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B) 2T A AT LAIIMAX £72IEMINFR LTV & &I
IXE DO EFLEE LR %2, oo i Zra—T 1>
TRERENEE) L TH D ORI AR R LE T,

CLO—F 4 U EEBEDETRICIE/ AT —t— Tk
IFEREN QF v — 7 [TEITLET,
s La—Ta VU BEORFRREILN 10EFTT,
- EHEE La—T 1 DUBEENEB L TH SRS
NETRTOBEBEDFEHETT,
- BERFEOBRMEH T, RAKRREMEIE 99,999 #1 T

?-O
e Gy W1 -
1 nnn . y
. codd Doo
"'i ‘‘‘‘‘‘‘‘‘‘‘ ‘ +i‘...,s,.-.a"";‘
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o2 s a s e 7 s 9w N

LTI !

PUSH| PUSH
8

wo 0013 -
3806 -
R [YTYTTTYTY YT DO
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e 18 |
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32 T—REKR—IFUYTLyak—I
i RE

321 T—HHKR—)L FHEE

HOLD/MAX:-MIN & — %9 & 5 —Z B —/L FEEENSEE) L.,
DH~—7 23T L9, FRENZEEEIEE S ET,

T3 HOLD/MAX- MIN % — % #fi3~ & fif ik <4, DH ~ — 7 [ ZH4T
LET,

*N=T ST R RS  REDAEREERTL
ij_o

322 YoLwiak—IL F#gE

U7 Ly vad—/b MERITIEMENZ LGS IR EE
FHETHHEETT, NU—F A gk, F—Fk—
LV RHRER ) 7 Ly v —/L REEBREICHI D # 2 £3,

MV 7Ly vakr—) R#ELRRT DH 413
HOLD/MAX-MIN — %3 L 2N b EFRAHRALET, &
BEYAETIHY 7Ly adh—/ FEERER BRI E 00 £
kR

(2) HOLD/MAX-MIN ¥ —%f4 & U7 L v adr—/ N
REREEIL, DH~— 27 23U LET, HEMM 30 vy
L (40000 & 7 > FFEREFL 300 h 72 b)) BLEZE LTS
CRTMEEEHL, T —FTALEET,

- EAMYESTREG L EFRREEF LAV L
RHYET,
- BE.ER.BET70 03 U TIE RIEEA 80N
2 (40000 By v FRREFIE 800 AU b)) ISR
BERTMELEHLEL AL
R S A —FT 72023 TR OLYRERT
R b U— BABRRER L RREEEH LELA.
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33 U3T47 (MAXHERT) Hae

Vo7 4 THREIX, 2COHEIET7 77 v arTEfEL, JIE
T—ANDT — A HIEE (GEHEE) 2~ AT A EEAE A
T, HEREREZZRT HHIETT, £— ML VEERB IO
Vo2 T VLU VEHEICRIT A EDO LU TH Y T 0 THERE
ERETEET,

REL ¥ —%#4 & A~—27 08847 LE T, HE REL ¥ —%#f

FTLIRRENA~— 27 1ZWET LET,

UZT ¢ 7R ES) L2 CUL T OEMEEZ TV ET,

() BREINTWDLT—FaHHEEE LTy NLET,

Q) N—=T T T7OBBAENRT T 7 OPRICEESNET,

(3) WET — & 3B W OB 1T 2 5 o 7o il A R R
("OL"FER) HITWET,

- BEFE (OL'RRE) TS5 T« TiiETL
ESCIIR
ST THEEL. D700 avUA, SHIFT
#*—. RANGE ¥—, DUAL ¥—, Hz ¥ —D#1%, F
rIABREN S ETHRRTEET,

