categories

This instrument complies with CAT Il safety
requirements.

To ensure safe operation of measurement
instruments, IEC 61010 establishes safety standards
for various electrical environments, categorized as
CAT Il to CAT 1V, and called measurement
categories. These are defined as follows.

CAT Il :

CAT Ill:

CAT IV:

Primary electrical circuits in equipment
connected to an AC electrical outlet by a
power cord (portable tools, household
appliances, etc.)

CAT Il covers directly measuring electrical
outlet receptacles.

Primary electrical circuits of heavy
equipment (fixed installations) connected
directly to the distribution panel, and
feeders from the distribution panel to
outlets.

The circuit from the service drop to the
service entrance, and to the power meter
and primary overcurrent protection device
(distribution panel).

Safety
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@ Using a measurement instrument in an environment
designated with a higher-numbered category than
that for which the instrument is rated could result in
a severe accident, and must be carefully avoided.
Use of a measurement instrument that is not CAT-

rated in CAT

Il to CAT IV measurement

applications could result in a severe accident, and
must be carefully avoided.

Service Entrance

Power Meter

AN

Distribution Panel

Internal Wiring

CAT I
CATll

________

QOutlet
, —dte

Fixed Installation

Safety



Attentions During Use

Follow these precautions to ensure safe operation
and to obtain the full benefits of the various

functions.
Cronce]

- Use clamp testers only on power lines up to 600
Vrms, to avoid short-circuits and accidents that
could result in injury or death.

- Always connect the clamp sensor to the
secondary side of a breaker. On the secondary
side of a breaker, even if the lines are shorted
the breaker can trip and prevent an accident.
On the primary side, however, the current
capacity may be large, and in the event of a
short-circuits there may be a serious accident.

- When using an AC adapter, use only the
specified HIOKI model 9445-02 or 9445-03 (for
EV)

/\ WARNING |

+ To avoid electric shock, do not allow the
product to get wet, and do not use it when your
hands are wet.

- To avoid electric shock when measuring live lines,
wear appropriate protective gear, such as insulated
rubber gloves, boots and a safety helmet.

- During current measurement, to avoid an
electric shock accident, do not connect the test
leads to the product.

Attentions During Use



/\ WARNING |

- Do not input voltage exceeding 600 Vrms (1000
V max.).

- To avoid electric shock when replacing the
batteries, first disconnect the clamp portion
from the object to be measured. Also, before
using the product after replacing the batteries,
replace the cover and screw.

- When replacing the batteries, be sure to insert
them with the correct polarity. Otherwise, poor
performance or damage from battery leakage
could result.

- To avoid the possibility of explosion, do not short
circuit, disassemble or incinerate batteries.

- Handle and dispose of batteries in accordance
with local regulations.

-To prevent electric shock, when measuring the
voltage of a power line use a test lead that
satisfies the following criteria:

-Conforms to safety standards IEC61010 or
EN61010

-Of measurement category Il or IV

-Its rated voltage is higher than the voltage to
be measured

The test leads provided with this instrument
conform to the safety standard EN61010.

Use a test lead in accordance with its defi ned
measurement category and rated voltage.

-Do not use the instrument where it may be exposed
to corrosive or combustible gases. The instrument
may be damaged or cause an explosion.

Attentions During Use
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|\ CAUTION

- This is a precision instrument: do not clamp any
foreign objects in the end of the clamp core, or
insert anything in the core gap.

- To avoid damage to the product, protect it from
vibration or shock during transport and handling,
and be especially careful to avoid dropping. Do not
exert excessive pressure on the clamp sensor or
attempt to wedge the sensor into a tight spot for
measurement.

Attentions During Use
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A\ CAUTION

-Before using the product the first time, verify that it

operates normally to ensure that the no damage
occurred during storage or shipping. If you find any
damage, contact your dealer or HIOKI
representative.

- To avoid damage to the product, do not exceed the

maximum input current rating, which depends on
the frequency of the current being measured (see
Fig.4 of Chapter 3) Be careful about the evolution
of heat, when the input frequency is high.

- Do not use the product if the battery is exhausted

(when the 18] mark lights in the display area). Be
sure to replace the exhausted battery with a new
one.

- When replacing the battery, make sure that the

metal battery snap fitting is firmly connected. If the
metal fitting is loose, adjust it and recheck the
connection. If it isn't connected securely, the power
may not be turned on, and a power may be turned
off during the use.

- Adjustments and repairs should be made only by

technically qualified personnel.

- For the inside memory protection, make sure the

power is turned off before plugging in or unplugging
the AC adapter.

- This product is designed for indoor use, and

operates reliably from 0°C to 40°C.

- Do not store or use the product where it could be

exposed to direct sunlight, high temperature or
humidity, or condensation. Under such conditions,
the product may be damaged and insulation may
deteriorate so that it no longer meets specifications.

Attentions During Use
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|\ CAUTION

- Removable sleeves are attached to the metal pins at
the ends of the test leads.

To prevent a short circuit accident, be sure to use
the test leads with the sleeves attached when
performing measurements in the CAT Il
measurement category. In a CATII environment, if
the tips of the test leads do not reach the
measurement object, remove the rigid insulating
sleeve before measuring.

For details on measurement categories, see
“Measurement categories” (page vi) in the instruction
manual.

* When performing measurements with the sleeves
attached, be careful to avoid damaging the sleeves.
If the sleeves are inadvertently removed during
measurement, be especially careful in handling the
test leads to avoid electric shock.

- To prevent an electric shock accident, confirm that
the white or red portion (insulation layer) inside the
cable is not exposed. If a color inside the cable is
exposed, do not use the cable.

@ - Accurate measurement may be impossible in
locations subject to strong external magnetic fields,
such as transformers and high-current conductors, or
in locations subject to strong external electric fields,
such as radio transmission equipment.

- Gently wipe dirt from the surface of the unit with a
soft cloth moistened with a small amount of water
or mild detergent.

Do not try to clean the unit using cleaners
containing organic solvents such as benzine, alcohol,
acetone, ether, ketones, thinners, or gasoline. They
may cause discoloration or damage.

Attentions During Use
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+ When not in use for a long time, to prevent possible

corrosion caused by battery leakage, remove the
batteries before storage.

+Hall elements are used in the current detection
portion of the clamp on AC/DC HiTester. As there
are two types of drifts in the Hall elements, drift
depending on time and drift depending on the
surrounding temperature, take note when conducting
continuous measurements.

- The Hall elements lack uniformity, and it is
impossible to determine the amount of variation
which depends on time and the temperature. When
conducting continuous measurement or in an
environment where there are huge temperature
variations, it is recommended that the variation at
point 0 when nothing has been inputted should be
first noted. The variation at point 0 is the direct
current component.

This does not affect the AC mode.

- Due to the offset peculiar to elements from a hall
effect, the display may sometimes not show 0
immediately after it is turned on, but this is not a
malfunction. The count remaining has an
instrumental difference of 0 to a few tens A.

+ When using in DC or AC/DC mode, press the
key each time the power is turned
on to carry out auto zero adjustment.

When 0 is displayed after zero adjustment, the
measurement can be performed without the
interference of the count remaining immediately
after the power is turned on.

Attentions During Use



Chapter 1
Product Outline

1.1 Product Outline
The 3285 CLAMP ON AC/DC HIiTESTER makes it
possible to measure DC, AC or AC+DC current in
live power lines without tapping into or connecting
the lines. Using a one-chip microprocessor, the
tester provides many functions, including an
automatic zero adjust function that changes a
troublesome task into a one-touch operation. An AC
adapter connection terminal and an output terminal
are equipped so that you are able to measure by
connecting to other instruments such as recorders.

Chapter 1  Product Outline



1.2 Features
- A multi-function microcomputer

The built-in microcomputer offers various functions
in a compact form.

- Display of true rms values

The true rms value conversion circuit allows
accurate measurement of currents with distorted
waveforms.

- Measurement for AC/DC

The unit permits measurement of AC superimposed
on DC, as well as measurement of half- and full-
wave rectification.

- Peak measurement

Allows measurement of peak hold values for either
voltage or current. Transitional peak values can
also be measured.

- REC function

Displays the maximum and minimum measured
values.

- Output terminal

You can record current or frequency by connecting
a recorder or an oscilloscope to the built-in output
terminal.
Current (Record output: REC, Waveform output:
MON)
Frequency (Record output: REC)

- Dual-power source

The unit operates on either a battery power or an
AC power source.

Chapter 1

Product Outline



1.3 Parts and Functions
Top and Side View
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©JPOWER
- Used to turn power on/off
- To disable the auto power-off function, hold
and press , when you turn power on.
@7 key
- Switches current modes as follow.

|—> DCA — ACA — AC+DCA J

® [RANGE]

- Switches between auto and manual ranges in
measurements of current, voltage, or frequency.

- Switches manual ranges.

- Displays a cursor on the bar graph to show the
selected range.

- The current ranges are 200 A and 2000 A. The
voltage ranges are 30 V, 300 V and 600 V. The
frequency ranges are 10 Hz, 100 Hz and 1000 Hz.

@[HoLp]

- Used to suspend or inactivate the screen-updating
function.
- To disable the auto power-off function when

powering on, hold and press :
®

- Allows voltage output during current measurement or
frequency measurement in a current mode.
- The auto power-off function is inactivated.