34 N—TZ TR

NR=TFTF L RATS LA E ST 20T AL Mk BT R
TR0 NEHETT, N—FF TOHMIE, U TT 1 THERED
EEIZERNT, 50 87> b/3— (40000 4 v 2 FFRoRERT
500 By NN=) TT, UTT 4 THEEREIFFIL, 100 B ¥
> R3— (40000 F 7 > FERARKEIX 1000 70 2 h/o3—) TH,
N—=T T TOERIZE LV DICODERTS—)VE 4 BBH L F
4, /3—1% 1000,2000,3000,4000 & v > b (40000 7 7> &K
REFIT 10000,20000,30000,40000 77 R) DL XIZ0ITRED
FT (—AELET),
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35 NI—t—T#Ee (A—b/N\TD—F7T
MBEB KU R — THERE)

AR DR 22 B AL LB T2 I, ARERITIT 2 BT —
=T HEEN D o TOET, ZOREEITEREZ AND L HE)
MIcEEN L Ed (QFFE~—2 547), LTFOEEEZITWET,
(1) BHEBEEZ LT 15 2 ROWT IO BEER 720
L. RY—THEEICE D R —TE—NIZAD £7,
CF ALy T OBRE
CHET T a rDEE
cLa—F 4 v THSREO R E
(2) AY—7F— RTI&. LCD F 4 A7 LA [Z"QUFF "3 sk L
F9, AV —TE— FOLERIELZVEAIZE, WTTh
MNOF—% 05 E LT 777 ar - SW
FEMEL T E &,
3) AV —7T— REMBETIC 15 oRRaT 5 & 4 — b3
U — 4 7HEREIC L 0 HEIICARIROEIRNSTINE T,
(4) A— FRU—F THEREIC K 0 BRI =B ICARIE O EIR
EANDITIZ. T 77 ar « SW & OFF (iEIZA e
TOLERE ANE LT EEN,

@/ —t— THREDfRER
ERRERER L2 WBE I3\ —— T2 R 5 4
ERHYFET, RXU—F AT aicih, XU—kt—T78
BEMERT LN TEET, WRREMERT 284 1%. SHIFT
F—EHLARNOEREZEALLCD 7 4 AT LA IZRR~Y—
INETHERRENZL, HE SHIFT ¥—42M L %4, BELY
DETIEL AT ——THRRITMR S L RIE L 7 0 £ 9 (QUF
~— 78K,

CRY—TE— BB EGA— b ST —A TS RS
BBBICIFLTORENY £y FENET,
CLa—F 4 LT EEORGE, AMERRRENE
¥,
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3.6 TENV MR HEREE

4000 I v FFEIRE 40000 7 REREEYIVZ D Z L
MNTEET, UM FIEFUTO 2 DOFENRH Y £97,

(1) RIROEFRERALTIRIET, R vy MR —%
L RLLEM LT 9, BERTI Y MR X —% 1
MU EMURT 2 &, Ao D > NERIZED £,

(2) RANGE ¥ — %L 2B b RIKDEREZHEALET (D
—F o F T a ), 40000 BTy M FERNBINENE T,

FTATLTARTLABEEEEBL TV HEIT
F1TARTLAE2TART LA EHBIZRTAY
v EARIY LY ET,
- BEOEREBAE (XU —FF T3 UigREEFIA
LAZLMBE) [21X4000 ho Y FRRAEHEIRISER
IhET,
CREBRAEI 77UV AVTRETADY R Z T
ThhEEA (4000 hH Y FREEE).

3.7 LCD T4 RT LA RRFEDHE:

LCD 7 4 A LA IR TRINDRAR~Y — 7 AT D12,
SHIFT F—Z L 2B o AR OBEIRZ ANLE T, WThaox
—E T EHRE— RIIRTLET,

 EROBETAT—t— TREERRENET, B
ERT—t—THEEBES e 2 FEEEA
RELTESL,
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3.8 HEHMAEICKAEETF T v

Q777 varTik, SHIFT F—424 L IHNEIC L 5
BT = v 7B UE 9, B SHIFT X — %23 L ik X
nEJ,