REC > MON -  Light turned off J
(Record output) (Waveform output) power-off active)
(Auto power-off inactive)  (Auto power-off inactive) annunciator is on.

(Except for DC A)

- You can find how much the battery power remains

on the bar graph, when you press | OUTPUT | in a

current mode.

Chapter 1  Product Outline



® | SLOW/PEAK/Hz

- SLOW slows down screen updating (once per three
seconds).

- FAST speeds up screen updating (four times per
second). There isn't an annunciator '{FAST]".
Instead, the unit symbol blinks.

- PEAK measures peak values (Peak Hold).

- Hz measures frequency (in AC or AC+DC mode).

v

- Switches voltage modes as follows.

|—> DCV— ACV — AC+DCVJ

- Displays the maximum value (MAX), the minimum
value (MIN), or the average value (AVE) of the
maximum and minimum values for the recording
(REC) function.

- MAX displays the maximum measured value after
the REC function is activated.

- MIN displays the minimum measured value after the
REC function is activated.

- AVE displays the average value of the maximum
and minimum measured values after the REC
function is activated.

- The auto power-off function is disabled in the REC
function.
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(©JOADJI/RESET]

- Performs auto-zero-adjustment in DC A, AC+DC A
and DC V modes.

- Resets data when measuring peak values. Reset all
the data in a REC function.

- If zero is not indicated under no input in the AC A,
AC+DC A, AC V or AC+DC V modes, press

HOLD |, then press [(ASMINESISY) to perform a zero-

cancel correction.

Clamp sensor
- To measure current, open the top ends of the clamp
sensor by gripping the lever @. Then position the
conductor to be measured at the center of the clamp
sensor and firmly close the clamp sensor.

@ Lever
- Used to open and close the clamp sensor.

Chapter 1  Product Outline



@ Display (LCD)

[f[e]H»] [FINREC] rFTER EGE
AUTO SLOW RECmaxmiNave C°F

MMMUﬁ

hour

I|l|IIIIIIIIIIIIIIlllIIIIIIlIIIIlIIP

<

Direct Current (DC)
Alternating Current (AC)
Alternating Current and Direct Current
(AC+DC)
Auto-zero-adjustment or zero-cancel
correction function is active
Battery low warning
Data hold function
Waveform output (AC) is active
Recording output (DC) is active
Auto power off function
Auto-range
Counter update once every 3 seconds
Record function

Maximum value

Minimum value

Average value = (MAX + MIN) / 2
Frequency
Voltage
Wave peak value
True root mean square value
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A Current
hour 1 hour/segment (bar graph)
min 1 minute/segment (bar graph)
| 2 Input over (bar graph)
@ Output terminal
Connected to the optional 9094 OUTPUT CORD to
provide output during a current measurement or a
frequency measurement in a current mode.
AC adapter connection terminal
Connected to the optional 9445-02 or 9445-03 AC
ADAPTER to perform measurements for no battery
or a long term measurement.
@ Voltage measurement terminal (V and COM
terminals)
Connected to the L9207-10 TEST LEAD (red and
black, supplied with the unit) to measure voltage.
Slide knob
Slide up to use the voltage measurement terminal or
slide down to use the output terminal or AC adapter
connection terminal. Move until a click is heard.
@ Back case
To replace the battery, remove the two screws.
Hand strap
Attach to get a better grip on the unit.
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L9207-10 TEST LEAD

S T Y
R—

1 Protective barrier
Be careful to not touch the metal part of the test
lead beyond the safety barrier when contacting a
conductor for measurement.

2 Sleeve
Attach to the pins to prevent short circuit accidents.

/A CAUTION

- Be sure to use the test leads with the sleeves
attached when performing measurements in the
CAT Il measurement category. In a CAT Il
environment, if the tips of the test leads do not
reach the measurement object, remove the rigid
insulating sleeve before measuring.

- When performing measurements with the sleeves
attached, be careful to avoid damaging the sleeves.
If the sleeves are inadvertently removed during
measurement, be especially careful in handling the
test leads to avoid electric shock.

- The tips of the metal pins are sharp, so take care
not to injure yourself.

Bl Removing and attaching the sleeves.

Removing the  Gently hold the bottom of the sleeves and
sleeves pull the sleeves off.Safely store the
removed sleeves so as not to lose them.

Attaching the  Insert the metal pins of the test leads into
sleeves the holes of the sleeves, and firmly push
them all the way in.

Chapter 1  Product Outline
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1.4 Flowchart of Key Operations

1.4.1 Current Measurements Mode

ke
X key Ly oca » ACA » AC+DC A—]
RANGE key AUTg range AUTg range AUTO range
v v v
200.0 A range 200.0 A range 200.0 A range
v v v
ZOOOIA range ZOOOIA range 2000 A range
v v v
SLOW/PEAK/  siow SLOW SLOW
Hz key v
FAST FAST FAST
PEAK PEAK PEAK
v v
NORMAL Hz Hz
— v
NORMAL NORMAL
| _
v v
MAX/MIN key  max MAX MAX
v v v
MIN MIN MIN
AVE AVE AVE
v v
Instantaneous Instantaneous Instantaneous
valuei valuei value
v v v
OUTPUT key  oFF OFF OFF
MON REC REC
— v v
MON MON
[ERE— —
OADJ/RESET Auto-zero- Disabled Auto-zero-
adjustment adjustment
key
HOLD+0ADJ/ Disabled zero-cancel zero-cancel
RESET key correction correction
* Neither "FAST" or "NORMAL" annunciator is on
the display.

Chapter 1  Product Outline
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1.4.2 Voltage Measurements Mode

V ke
y Ly bev » ACV » AC+DC V—)
] ]
RANGE key AUTO range AUTO range AUTO range
v v v
30.00 V range 30.00 V range 30.00 V range
v v v
300.0 V range 300.0 V range 300.0 V range
v
600 V range 600 V range 600 V range
[ [ |
v | v | v |
SLOW/PEAK/  siow SLOW SLOW
Hz key v v
FAST FAST FAST
v v v
PEAK PEAK PEAK
v v
NORMAL Hz Hz
— v v
NORMAL NORMAL
[ [
]
MAX/MIN key  max MAX MAX
v
MIN MIN MIN
v v v
AVE AVE AVE
v v v
Instantaneous Instantaneous Instantaneous
value value value
[E— [E—
OUTPUT key Disabled Disabled Disabled
OADJ/RESET Auto-zero- Disabled Disabled
key adjustment
HOLD+0ADJ/ Disabled zero-cancel zero-cancel
RESET key correction correction

* Neither "FAST" or "NORMAL" annunciator is on
the display.

Chapter 1  Product Outline
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1.4.3 Frequency Measurements Mode
Current (AC A, AC+DC A) mode

Voltage (AC V, AC+DC V) mode

SLOW/PEAK/ |_> ]
Hz key SLOW -+ FAST- PEAK » Hz » NORMAL:
Current mode Voltage mode
RANGE key  AUTO range AUTO range
10.00+Hz range 10.00+Hz range
v \4
100.0 Hz range 100.0 Hz range
1000 Hz range 1000 Hz range
L L
MAX/MIN key MAX MAX
v v
MIN MIN
v v
AVE AVE
v v
Instantaneous Instantaneous
value value
[—
e
OUTPUT key  oFr Disabled
v
REC
[I—
OADJ/RESET Disabled Disabled

key

Chapter 1  Product Outline
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1.5 Modes

For voltage and current, three modes are provided:
DC (direct current,===), AC (alternating current,”~),
and AC+DC (alternating current and direct current,
) modes. Select a proper mode according to the
waveform shown below:

Chapter 1  Product Outline
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Input OUTPUT
Mode Wavgform Display (only for current mode)
REC MON
OAverage value
displayed (with
0 polarity)
(.D_(:) oavﬂv X Not measurable | Disabled Qvﬂv
M X Not measurable M
0
—— | X Not measurable
0 (zero displayed) o ov ov
AC
0 ORMS value
(~) \VAAV; o \ ZAV
M X Not measurable | |——— Avﬂvq_
0 0
F—— |ORMS value
o (without polarity) o
+
A(%E)C oﬂvﬁv ORMS value Avﬂv
g 0
0 0

Chapter 1

Product Outline
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Chapter 2
Measurement
Procedure

2.1 Preparations
1. Remove the rear cover and insert a battery. (Refer to
"Chapter 4 Battery Replacement".)

2. Press to turn the unit on. Verify that all
segments of the display light up briefly. Then the
model name is shown, and the bar graph indicates
the battery condition.

[

Lot Looitins . ...

iiiiliiiiniiiiiiiiniitiiiiiiip Fresh battery

[ .

Do Loorees Lot ... Batt ty 50%
niiitiitiniidiniiiie ' 1 atiery capactty 5

bbbl e Battery capacity 0 481

! Beep tone sounds 3 time:

3. The DC current measurement mode is activated.

[Low battery voltage detection function]
After the 18] mark lights and battery voltage drops
below a certain level, the power goes off
automatically. When this occurs, bAtt and Lo are
displayed.
When power goes off after display of these marks,
replace the exhausted battery with a new one.

Chapter 2 Measurement Procedure
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2.2 Current Measurement

- Accurate measurement may be impossible in
locations subject to strong external magnetic fields,
such as transformers and high-current conductors, or
in locations subject to strong external electric fields,
such as radio transmission equipment.