T v 7 BSRENEE) LS T T OEMEER TV E T,

() BEIEL Y E400Q L ViYW Ed, A—FL Y
EOEAITL., ~=2T7 AL VEIEICR Y £,

(2) HL D100 H v k(40000 4 7 2 N FEIREEL 1000 4
72 R LUFOEHUEOH AT F =20 £,

ERREIC L BEET T v U BEEDESIRIC SHIFT

F—EWLTHEEERBRLTEA — LY SBIfRIC
FRYERA, F— FLUSBECEE LESA
[Z1F. RANGE ¥—% 1 BUEML T &L,
- BT T vV IO BT RANGE ¥—% 1L
EHLTH—FLOOBFICILTE T —T—I &
SILTOETH, BBF T v I BHERITLELA
(TH—FBY EHA).

39 TaTFILT4RTL A1

FaTIVT 4 AT LA KEREIX. 1 DDIE BT LT 2 fiED R
DUENRT A—% (BE, B, FEKRE) ZRCE=4
T HHEEETT,

DUAL ¥ —F 723 Hz ¥ — 2 F 2 LItk VT a7 AT 4 AT
VARSRENIEI L, 1T AAT LA LE 2T A AT L AT
NENHIRDRENRT A= NERINET, WIELEERT D
\ZIIHERE A B L7~ DUAL ¥ — %7213 Hz ¥ —% 1 LI LML
BT TSN, HENT A—F DAL ONTITE 2
EOXKHET7 77 v arOiaiHESR L TLEEN,
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3.10 RS-232C 7—4 E{EHHE

AGHFT RS-232C A v % 7 = — A %FFIA LI=F — & O XEHEE
ML TWET, ZOMBREICL - T, XY ar L REE
L CRIET — & OEEEZITV, XY 2 TResks L ORTTT
LI ENTEET,
ZORREFAT I, EHoBES —T LY T T
Ny MIRoZBED A7 g (3852 RS-232C /Xy r—
V) MYMETT, Y il T —ZiBkET O BAICIIRO T
JIEIZ L7=28 > TL 72 &,

(1) DUAL X —Z2# L2 N LBREHAL, TOEEORET
1 #ff] DUAL % —%#f LiftiS. DUAL ¥— 0 FAEEL &
. @@~ — 7 BT LET,

() BEF—T VDN a xRy Z A ERIBORNA SR L E
4, Z DI, "RS-232C INTERFACE"D CEN I b &
CEERE L T IZEW, F—7 1 OfthJ7D D - sub9pin =
R R FEIR AL DRS232C AV F T = — AR L E
7

B) Y7 =T EIFITL, T—FEWMOHLET,

- YT by T 7 OERAA R 3852 RS-232C /8y o —

PITHBEORKGAZEESRL T LS,

NYyarm
COM1 £7=1%
COM2 ~i&f5
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3.11 EBRANImFEBAZEREEE

ARETIE, BERIERZR & ORHEFESI L D72 RIRIFEHR

TEZEBGSHRREN DV 9, LT OSMEc&EREICRY, F1
T A AT LA "Error " FaRB AL, TV =20 £,
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C ABRFO E 12— AR L TN BIBE (X, AHAEILE
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NI —=F AT ai3bdF—2 ML RN OERERAT D
Z L TAKOMRE T IR 2EEZ R LT ET, IR LI
REIIARDOERZY 5 ETHHTT, UFICHFF—ICHIDHT
LN —F AT v a rOfieE R~ LET,

OSHIFT ¥—
*LCD 7 4 A7 L A For O RE 2 E L £,
LCD T A AT VA OFRREWHRT D-DIHEALES, Fn
NETHIT LERETEN DO F—2 M LRI T LET,
N —t—THRE R L E T (QUIF~— 2 I LET),

@HOLD/MAX-MIN F—
VT by vadR—L FREEZ AN LET,
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- REEERF O TP —EFERLRNE S LET, XA A —FF
=y 7B HBF =y JRHC D 7P — 3R £ A,