- Make sure that only one conductor is clamped in
the center of the clamp sensor. If you clamp single-
phase (2-wire) or three-phase (3-wire) lines together,
it will be impossible to measure.

NOTE

=4
O X

- The display may show a measured value bigger than
the actual value due to a magnet:c field interference.
The interference is less than 2 A during the
measurement.

2.2.1 Measuring DC Current (DC A)

1. Press to display =.

2. Switch between the auto range and the manual range as
necessary.

3. Please execute auto zero adjustment before measuring.
Press to make an auto-zero-adjustment
(without clamping the measured conductor inside the
clamp sensor) with the clamp sensor firmly closed. (see
2.5.1: Auto-zero-adjustment function).
annunciator lights to indicate that auto-zero-
adjustment is complete. (If you make an auto-zero-
adjustment in the auto range, two current ranges will be
adjusted in this mode.)

Chapter 2 Measurement Procedure
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When 0 is displayed after zero adjustment, the measurement
can be performed without the interference of the count
remaining immediately after the power is turned on.

4. Open the top ends of the clamp core, orient the current
direction indicator on the clamp in the current direction of
the measured conductor, and clamp the conductor so that
it passes through the center of the clamp core.

O\Measured conductor

Wrong

Current directionl

Current direction
indicator

000@\\\

- The DC A mode permits only DC current
measurements that does not include the AC
component (see 1.5: Modes).

-+ The 200 A range will display up to 250 A, however,
only the range from 10 A to 200 A can be displayed
with guaranteed accuracy.

- At any range, gross errors may occur at 1% or
below of the range, whose accuracy is not
guaranteed, as a result of internal corrective
calculations.

- The value may sometimes not show 0 when the
power is switched on, but this is not an instrument
fault. Please execute auto zero adjustment before
measuring.

2.2.2 Measuring AC Current (AC A)
1. Press [X | to display ~.

2. Switch between the auto range and the manual range as
necessary.

3. Open the top ends of the clamp core and clamp the
measured conductor so that it passes through the center of
the clamp core.

Chapter 2 Measurement Procedure
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NOTE

- Just after suspension of input, or when modes are
switched under no input, the counter would not
become zero for about 10 seconds. This is normal
and simply reflects the workings of the internal
circuit. But you can measure with guaranteed
accuracy before the counter becomes zero.

- Depending on ambient temperatures, the counter
would not become zero under no input. If this
happens, perform a zero-cancel correction (2.5.2:
Zero-cancel correction function).

- During a f.s. input, the measurement response speed
is about 250 ms during rise (0% to 90%) and about
500 ms (100% to 10%) during fall (2.2.5, Figs. 1
and 2).

+ The AC A mode does not allow measurement of DC
waveforms, full-wave rectification waveforms, half-
wave rectification waveforms, or DC+AC
waveforms (See 1.5: Modes).

- The 200 A range will display up to 250 A, however,
only the range from 10 A to 200 A can be displayed
with guaranteed accuracy.

-+ At any range, gross errors may occur at 1% or
below of the range ,whose accuracy is not
guaranteed, as a result of internal corrective
calculations.

2.2.3 Measuring AC/DC Current (AC+DC A)

1. Press to display =C.

2. Switch between the auto range and the manual range as
necessary.

3. Please execute auto zero adjustment before measuring.
Press to make an auto-zero-adjustment
(without clamping the measured conductor inside the
clamp sensor) with the clamp sensor firmly closed. (see
2.5.1: Auto-zero-adjustment function).
annunciator lights to indicate that auto-zero-
adjustment is complete. (If you make an auto-zero-
adjustment in the auto range, two current ranges will be
adjusted in this mode.)

Chapter 2 Measurement Procedure
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When 0 is displayed after zero adjustment, the measurement
can be performed without the interference of the count
remaining immediately after the power is turned on.

5. Open the top ends of the clamp core and clamp the
measured conductor so that it passes through the center of
the clamp core.

NOTE

- Just after suspension of input, or when modes are
switched under no input, the counter would not
become zero for about 10 seconds. This is normal
and simply reflects the workings of the internal
circuit. But you can measure with guaranteed
accuracy before the counter becomes zero.

- Depending on ambient temperatures, the counter
would not become zero under no input. If this
happens, preform a zero-cancel correction (2.5.2:
Zero-cancel correction function).

- The polarity of the input is not displayed, even if
DC current is measured in this mode. If the clamp
sensor is reoriented, the measured values may
change, but the values are within the guaranteed
accuracy. (In case that you would like to measure a
DC current which doesn't have AC components, you
should make the measurement in DC A mode.)

- During a f.s. input, the measurement response speed is
about 250 ms during rise (0% to 90%) and about 500
ms (100% to 10%) during fall (2.2.5, Figs. 1 and 2).

- The 200 A range will display up to 250 A, however,
only the range from 10 A to 200 A can be displayed
with guaranteed accuracy.

- At any range, gross errors may occur at 1% or
below of the range,whose accuracy is not guaranteed
as a result of internal corrective calculations.

- When displaying the current measured value during
a frequency output, the auto-zero-adjustment is
unavailable for the current measurement.

- The value may sometimes not show 0 when the
power is switched on, but this is not an instrument
fault. Please execute auto zero adjustment before
measuring.

Chapter 2 Measurement Procedure
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2.2.4 Peak Hold Measurement
1. Press and select a measurement mode for the
measured circuit.
2. In DC A and AC+DC A modes, make an auto-zero-
adjustment by :
3. Set to PEAK. The measurement mode is switched

by | SLOW/PEAK/Hz | as follows.

|—> SLOW —> FAST—— PEAK— Hz—> NORMALJ
(The unit (Except
symbol blinks.) DC)

4. Switch between the auto and the manual range as
necessary. (If you are unable to estimate the peak
current value, start at the 2000A range.)

5. Before the measurement, press (AYRJII=I=q) to reset
the residual data.

6. Open the top ends of the clamp core and clamp the
measured conductor so that it passes through the
center of the clamp core.

- The polarity of the input is not displayed during
peak measurements. The measured values may
change if the clamp sensor is reoriented, but the
values are within the guaranteed accuracy.

-You can capture from pulses with a width of about
more than 1ms.

- Even after clamping, press to reset the
data as necessary.

- In case that the counter doesn't become zero under
no input in peak measurement mode, even though
you pressed to reset the peak data, the
clamp sensor may be magnetized. Quit the peak

measurement mode, and perform the auto-zero
adjustment by . Then make the

settings again. (A few counts would remain,even if
you push WLASNIXSSSY )

Chapter 2 Measurement Procedure
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+ The hold value does not change, unless a larger
value is measured, but be careful to avoid accidental
loss of data resulting from the auto power-off
function. (See 2.9: Auto power-off function.)

- Use the REC function to make measurements longer
than the auto power OFF time.

- You cannot output peak values. When pressing
during peak measurement, the present
measured value is outputted.

- To check transitional peak value, press| MAX/MIN

to shift to the Instantaneous value (no annunciator).

|—> MAX — MIN —» AVE ——pInstantaneous value J
(no annunciator)

2.2.5 Output Function
An output of AC/DC 1 V is produced for 2000-
count on the full scale of each current range.
Select either (record output) or w
(waveform output).
(In DC A mode, only is available. See 1.5:
Modes)

1. Press| RANGE | to set the current range.

2. Press [oUTPUT] . [REC] or [JI8]N] annunciator lights
and activates the output function, automatically
disabling the auto power-off function.
annunciator is turned off.)

3.| OUTPUT | switches the output modes.

|_> REC (Record output) 4 MON (Waveform output) - Light turned off J
(Auto power-off inactive) (Auto power-off inactive) (Auto power-off active)

4. Set a range based on the unit's measurement range
and other instruments, such as recorders. A
conversion table for ranges is provided below.

Range /DIV |10 mV |20 mV |50 mV{0.1 V[0.2 V[0.5 V| 1V

2000A range 20 A 40 A ] 100 A ] 200 A | 400 A [1000 A ) 2000 A
200 A range 2 A 4 A 10 A 20 A 40 A | 100 A | 200 A

The figures are current values per DIV of a measuring instrument, such as a
recorder.
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To avoid damage to the unit, do not short the
output terminal and do not input voltage to the
output terminal.

A\ WARNING I

NOTE )

Before using the output function, be sure to Eress

, confirming that either or

annunciator is on. Output is made even when both
annunciators are off, but the power will be
automatically off in approximately 10 minutes, since
the auto power-off function is activated. In addition,
when the mark is unlit in the DCA mode,
even a minus current value will be inputted in the

plus side so pay special attention to such cases.
- If|OUTPUT | is pressed in an auto range (AUTO),

the current range is set as the key is pressed.
(AUTO annunciator is turned off.)

- Errors may occur or output values unless an auto-

zero-adjustment is done in DC A mode.

- The zero-cancel function does not affect output.

Thus, voltage would be generated because of an
ambient temperature, even if there is no input.

. outputs are analog outputs. The output

response time during a f.s. input differs between rise
(0% to 90%, about 250 ms) and fall (100% to 10%,
about 500 ms). (Figs 2 and 3) As the measured
value is small to the range response time becomes
long.

- Changes of counter updating rate, peak

measurement, frequency measurement, recording,
and data holding are possible when generating
current measurement output. (But output will be
changed during mode shift, range shift, shift to
voltage measurement mode, or auto-zero-
adjustment.)

Chapter 2

Measurement Procedure
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- Use the optional 9094 OUTPUT CORD to connect
the unit to a recorder.