ORANGE +—
< 40000 7 v > PEIRAEIN L 4,
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*RS-232C A > ¥ 7 = —RA%FIH Lz 7 — X EEHAEE H I
LET (@B~—27BATLET),
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4.1 —RgfLErR

AEARX ER T
RRAEAR O FER R E T 2
KEAR e SN

BRRBELDY

4000077 7 >, 40007 7 > b

B4R R T — 7 DI B AT

EitHFERT ~— 7 R

Loz TN —= P LU VBIN=aT LY

APUVEVISRRA a—% U A vF

#9727 005" L= F3[E,F (QHZLASF, 400007 7 o b FooRIR)
#490. 8E]/F (QHzLAFL, 4000077 7 2 b FRoRIFR)
#30. 8Mm1,/ %> (€,Hz)
20l (N—=TF7)

ERS BN, FEE2000 mE T

FRREESE 0~50°C. 80%rhLL F (fE@E72 L)

REREESBE -20°C~60°C, 80%rhLl T (fEZE 72 L)

mEF 23°CE5CLS, GRIERERE) X0.15/C

BIR FHE R T (6F22) X 1

EREREE DCOV X 1

T AR FIS0MERE (DCVIRE .~ o 1 o o E i IR

HIQOME[#] (DCVIRE, 77 /L7 V) iz dE il fe FHIRF)
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BEAANERE DCV, ACV :
40 mV~400 mVLYy" : DCB0O V/AC600 Vrms
ZOMOVYY - DC1200 V/ACS50 Vrms

DCA, ACA :
400 4 A~400 mAVVY ;B o— R

1 A/AC600 V

4 A~10 AWV 1 b a— X5 15 A/AC600 V

Q,C, XA A —K/

T = v 7 DC600 V/AC600 Vrms

it & £ Ir— A — NS

AC6 kVrms sin (50/60 Hz 143[H))

J 14 XkE NMRR DCV -60dBLL = (50/60 Hz)

CMRR DCV -120dBLA_E (50/60 Hz)
ACV -60dBLL |- (50/60 Hz)

EREN 40 mVA (Typ.) (DCVHE EBIREE = 9.0V)

55 mVA (Typ. ) (DCA+Hzf EIREE = 9.0 V)

RAEHREN 60 mVA
EMERBEETE 7.2 VLT CEY~— 72 2K
TiE-BE F990W X 192H X 37D mm (ANA)

#9440 g ORIR, Eh) |

#1640 g (AR, A/ A X FEHl)

B 3851-107 A kU — I, A%, Basai]
= M~ H UEE (6F22) X1 (KRIKN

. E=XH)

FFoay 3852 RS-232C/%w A —3

3853 HEHFH A — 2

9617 B2V v 7

9618 7 U v U — K

BEEHE 724 EN61010-1:2001

VEYEE2 A7 =) 11 (1000

V). M (600 V) (FAERS N2 E
£ 6000 V)
EMC EN61326:1997+A1: 1998+A2:2001
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42 FEEX

WA TIIEME O RFAE L, KITRT rdg. (V=T 1 7).,
dgt. (7Y v b)) ICHTLMEELTERLTOET,

- rdg. (FiAfE. RTE. HERME)
BUEHIET OME, HEGNBEHFRRL TV SEEERLET,

- dgt. (7 fE&E)
T PENPERRCEBIT DR/NFIRENL, O F Y R/AMTO" "%
KLET,

EE RIS
+23CE5C, 80%rh LN 7= Lik@ERx &

TR RS AR
© FEFELRRESAFIC T 1 FHPRAE

- BIEREFE(L 4000 HY Y FERFE— RTHRET 5.
(40000 h 7> FE— FTORIEHEEXRPOEIEIZ
DT rdg.iREFZDEFICdgtIRZEZZ 101EL1= %
NET D)