- For recorders, use over 1 MQ input impedance.
Low impedances will affect indicated values.

- Even if you press while recording frequency
measurements, output is still for the frequency. To
obtain a current output, press to disable
the frequency output, then make new settings.

- For a long term measurement, use the optional
9445-02 or 9445-03 AC ADAPTER.

- When the AC adapter is used and there is a large
amount of noise in the power line, the display may
show several counts or noise may be present in the
output. In such a case, connect the ground terminal
of the level recorder or the L side of the input to
ground.

GAIN [dB]
2 rr

L B M

AGTDC A HON)

AC A (MON)

-16 - 4
,]8:;_ .

AU SO B L I T ST WY SO S S

.3 L. MRS W S—
100m 1 10 100 1k 10k 100k
FREQUENCY [Hz]

Fig. 1 Frequency Characteristics of Current Output
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Input wave Output wave
EE iy
e 200 A l\
[ 100 A ‘ |
o=l oo f
m /|

i e e
l&

? 250 ms
Fig. 2 Waveform of Output Response (Rise)

Input wave Output wave

500 ms &

Fig. 3 Waveform of Output Response (Fall)
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2.3 Voltage Measurement

2.3.1 Measuring DC Voltage (DC V)

1. Press to display =.

2. Slide the slide cover up using the slide knob. Next,
insert the red test lead to V and the black test lead
to COM of the voltage measurement terminal.

3. Switch between the auto range and the manual range
as necessary.

4. If the counter does not show zero, switch to the range
you will use (manual range), and press [JA\BRJ/RI=S]=
to ierform an auto-zero adjustment.

annunciator lights to indicate that auto-zero-
adjustment is complete.

5. Attach or remove the rigid insulating sleeve as
required by the measurement category.

6. Carefully contact the test leads to a circuit.

- Be sure to use the test leads with the sleeves
attached when performing measurements in the CAT
Il measurement category. In a CAT Il environment,
if the tips of the test leads do not reach the
measurement object, remove the rigid insulating
sleeve before measuring.

- You can perform the auto-zero-adjustment up to 4%
of the range.

- When you switch ranges after auto-zero adjustment,
deviation of the adjustment value will prevent
accurate measurement. Always perform the auto-zero
adjustment after switching ranges. (Do not perform
auto-zero adjustment when using the auto range.)

-+ A lit — annunciator indicates that potential is
higher at the black test lead than at the red test lead.

- The DC V mode permits only DC voltage
measurements that does not include the AC
component (see 1.5: Modes).

Chapter 2 Measurement Procedure
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NOTE

- Every range will display up to 125% of the range,
however, only the range from 10% to 100% can be
displayed with guaranteed accuracy.

+ At any range, gross errors may occur at 1% or below
of the range, whose accuracy is not guaranteed, as a
result of internal corrective calculations.

2.3.2 Measuring AC Voltage (AC V)

1
2

3

4

5.

. Press [X | to display ~.

. Slide the slide cover up using the slide knob. Next,
insert the red test lead to V and the black test lead
to COM of the voltage measurement terminal.

. Switch between the auto range and the manual range
as necessary.

. Attach or remove the rigid insulating sleeve as

required by the measurement category.

Carefully contact the test leads to a circuit.

- Be sure to use the test leads with the sleeves
attached when performing measurements in the CAT
Il measurement category. In a CAT Il environment,
if the tips of the test leads do not reach the
measurement object, remove the rigid insulating
sleeve before measuring.

- Just after suspension of input, or when modes are

switched under no input, the counter would not
become zero for about 10 seconds. This is normal
and simply reflects the workings of the internal
circuit. But you can measure with guaranteed
accuracy before the counter becomes zero.

- Depending on ambient temperatures, the counter

would not become zero under no input,if this
happens, pressand then press
to perform a zero-cancel correction. (2.5.2: Zero-
cancel correction function)

- During a f.s. input, the measurement response speed

is about 250 ms during rise (0% to 90%) and about
500 ms (100% to 10%) during fall (2.2.5, Figs. 1
and 2).
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+ The AC V mode does not allow measurement of DC
waveforms, full-wave rectification waveforms, half-
wave rectification waveforms, or DC+AC
waveforms (See 1.5: Modes).

- Every range will display up to 125% of the range,
however, only the range from 10% to 100% can be
displayed with guaranteed accuracy.

-+ At any range, gross errors may occur at 1% or
below of the range, whose accuracy is not
guaranteed, as a result of internal corrective
calculations.

2.3.3 Measuring AC/DC Voltage (AC+DC V)

1. Press | X | to display .

2. Slide the slide cover up using the slide knob. Next,
insert the red test lead to V and the black test lead
to COM of the voltage measurement terminal.

3. Switch between the auto range and the manual range
as necessary.

4. If the counter does not show zero even after display
stabilizes, switch to the range you will use (a manual
range), press and then press to
perform a zero-cancel correction. (2.5.2: Zero-cancel
correction function)

5. Attach or remove the rigid insulating sleeve as
required by the measurement category.

6. Carefully contact the test leads to a circuit.

- Be sure to use the test leads with the sleeves
attached when performing measurements in the CAT
Il measurement category. In a CAT Il environment,
if the tips of the test leads do not reach the
measurement object, remove the rigid insulating
sleeve before measuring.
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NOTE

- When you switch ranges after zero-cancel
correction, deviation of the correction value will
prevent accurate measurement. (Do not perform a
zero-cancel correction when using the auto range.)
If you accidentally perform zero-cancel correction while
using the auto range, repeat zero-cancel correction after
turning the power off once and then on again.

- Just after suspension of input, or when modes are
switched under no input, the counter would not
become zero for about 10 seconds. This is normal
and simply reflects the workings of the internal
circuit. But you can measure with guaranteed
accuracy before the counter becomes zero.

- The polarity of the input is not displayed, even if DC
voltage is measured in this mode. If the connections
of test leads are moved, the measured values may
change, but the values are within the guaranteed
accuracy. (In case that you would like to measure
DC voltage which doesn't have AC components, you
should make the measurement in DC V mode.)

- During a f.s. input, the measurement response speed
is about 250 ms during rise (0% to 90%) and about
500 ms (100% to 10%) during fall (2.2.5, Figs. 1
and 2).

- Every range will display up to 125% of the range,
however, only the range from 10% to 100% can be
displayed with guaranteed accuracy.

- At any range, gross errors may occur at 1% or below
of the range, whose accuracy is not guaranteed, as a
result of internal corrective calculations.

1. Press

and select a measurement mode for the

2.3.4 Peak }@d Measurement

measured circuit.

2. Slide the slide cover up using the slide knob. Next,

insert the red test lead to V and the black test lead
to COM of the voltage measurement terminal.
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3.

Set to PEAK he measurement mode is switched
by | SLOW/PEAK/Hz | as follow.

|—> SLOW — FAST— PEAK—Hz — NORMALJ

4.

5.

6.
7.

NOTE )

(The unit (Except
symbol blinks.) DC)

Switch between the auto and the manual range as
necessary. (If you are unable to estimate the peak
voltage value, start at the 600 V range.)
Attach or remove the rigid insulating sleeve as
required by the measurement category.
Carefully contact the test leads to a circuit.
Before the measurement, press WABMINSSSYY to reset
the residual data.
Be sure to use the test leads with the sleeves
attached when performing measurements in the CAT
11l measurement category. In a CAT Il environment,
if the tips of the test leads do not reach the
measurement object, remove the rigid insulating
sleeve before measuring.

- The polarity of the input is not displayed during

peak measurements. If the connections of test leads
are moved, the measured values may change, but the
values are within the guaranteed accuracy.

- You can capture from pulses with a width of about

more than 1ms.

- To check transitional peak value, press | MAX/MIN

to shift to the Instantaneous value (no annunciator).

- In peak measurement mode, zero-adjustment is

disabled.

|—>MAX — MIN —» AVE——Instantaneous value J

(no annunciator)
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2.4 Frequency Measurement

2.4.1 Frequency Measurement in Current Mode

1. Press and select AC or AC+DC, depending on
the circuit to be measured.

2. If the current range of the measured circuit is
known, set the current range to the manual range.

3.| SLOW/PEAK/Hz | switches the annunciators as
follows. Select Hz by pressing the key. (The unit
symbol A blinks, and a current value is displayed on
the bar graph.)

|->SLOW—> FAST—» PEAK— Hz— RMSJ
(The unit
symbol blinks.)

4. Switch the auto range and the manual range as
necessary.

5. Open the top ends of the clamp core and clamp the
measured conductor so that it passes through the
center of the clamp core.

- At the 100 Hz and 1000 Hz ranges, ---- appears on
the counter when the frequency is lower than 10 Hz.

- ---- appears on the counter, if the frequency is lower
than 1 Hz.

- O. L. appears on the counter, if the frequency is
higher than 1 kHz.

- If an input value is significantly lower than the
range, an accurate measurement may not be
achieved, resulting in ----, O. L. or display
fluctuations.

- The 10 Hz range or 100 Hz range will display up to
125% of each range, however, only the range from
10% to 100% can be displayed with guaranteed

- [ MAX/MIN] does not affect output values.
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- The frequencies, whose waveforms are special such
as inverters, would not be measurable, when the
carrier frequencies are lower than several kHz.

- Full-wave rectification indicates twice the actual
value, due to an AC coupling in the internal circuit.

- It would take time to stabilize the counter,
depending on the frequency range or the input
frequency.

NOTE

2.4.2 Frequency Measurement in Voltage Mode

1. Press @ and select AC or AC+DC, depending on
the circuit to be measured.

2. If the voltage range of the measured circuit is
known, set the voltage range to the manual range.

3. Slide the slide cover up using the slide knob. Next,
insert the red test lead to V and the black test lead
to COM of the voltage measurement terminal.

4.| SLOW/PEAK/Hz | switches the annunciators as
follows. Select Hz by pressing the key. (The unit
symbol V blinks, and a voltage value is displayed
on the bar graph.)

|—> SLOW —»FAST— PEAK—— Hz—» NORMALJ
(The unit
symbol blinks.)

5. Switch between the auto range and the manual range
as necessary.

6. Attach or remove the rigid insulating sleeve as
required by the measurement category.

7. Carefully contact the test leads to a circuit.

- Be sure to use the test leads with the sleeves

attached when performing measurements in the CAT
Il measurement category. In a CAT Il
environment, if the tips of the test leads do not

reach the measurement object, remove the rigid
insulating sleeve before measuring.
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NOTE

- At the 100 Hz and 1000 Hz ranges, ---- appears on
the counter when the frequency is lower than 10 Hz.

- ---- appears on the counter, if the frequency is lower
than 1 Hz.

- O. L. appears on the counter, if the frequency is
higher than 1 kHz.

- If an input value is significantly lower than the
range, on accurate measurement may not be
achieved, resulting in ----, O. L. or display
fluctuations.

- The 10 Hz range or 100 Hz range will display up to
125% of each range, however, only the range from
10% to 100% can be displayed with guaranteed
accuracy.

- The frequencies, whose waveforms are special such
as inverters, would not be measurable, when the
carrier frequencies are lower than several kHz.

+ Full-wave rectification indicates twice the actual
value, due to an AC coupling in the internal circuit.

- It would take time to stabilize the counter,
depending on the frequency range or the input
frequency.

2.4.3 Output Function For Frequency

1.

2.

Frequency measurement output is available only in
current modes.

An output of DC 1 V is produced for 1000-count on
the full scale of the frequency range. An output is
produced twice per second, the same as display
refreshing. (The output waveform will be in step
form for a large frequency change, due to D/A
outputs.)

To make settings, refer to the frequency
measurement procedure in a current mode.

Press| OUTPUT] . |REC] annunciator lights and
activates the output function.
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3. The auto power-off function is automatically
disabled. annunciator is tuned off.)

4. Set a range based on the unit's measurement range
and other instruments, such as recorders.

Range/DIV 10mV|20 mV|{50 mV|0.1 V|0.2V|0.5V] TV

1000 Hz range 10 Hz | 20 Hz | 50 Hz | 100 Hz [ 200 Hz | 500 Hz | 1000 Hz
100 Hz range 1 Hz 2 Hz 5 Hz 10 Hz | 20 Hz | 50 Hz | 100 Hz
10 Hz range 0.1 Hz[0.2 Hz[0.5 Hz| | Hz 2 Hz 5 Hz 10 Hz

X The figures are frequency values per DIV of a measuring instrument,
such as a recorder.

- Before using the output function, be sure to press
rming that annunciator is
on. When | REC | annunciator is off, the output is
for current measured values.

- No auto-zero-adjustment is available in AC +DC A
mode.

. If is pressed in the auto range (AUTO),

the frequency range is set as the key is pressed.
(AUTO annunciator is turned off.)

- If you press , the frequency output is also
held.

- The display "----" corresponds to 0 V output and the
display "O.L." corresponds to 1.36 V output
respectively.

- To connect a recorder, use the optional 9094
OUTPUT CORD.

- For recorders, use over 1 M Q input impedance.

- Current measurements will continue to be recorded
when you shift to the frequency measurement mode
during current measurement recording. To obtain
frequency measurements, press to disable
the current measurement mode, then make the new
settings.

- For a long term measurement, use the optional
9445-02 or 9445-03 AC ADAPTER.

- When the AC adapter is used and there is a large
amount of noise in the power line, the display may
show several counts or noise may be present in the

output. In such a case, connect the ground terminal of
the level recorder or the L side of the input to ground.
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2.5 Auto-Zero-Adjustment/
Zero-Cancel Correction Function

2.5.1 Auto-Zero-Adjustment Function

NOTE )

The auto-zero-adjustment function is used to adjust
offsets in the internal circuit automatically that
result from temperature characteristics or clamp
sensor magnetization. The clamp core is
magnetized during a large DC current measurement,
or when a powerful magnet is placed close to the
clamp core.

. Wait until the counter is stable under no input.

Then, press : annunciator lights.
You can perform the auto-zero-adjustment, if the
counter displays within =45 A in a current mode.

+ When there is an input or the counter decreases, the

measurement accuracy will be spoiled by pressing
OADJ/RESET as well as the accurate auto-zero-
adjustment. If inaccurate auto-zero-adjustment is
performed, perform the correct procedure again.

- It would take approximately 20 seconds to stabilize

the counter in AC+DC A mode.

- Use the zero-cancel correction function if the

counter fails to revert to zero after correct auto-zero-
adjustment in AC+DC A mode.

- If you press (LYSMIRES=) again during the auto-

zero-adjustment in the internal circuit, the auto-zero-
adjustment is canceled.

-Do not perform auto-zero adjustment when using

auto range in the DC V mode. Always switch to the
range you will use (a manual range) before
performing the adjustment.

Chapter 2
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2.5.2 Zero-Cancel Correction Function

NOTE )

Use the zero-cancel correction function when the
counter fails to become zero under no input in AC
A, AC+DC A, AC V, or AC+DC V mode.

. Press[HOLD | to display [Jle}8] annunciator.
BN 0ADI/RESETH annunciator blinks.

Do not perform a zero-cancel correction when using
the auto range. Always switch to the range you will
use (a manual range) before performing the
adjustment.

- When there is an input or the counter decreases, the

measured values will be evaluated lower by pressing

OAJD/RESET]R

- If the counter is zero, the zero-cancel correction

function does not work.

- In AC+DC A mode, the zero-cancel correction

function does not work, unless auto-zero-adjustment
is complete.

- The zero-cancel correction function works only on

the counter. It will not calibrate output values.

2.6 Data Hold Function HOLD

This function freezes the counter at any desired
point for easy reading.

. Press |HOLD | . [g[e]®® annunciator lights on the

display and the digital display value and bar graph
display are maintained.

The data hold function is available for all
measurements.

To cancel the data hold function, press again.
If you press during the data hold function,

the bar graph display the present range.
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2.7 Alteration of Counter Updates
The counter is updated twice per second when
powering on. The counter update may be altered
according to measurement conditions.
changes an annunciator as

follows:

I—» SLOW —» FAST—> PEAK——Hz —» NORMALJ
(The unit (Except DC)
annunciator blinks.)

2.7.1 SLOW mode
If the counter fluctuates rapidly and is hard to read,

you can select a slower update rate (once every 3

seconds) by pressing | SLOW/PEAK/Hz | .

2.7.2 FAST mode

- For current measurements and voltage measurements, the
counter is updated four times per second in FAST mode.
You can measure abrupt changes such as starting currents.

- The unit symbol A or V blinks.

- To facilitate reading when measuring a starting
current, use the record (REC) function to hold the
maximum value (MAX).

2.8 Recording Function REC
Use the recording function to hold the maximum
and minimum measured values and
maximum/minimum averages.

1. Measurement indicated value

Pressing the key during measurements of
current or voltage activates the recording function.
REC flashes and the product saves the maximum
value (MAX), minimum value (MIN), and average
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value (AVE) in internal memory from the instant
you press the | MAX/MIN | key. Pressing the
MAX/MIN | key with the recording function activated
switches the display as shown below. If MAX,
MIN, or AVE is not displayed, an instantaneous
value is assumed.

|—> MAX—MIN—AVE—Instantaneous value J
(no annunciator)

Data (MAX, MIN, AVE) remains displayed while
the display is switched. If maximum or minimum
data is updated in the meantime, however, the data
values will change.
With the recording function activated, the auto
power-off function remains disabled. (APS off.)
The average value (AVE) displayed is calculated by:
Average Value = [(Maximum value + Minimum
Value)/2].
If the recording function is activated and
Instantaneous value (no annunciator) selected after
you activate PEAK mode with the
key, you can see the fluctuation of the peak.

. Display of Elapsed Time
When you press the key to activate the
recording function, the bar graph segments flash and
the elapsed time appears.
When "min" is shown in the right-hand corner of
the bar graph, each segment of the bar graph
corresponds to one minute. Every time one minute
elapses, one segment of the flashing bar graph goes
on. When all segments on the bar graph go on, the
elapsed time is 30 minutes.
When the elapsed time exceeds 30 minutes, one
segment of the flashing bar graph goes off every
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time one minute elapses.

When the segments left of a flashing segment
remain on: the number of "on" segments represents
the elapsed time (0 ~ 29).

The illustration below shows when 20 minutes have

elapsed:
0 1 2 3
.................... l....‘....l min
IIIIIIIlIIIIIIIIIIIIEi

When the segments right of a flashing segment
remain on: the number of "off" segments (+30)
represents the elapsed time (30 ~ 59).