@®DCV I7roay

SEEE . BETE
o - :
Y771 aoooomsubes) AEREE i
40mV | 10 V(1L V) +0. 08%rdg. *5dgt. oo be/
_rms
400mV|0. 1TmV (10 12 V) +0. 06%rdg. =3dgt. .
4V | 1mV (0. 1mV) +0. 06%rdg. +3dgt.
1200V DC/
40V | 10mV(1mV) +0. 06%rdg. +3dgt. 850V ACrms
400V | 0. 1V (10mV) +0. 06%rdg. 3dgt. o
Hz
1000V| 1V(0. 1V) +0. 06%rdg. +3dgt.

s ABAVE—=F2 R 1000MQ(40mV L > 2 400mV L v o),
1OMQ(ZDfd L > )
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OACY I7 o3y

Ly REE BIERERE BE R
(4000049 MEF) 50,/60Hz 45Hz ~1kHz RiE

40mV | 10 V(1 V) | +0. T%rdg. =5dgt. | +1.5%rdg. =5dgt. | 800V D¢/

ACrms

or

400mV|0. ImV (10 V) | £0. T%rdg. =5dgt. | £1.5%rdg. =5dgt. | |y,

4V 1mV (0. ImV) | 0. 7%rdg. =5dgt. | = 1.5%rdg. £5dgt.

40V | 100V (ImV) | 0. Thrdg. +5dgt. | *1. 5rdg. =5dat. |go e
400V | 0.1V(10mV) | %0. 7%rdg. =5dgt. | *1.5%rdg. =5dgt. IO“F\)"]in
750V 1V (0. 1V) +0. T%rdg. =5dgt. | *=1.5%rdg. =5dgt.

AIEHEEILIILAT—ILD 5%ULEDAAIZDODVTRET %,

s AAAVE—=FT X 1000MQ (40mV L > < .400mV L > o),
1OMQ(ZFDHD L > D)

LRI FPHAE 3

@ODCA 793y

VAN k=Y .
o HREE - U BER
V7| aoooosures) AEHE R wE
400 2 A [0. 1w A(10nA) | +0. 2%rdg. +3dgt. #1100 Q
4000 A|1 ACO. TwA)| 0. 2%rdg. =3dgt. #1100 Q 1A/AC600V,
High Energy
40mA |10 A(luA) | *0.2%rdg. +3dgt. F1Q Fuse
400mA [0, ImA (10w A) | +0. 2%rdg. +3dgt. 1Q
4A 1mA (0. 1mA) +0. 2%rdg. +3dgt. #0.01Q 15A/AC600V,
High Energy
10A 10mA (1mA) +0. 2%rdg. +3dgt. #0.01Q Fuse

- 10A LU D OBIERFR : EHA F(10A)

OACAT 73y

e | R AR e | BEF
V77| (aoo0omutes) | (45 Hz~1 khz) WEER 1Ri%
400 2 A [0. 1 A(10nA) | 1. 0%rdg. =5dgt. #100Q
4000w A|1ACO. T A)| =1.0%rdg. =5dgt. #1100Q 1A/AC600V,
High Energy
40mA |10 A(1pA) | *1.0%rdg. =5dgt. 1Q Fuse
400mA |0. ImA(10 x A)| =£1.0%rdg. =5dgt. F1Q
4A ImA (0. 1mA) | =1.0%rdg. =5dgt. #90.01Q 15A/AC600V,
High Energy
10A 10mA (1mA) +1. 0%rdg. =5dgt. #0.01Q Fuse

CBIEREILIILRAT—ILD S%BULEDAAIZDOVWTIRET %,
- 10A LY D OBIERR - EEA F(10A)
LR RIDFHO4E 3
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QT FUvaYy

| MEHE  (MHRTRE| T
400Q | 0.1Q(0.01Q) [£0.2%rdg. =3dgt. | 3.3V(Max.)
4k Q 1Q(0.1Q) |+0.2%rdg. +3dgt. | 1. 28V (Max. )
40k Q 10Q(1Q) +0. 2%rdg. =3dgt. | 1. 28V (Max. ) 600V
400kQ | 100Q(10Q) |=0.2%rdg. +3dgt. | 1. 28V (Max.) | DC/ACrms
AMQ | 1kQ(0.1kQ) |£0. 2%rdg. *=3dgt. | 1. 28V (Max. )
40MQ | 10kQ (1kQ) | *=1%rdg. +5dgt. | 1.28V(Max.)