The illustration below shows when 50 minutes have

elapsed:
0 1 2 3
............ I min

ll'li

1IIIIIIII

When digital display switches the average value
(AVE) to a instantaneous value when you press the
key, the right corner of the bar graph
indicates hours. In this mode, each segment of the
bar graph corresponds to one hour. The way to read
the bar graph here is similar to reading it in
minutes. When all bar graph segments remain on,
the elapsed time is 29 hours.

The illustration below shows when one hour, 40
minutes have elapsed.

2
IIIlIIIIIIIlIIII
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3.

-

Deactivation of Recording Function

Pressing the key deactivates the recording
function. [g[e]®® goes on, stops flashing and
goes on, and the elapsed time stops incrementing.
While the recording function is being deactivated,
data is not updated, even if the clamp sensor is
disconnected from the conductor.

Pressing the | HOLD | key again cancels [gle]®»

display and activates the recording function again,

with flashing again.

. Resetting of Recording Function

Push | 0OADJ/RESET | key, in the case that data is

reset during the recording function action.

. Cancellation of Recording Function

To cancel the recording function, press the related
function key (A or V) for the measurement in progress.
Once the recording function is canceled, the auto
power-off function becomes effective. goes on.)

For a long term measurement, use the optional
9445-02 or 9445-03 AC ADAPTER, or check how
much the battery power remains by pressing

.

- When starting the recording function (REC) in an

auto range, the range is set as the range of when
that pushed | MAX/MIN | key.
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NOTE

When you need minimum value and average value
data, make sure to activate the recording function
during measurement. If the function is activated
when there is no input, the minimum value will
remain zero. Also, when deactivating the recording
function, press the key to terminate
measurement once the minimum value and average
value data have been read. If you disconnect the
clamp or test lead from the circuit under
measurement without deactivating the recording
function beforehand, the minimum value will be
zero.

- When the unit is turned off, accumulated data are

lost.

2.9 Auto Power-Off Function [\&S
- When the annunciator is displayed, the auto

power-off function is active.

- If no key is pressed for about 10 minutes, the unit

turns itself off automatically.

- Immediately before turning off automatically,

annunciator blinks and a beep tone is heard for
about 30 seconds.

- By pressing any key except , you will

extend the powered state for another 10 minutes.

Procedure for disabling the auto power-off
function.

+ Press [ol=X with holding down | HOLD |, when

you turn power on.

- Use the recording function (REC) by pressing

:

- Press| OUTPUT | in a current mode.
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2.10 Battery Low Warning B

- When this indication appears, the battery is depleted.
During which time accuracy cannot be guaranteed.
Replace the battery as soon as possible.

- To check remaining battery life, check the bar graph,
when powering on or by pressing | OUTPUT |. The
bar graph provides a rough approximation of
remaining battery life. Be careful for the battery life
especially before using an output function for a long
term or when using the REC function.

- Batteries tend to increase in voltage somewhat when
left unused for a long period. Even if the battery
warning annunciator becomes temporarily off after
the period, replace the battery as soon as possible.

If the battery is not replaced at this point in time,
the annunciator may not light up immediately on the
next occasion. Replace a new battery before it ruins
a measurement or causes some other inconvenience.
(See Chapter 4: Battery replacement)

2.11 Beep Tone
To disable the beep tone, hold when

turning the unit on by pressing [fOWVSY

Chapter 2 Measurement Procedure



42

Chapter 2 Measurement Procedure



43

Chapter 3

Specifications

3.1 Measurement Specifications

Temperature and humidity
for guaranteed accuracy

Guaranteed accuracy period

23'C*E5C (73°F £9°F),
80% RH or less (no condensation),
Battery warning indicator {2 is off.

1 year, or opening and closing of

the Clamp Sensor 10,000 times,
whichever comes first

3.1.1 Current Measurement Specifications
O Current display accuracy

@ DC current A (mean value)

Range )
(Accuracy Range) Resolution DC
200A (£10. 0~ =%200. 0A) 0.1A +1. 3%rdg. & 3dgt.
2000A (100~ 20004) 1A +1. 3%rdg. *3dgt.

@ AC current Arms (true rms)

Range

(Accuracy Range) Resolution 45~66Hz 10“-’45, 66~ 1kHz
2004 (10.0~200.04)]| 0.1A [ 1. 3%rdg. =3dgt. | 2. 0%rdg. £5dgt.
(100~1800A) +1.3%rdg. +3dgt. | £2. 0%rdg. & 5dgt.
P00 (1800~20004) 1A +2. 3%rdg. & 3dgt.
@ AC+DC current Arms (true rms)
Range )
(Accuracy Range) Resolution DC, 45~66Hz 10 45, 66~ 1kHz
200A(10.0~200. 04)]| 0.1A [#1.3%rdg. =13dgt. | 2. 0%rdg. *7dgt.
oo (100~1800A) n +1. $%rdg. =13dgt. | =2. 0%rdg. +7dgt.
(1800~20004) +2. %rdg. & 13dgt.
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O Output accuracy
@ DC current A (mean value)

Range
(Accuracy Range) MON DC
200A(£10. 0~=200. 04) || 1V/f.s. | =*1.3%rdg. = 5mV
2000A (100~ 20004) || 1V/f.s. | =1.3%rdg. = 5mV
@ AC current Arms (true rms)
MON
Range - - -
(Accuracy Range) MON 45~66Hz 10~45, 66~ 1kHz
200A (10. 0~200. 0A) +1.3%rdg. =5nV | 2. 0%rdg. ==5mV
boooal (100~18008) JIACIV/£. 5. | +1.3%rdg. £5nV | +2. Okrdg *5uV
(1800~20004) +2, 3%rdg. &5V
frequency bandwidth:0.5~15kHz (+3dB)
REC
Range - ~ -
(Accuracy Range) REC 45~66Hz 10~45, 66~ 1kHz
2004 (10. 0~200. 0A) +1.3%rdg. =10mV | 2. 0%rdg. == 10mV
booou (100~18004) [|DC1V/£. 5. | %1, 3%rdg. £10mV | *2. 0%rdg. & 10mV
(1800~20004) +2. 3%rdg. = 10mV

Output response (during a f.s. input):

Rise response time (0% to 90%) 250 ms or less
Fall response time (100% to 10%) 500 ms or less

@ AC+DC current Arms (true rms)
MON

(AccurRaaC”ygeRan go| MON DC, 45~66Hz | 10~45, 66~ 1kHz

200A (10. 0~200. 0A) +1. 3%rdg. =5mV +2. 0%rdg. =5mV

boooa (100~18004) || 1V/£. s. +1.3%rdg. =5mV +2. 0%rdg. =5mV
(1800~2000A) + 2. 3%rdg. +=5mV

frequency bandwidth:DC~15kHz (+3dB)
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REC

(AccurRaac”ygeRange) REC DG, 45~66Hz | 10~45, 66~ 1kHz

200A (10. 0~200. 0A) 1, 3%rdg. =10mV | %=2.0%rdg. = 10mV

b0ooA (100~20004) |IDC1V/f. s. | *=1.3%rdg. =10mV | =2.0%rdg. = 10mV
(1800~ 2000A) +2. 3%rdg. =10mV

Output response (during a f.s. input):
Rise response time (0% to 90%) 250 ms or less
Fall response time (100% to 10%) 500 ms or less

O Peak measurement accuracy (Peak hold function)

During continuous input of sine waves
@ DC current A peak (wave peak value)

Range )
(Accuracyg Range) Resolution DC
200A (10~5004) + 1. 3%rdg. = T7dgt.
boooa (100~23004) 1A *1. 3%rdg. =7dgt.
(2300~2840A) 6. 0%rdg. =7dgt.

@ AC current A peak (wave peak value)

(AccurRaac”ygeRan go|[Resorution 45~ 66Hz 10~45, 66~ 1kHz

200A (10~500A) *+1.3%rdg. =7dgt. | =2. 0%rdg. *=7dgt.

boooa (100~23004) 1A *+1.3%rdg. =7dgt. | =2, 0%rdg. =7dgt.
(2300~ 28404) £ 6. 0%rdg. = 7dgt.

@ AC+DC current A peak (wave peak value)

Range

(Accuracy Range)|[feseiution DC, 45~66Hz | 10~45, 66~ 1kHz

2004 (10~5004) +1. 3%rdg. +7dgt. | +2. 0%rdg. +7dgt.

0004|100 ~-23004) 1A *1. 3%rdg. +7dgt. | +2. 0%rdg. +7dgt.
(2300~28404) 6. 0%rdg. *7dgt.
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O Frequency measurement Hz

Display accuracy
Range
(Accuracy Range)
10Hz (1. 00~10. 00Hz) 0.01Hz | =£0.3%rdg. = 1dgt.
100Hz (10. 0~100. OHz) 0. 1Hz +0. 3%rdg. = 1dgt.

Resolution

1000Hz (100~ 1000Hz) 1Hz 1. 0%rdg. = 1dgt.
Output accuracy
Range REC

(Accuracy Range)
10Hz (1. 00~10. 00H7) |[DC1V/f.s. | =*1.3%rdg. *3mV
100Hz (10, 0~100. 0H2) |[DC1V/£. s. | +1.3%rdg. +3mV
L000Hz (100~1000Hz) |[DC1V/f. s. | 2. 0%rdg. *3mV

Output response: 4 seconds or less at 1000Hz and 100Hz
ranges, 6 seconds or less at 10Hz range
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Current Specifications

Maximum permissible 2000 Arms continuous, 2840 Amax.

current See Fig.4

Effect of conductor within £0.7% (in any direction from
position sensor center)

External magnetic AC 400 A/m (external magnetic fields)
field interference corresponds to 2 A or less (display)
Maximum rated max. 600 Vrms

voltage to earth

2500

2000

1500

1000

500 ™,

Maximum permissible current
[Arms]

10 100 1k 10k 100k
Frequency [Hz]

Fig. 4 Frequency-dependent deletion characteristics
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3.1.2 Voltage Measurement Specifications
O Voltage display accuracy

@ DC voltage V (mean value)

Range )
(Accuracyg Range) Resolution DC
30V (3. 00~ =30. 00V) 0.01V +1. 0%rdg. £3dgt
300V (£30. 0~ =%300. 0V) 0.1V +1. 0%rdg. = 3dgt.
600V (+60. 0~=+=600V) 1V +1. 0%rdg. *3dgt.

@ AC voltage Vrms (true rms)

Range )
(Accuracy Range) Resolution 45~66Hz 10~45, 66~1kHz
30V (3.00~30.00V) | 0.01V | £ 1. 0%rdg. +3dgt. | = 1. 8%rdg. = 5dgt.
300V (30.0~300. 0V)|| 0.1V [ +1. 0%rdg. +3dgt. | = 1. 5%rdg. +5dgt.
600V (60. 0~600V) 1v +1. 0%rdg. +3dgt. | 1. 5%rdg. +5dgt.
@ AC+DC voltage Vrms (true rms)
Range )
(Accuracy Range) Resolution| DG, 45~66Hz 10~45, 66~1kHz
30V (3.00~30.00V) | 0.01v [ 1. 0%rdg. =13dgt. | +1. B%rdg. = 13dgt
300V (30.0~300. 0V)|| 0.1V [ +1. 0%rdg. +7dgt. | = 1. 5%rdg. +7dgt.
600V (60. 0~600V) 1v +1. 0%rdg. +7dgt. | +1. 5%rdg. +7dgt.

O Peak measurement accuracy (Peak hold function)
During continuous input of sine waves

@ DC voltage V peak (wave peak value)

Range

(Accuracy Range) Resolution DC
30V (3. 0~75.0V) 0.1V * 1. 0%rdg. =7dgt.
300V (30~750V) 1V * 1. 0%rdg. =7dgt.
600V (60~1000V) 1V 1. 0%rdg. =T7dgt.

@ AC voltage V peak (wave peak value)

Range

(Accuracy Range) Resolution 45~66Hz 10~45, 66~1kHz
30V (3. 0~75. 0V) 0.1V + 1. 0%rdg. =7dgt. | £ 1. 5%rdg. =7dgt.
300V (30~750V) 1V + 1. 0%rdg. =7dgt. | £ 1. 5%rdg. =7dgt.
600V (60~1000V) 1V +1.0%rdg. +=7dgt. | = 1. 6%rdg. +7dgt.
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@ AC+DC voltage V peak (wave peak value)

Range
(Accuracy Range)

Resolution

DC, 45~ 66Hz

10~45, 66~ 1kHz

30V (3. 0~75. 0V)

0.1V

* 1. 0%rdg. =7dgt.

+1. 5%rdg. = 7dgt.

300V (30~750V)

1V

* 1. 0%rdg. =7dgt.

+1. 5%rdg. =7dgt.

600V (60~1000V)

1V

+ 1. 0%rdg. +7dgt.

+1. 5%rdg. +7dgt.

O Frequency measurement
Display accuracy

Hz

Range Resolution
(Accuracy Range)
10Hz (1. 00~10. 00Hz) 0.01Hz | =£0. 3%rdg. = 1dgt.

100Hz (10, 0~100. 0Hz)

0. 1Hz

+0. 3%rdg. *1dgt.

1000Hz (100~ 1000Hz)

1Hz

=+ 1. 0%rdg. = 1dgt.

3.2 General Specifications

O Accessory Functions:

Auto-zero adjustment

function

Pressing ((AABAJIR{=]=3] once in DC A or
AC+DC A mode.

Zero cancel function

Pressing ((JAABRJIR{=S]=4] once with
holding | HOLD | in AC or AC+DC

mode.

Recording Maximum (MAX), minimum (MIN),
average (AVE) value display selectable
for current, voltage and frequency
measurements

Data hold

Data hold function

Auto power-off

Automatic shutdown after 10.5£1
minutes. Beep tone warning before the
shutdown. Extending and disabling
possible.

Beep tone

ON/OFF
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O Display

LCD panel

Digital counter

2500 counts max. (current)

But 2000 counts at 200 A range
3750 counts max. (voltage)

But 750 counts at 600 V range
1250 counts max. (frequency)

But 1000 counts at 1000 Hz range

Bar graph display

35 segments

Over-range display

"O.L." P (bar graph)

Battery low warning

12] goes on (during which time accuracy
cannot be guaranteed).

Data hold annunciator [gle]®»
Auto power-off APS
annunciator

Units AV, Hz
Zero suppression 5 counts

Display update rate

Digital counter

NORMAL approx. 2 times/second
SLOW approx. 1 time/3 seconds
FAST approx. 4 times/second

Bar graph

approx. 4 times/second

Display response time
(the range is fixed,
0% to 100%)

Current, Voltage: 1 s max.
Frequency:

1 s max. (1000 Hz, 100 Hz range)
2.5 s max. (10 Hz range)

Range switching

Auto range, manual (fixed) range
(selectable).

Output impedance

300Q max.

Circuit dynamic
characteristics
(crest factor)

2.5 max. (1.42 for 2000 A range, 1.7 for
600 V range)

Withstand voltage

Between the case and input terminals,
case and clamp cores AC 5400 Vrms/ 1
minute

Effect of conducted
radio-frequency
electromagnetic field
(in3V)

Current measurement: -3 A or less

Location for use

Indoor, altitude up to 2000 m
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Applicable standards

Safety:

ENG61010

Voltage input: Pollution level 2,
measurement category 11l (expected
transient overvoltage: 6000 V)
EMC:

ENG61326

EN61000-3-2

EN61000-3-3

Dust resistance

EN60529 IP40

Maximum conductor
diameter for
measurement

¢ 55 mm max.

Operating temperature
and humidity range

0 to 40°C (32 to 104°F),
80%RH or less (no condensation)

Temperature
characteristics

In 0 to 40°C range: 0.1 X accuracy
specifications/'C

Storage temperature
range

-10 to 50C
(14 to 122°F, no condensation)

Power source

One 6F22 (006P) 9 V battery or 9445-02
AC ADAPTER or 9445-03 AC
ADAPTER (EV) (option)

Maximum power 110 mVA
consumption
Battery life Approx. 25 hours (continuous, no load)

External dimensions

Approx. 62W X 260H X 39D mm
Approx. 2.44"WX10.24"HX 1.54"D

Mass

Approx. 540 g
Approx. 19.0 oz.

Accessories

L9207-10 TEST LEAD (red and black)
1

9345 CARRYING CASE
Hand Strap

6F22(006P)

Instruction manual

PR

Options

9445-02 AC ADAPTER
9445-03 AC ADAPTER (EU)
9094 OUTPUT CORD
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Chapter 4
Battery
Replacement

A\ CAUTION

Do not fix the back casing screws too tightly.
The torgue about 0.5N-m is recommended.

1. Remove the two fastening screws of the rear cover,
using a Phillips screwdriver.

2. Remove the rear cover.

3. Remove the old battery without pulling the codes of
the snap.

4. Securely connect the battery to the battery snap.

5. Replace the rear cover and tighten the fastening
SCrews.

Chapter 4 Battery Replacement
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Chapter 5
AC Adapter
(Optional)

Fully insert the optional 9445-02 AC ADAPTER
into the AC adapter connection terminal.

- The adapter may be used either with or without a

battery.

- Use of a battery enables continuous measurement if

the AC power source temporarily becomes
unavailable, due to a blackout or some other reason.

- When the power supply changes the battery to the

AC adapter such as back from a blackout, the
following would be shown,

1. output waveform during current
measurement:
After the output shifts for approximately 10 ms,
the accurate output will be obtained.
It is recommended that output in AC+DC
A mode should be used, when you would like to
make a long term measurement on DC A and a
blackout is likely to happen.

2. REC output waveform during frequency
measurement:
After the output shifts for approximately 10 ms,
the accurate output will be obtained.

3. Peak hold measurement:
An inaccurate big value will be held.
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All the phenomena are likely to happen, in the case
the battery voltage is lower than AC adapter voltage
(typ. 9 V) . It is recommended that a new battery
should be used, when the blackout seems to be
short.

- The battery will be preferred as the power source
when the battery voltage is higher than the voltage
that supplied by the AC adapter (typically the case
with a brand-new battery). When battery voltage
dips below the AC adapter, the source automatically
switches over to the AC adapter.

- The remaining battery charge (indicated by the bar
graph), when used with the AC adapter, is based on
the AC adapter voltage. It is not a display for
battery life in this case.

Chapter 5 AC Adapter (Optional)
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Chapter 6
Attaching
The Hand Strap

Explains how to attach the hand strap, for easy
handling of the unit in the field.

Chapter 6 Attaching The Hand Strap
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Chapter 7
Troubleshooting

If the unit seems not to be working normally, check
the following points first before requesting service.

Symptom Battery Battery clip Test leads

tJnnlt does not come Yes Yes

13 indication appears
and unit immediately Yes
turns off.

1= indication
appears. Yes

Unit turns off during
Use.* Yes Yes

Voltage cannot be
measured. Yes

Remedy: Replace battery. | Check Check test leads
If problem persists, connection of for broken wire.
request service. battery to clip.

* When APS (auto power-off) is effective, the unit is
automatically shut down when no key is pressed for
about 10 minutes. (See 2.9, "Auto Power-Off
Function.")

Repair is required if E.001 to E.005 is indicated on
the counter, when power is turned on.
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O If no power is supplied:

- If you're using a battery, check that it has sufficient
remaining power. (See 2.1: Preparations )

- If you're using the AC adapter, check that it's fully
inserted into the AC adapter terminal and socket.

- If no power is supplied by the AC adapter but the battery
works, the adapter may be defective. (Make sure that
you're using the 9445-02 or 9445-03 AC ADAPTER.)

O The counter doesn't become zero:

« If this occurs in DC A, AC+DC A or DC V modes, use
the auto-zero adjustment function (2.5.1).

« If this occurs in AC A, AC V or AC+DC V mode, use the|
zero-cancel correction function (2.5.2).

- If this occures in AC + DC A mode after performing the
suto-zero-adjustment, perform the zero cancel correction
function (2.5.2).
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O The measured value is smaller than the estimated

value.

Current measurement:

- Check that the clamp sensor is firmly closed.

- Check that the frequency of the measured circuit is within
the range provided in the specifications. (A smaller value
will be displayed for a high inverter carrier frequency.)

- Check that the proper steps have been taken, according to
procedure described in 2.5.1: Auto-zero adjustment
function and 2.5.2: Zero-cancel correction function.

- Check that you're using the proper mode. (See 1.5:
Modes.)

- Check that the peak value is below the circuit dynamic
value provided in the specifications. (To check
transitional peak values, see Notes in 2.2.4 and 2.3.4:
Peak hold measurement.)

- Check that the crest factor (peak value / RMS value) is
below the circuit dynamic value provided in the
specifications.

- Check that the battery warning annunciator is off.
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Voltage measurement:

- Check that the test leads are fully connected.

+ Check that the frequency of the measured circuit is within
the range provided in the specifications.

- Check that the proper steps have been taken, according to
the procedure described in 2.5.1: Auto-zero adjustment
function and 2.5.2: Zero-cancel correction function.

+ Check that you're using the proper mode. (See 1.5:
Modes.)

- Check that the peak value is below the circuit dynamic
value provided in the specifications. (To check
transitional peak value, see Notes in 2.2.4 and 2.3.4: Peak
hold measurement.)

- Check that the crest factor (peak value / RMS value) is
below the circuit dynamic value provided in the
specifications.

- Check that the battery warning annunciator is off.

Frequency measurement:

- Check the waveform. Some special frequencies can't be
measured, such as those of inverters.

+ Check that the input value corresponds to 10% or more of
the range.
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O The measured value is larger than the estimated

value.

Current measurement:

- Check that you're using the proper range.

- Examine the waveform using output function to
confirm that no components but the estimated frequency
are being used.

- Check that the counter has been reset with
before peak measurement.

- Look for magnetic fields, electrical fields or possible noise
sources near the unit.

- The measured value would be bigger than the actual value
in case that the power supply changes the battery to the
AC adapter such as back from a blackout. (See Chapter 5:
AC Adapter (Optional) )

Voltage measurement:

- Check that you're using the proper range.

- Check that the counter has been reset with
before peak measurement.

- Look for magnetic fields, electrical fields or possible noise
sources near the unit.

Frequency measurement:

- Look for magnetic fields, electrical fields or possible noise
sources near the unit.

- Check the waveform. Some special frequencies can't be
measured, such as those of inverters.
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OThe output value is smaller than the estimated value.
- Take the same precautionary steps as for the measured
value on the counter.

- Make sure the 9094 OUTPUT CORD is fully connected.

- Make sure you've selected the proper output mode
Jgvon)

- Make sure the previously selected output mode (current or
frequency) is not active.

- Check that the input impedance of the connected
measuring instrument is at least 1 M Q.

- Check that the mode of the connected measuring
instrument is not an AC coupling, or that the filter
function is disabled.

O The output value is larger than the estimated value.
- Take the same precautionary steps as for the measured
value on the counter.

+ Check that you've selected the proper output mode
von]

- Check that the previously selected output mode (current
or frequency) is not active.

- The output value would shift in case that that the power
supply changes the battery to the AC adapter during
output on current measurement on m output on
frequency measurement. (See Chapter 5: AC Adapter
(Optional) )

O The measured value fluctuates.

+ Check that the measured circuit is stable.

- During voltage measurements, check that the test leads are|

fully connected.

- Check the waveform. Some special frequencies can't be

measured, such as those of inverters.
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Chapter 8
Service

- The minimum stocking period for replacement parts
is five years after end of production.

- For information regarding service, please contact
your dealer or the nearest HIOKI representative.

- If the unit is not functioning properly, check the
battery. If a problem is found, contact your dealer
or HIOKI representative. Pack the unit carefully so
that it will not be damaged during transport, and
write a detailed description of the problem. HIOKI
cannot bear any responsibility for damage that
occurs during shipment.

Chapter 8 Service
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Warranty Certificate

Model Serial No. Warranty period
One (1) year from date of purchase {___ /__ )

This product passed a rigorous inspection process at Hioki before being shipped.

In the unlikely event that you experience an issue during use, please contact the
distributor from which you purchased the product, which will be repaired free of charge
subject to the provisions of this Warranty Certificate. This warranty is valid for a period of
one (1) year from the date of purchase. If the date of purchase is unknown, the warranty
is considered valid for a period of one (1} year from the product’s date of manufacture.
Please present this Warranty Certificate when contacting the distributor.

Accuracy is guaranteed for the duration of the separately indicated guaranteed accuracy
period.

1. Malfunctions occurring during the warranty period under conditions of normal use in
conformity with the Instruction Manual, product labeling (including stamped
markings), and other precautionary information will be repaired free of charge, up to
the original purchase price. Hioki reserves the right to decline to offer repair,
calibration, and other services for reasons that include, but are not limited to, passage
of time since the product’s manufacture, discontinuation of production of parts, or
unforeseen circumstances.

Malfunctions that are determined by Hioki to have occurred under one or more of the

following conditions are considered to be outside the scope of warranty coverage,

even if the event in question occurs during the warranty period:

Damage to objects under measurement or other secondary or tertiary damage

caused by use of the product or its measurement results

Malfunctions caused by improper handling or use of the product in a manner that

does not conform with the provisions of the Instruction Manual

. Malfunctions or damage caused by repair, adjustment, or modification of the
product by a company, organization, or individual not approved by Hioki

. Consumption of product parts, including as described in the Instruction Manual

Malfunctions or damage caused by transport, dropping, or other handling of the

product after purchase

Changes in the product's appearance (scratches on its enclosure, efc.}

. Malfunctions or damage caused by fire, wind or flood damage, earthquakes,
lightning, power supply anomalies (including voltage, frequency, etc.), war or civil
disturbances, radioactive contamination, or other acts of God

. Damage caused by connecting the product to a network

. Failure to present this Warranty Certificate

. Failure to notify Hicki in advance if used in special embedded applications {space
equipment, aviation equipment, nuclear power equipment, life-critical medical
equipment or vehicle control equipment, etc.}

. Other malfunctions for which Hioki is not deemed to be responsible
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*Requests
« Hioki is not able to reissue this Warranty Certificate, so please store it carefully.

« Please fill in the model, serial number, and date of purchase on this form. 13.00

HIOKI E.E. CORPORATION

81 Koizumi, Ueda, Nagano 386-1192, Japan
TEL: +81-268-28-0555
FAX:+81-268-28-0559




Please visit our website at hitp://www.hioki.com for the following:

= Regional contact information

= The latest revisions of instruction manuals and manuals in other
languages.

w Declarations of Conformity for instruments that comply with CE mark
requirements.

All reasonable care has been taken in the production of this manual,

but if you find any points which are unclear or in error,

please contact your supplier or the International Sales and Marketing

Department at Hioki headquarters,

In the interests of product development, the contents of this manual are

subject to revision without prior notice.

The content of this manual is protected by copyright.

No reproduction, duplication or madification of the content is permitted

without the authorization of Hioki E.E. Corporation.

HIOKI

HIOKI E. E. CORPORATION

Headquarters

81 Koizumi, Ueda, Nagano 386-1192, Japan
TEL +81-268-28-0562 FAX +B81-268-28-0568
E-mail: os-com@hioki.co.jp

(International Sales and Marketing Department)

http://www.hioki.com/

HIOKI USA CORPORATION
E-mail: hioki@hiokiusa.com http:/fwww_hiokiusa.com

HIOKI (Shanghai) Sales & Trading Co., Ltd.
E-mail: info@hioki.com.cn http:/fwww.hioki.cn

HIOKI INDIA PRIVATE LIMITED

E-mail: hioki@hioki.in http:/fwww.hioki.in
HIOKI SINGAPORE PTE. LTD.
E-mail: info@hioki.com.sg 1407

Edited and published by Hioki E.E. Corporation Printed in Japan
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