T EBFIVvIOMBEBERICTEREAELODOD
100dgt.(40000 172 > k&RRE— KTl 1000dgt.) UL FDHZEIC
Mg T —HIRE),

®C o770 ay

vy | pmee AR e
A.
4nF 1pF +2. 5%rdg. =6dgt.
40nF 10pF +2. 5%rdg. =6dgt.
400nF 0. InF +2%rdg. +4dgt.
4uF InF +5%rdg. =4dgt 600V
K —onrds. —Rdet DC/ACrms
40 uF 10nF +5%rdg. +4dgt.
400 F| 0.1uF +5%rdg. +4dgt.
9999 11 F 1uF +6%rdg. T4dgt. 2mFLL ECIIHESES

* 74N LAVT U FERRFED -V 0LV T UY
EEAL. UST4JE—RTHRBEZ0IZT B,

(Y P S P Y DED,
Ly (mﬁﬁﬁﬁ AEE  |AEERAEEE %@?
OEFEI7 Ay
| BB | | mEmmaeRE
54 A — 1 | v (0. 1mV) P?%Ogm;%g; %91, 65mA|3. 3VLL T 63\%[?:
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OV I7yavTOHZAEE—R

" R , BOAN | BRER
V71 aoooomsyies) RERE By | 2E
100Hz |0.01Hz (0. 001Hz) |%0. 02%rdg. = 1dgt. 10Hz 1. 600V DC/
1kHz | 0.1Hz(0.01Hz) |+0.02%rdg. =1dgt.| 10Hz ACrms

(mVvry™)

10kHz 1Hz (0 IHZ) =+0. 02%rdg. ildgt. 10Hz 2. 1200V DC
100kHz 10Hz (1Hz) +0. 02%rdg. £1dgt. 10Hz 850V ACrms

vy)
200kHz | 100Hz (10Hz)  |£0.02%rdg. +1dgt. 10Hz or
10°V-Hz
(AR E)
AR B/IMEE (rms sinwave)
40Hz ~20kHz 10Hz ~200kHz
40mV 10mV -
400mV 30mV 40mV
4V 0.3V 0. 4V
40V 3V 4V
400V 30V 40V (= 100kHz)
1000V 300V 400V (=100kHz)

BEEREERETAIRAANEE LD IIILAT—LERE X
10 E7=1& 1000V

F4E K



258 fRF-Y—EX
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BB LUV E1—XDXRMAE

==
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Bt E A —XDXEBEFIZIT. REEHRERITS=0.

TAMJ—FZHAEDEIUYVNLTHBITOTLE
=Y, F, TBEEBT S (5F—X) #LT. R
CIEHBFERALTLESL,

- BEMRBY HEEF, BR—ITEEL, HEALL

WTLEEL, HEREAEORENORRIZAY FT,

- FERFEOEMEL 3 — b 2. KOPITEA LG

TLEEW., BRI HBNANHY . BIKRTY,

- FEAFOERTHBETES DNRAIZHE > TRS

LTLEELY,

- Ea—ATME, BESAEBREERER. EBED

LOEMALTLESL, BEUSNOE2L—XER
WY Ea—XRLETEERT HEANBERIZED
DTEBLTLEEL,

p AmA BLOAGFIZIE, FIREREOHIN T 2 —XB Ao
TWET, BERHAENRTERNVE X T, BERICEAE2—X
DOWIHRNE 2 b ET,

MaZfL, DTFOFETEHE LTI ZEN,

B5F RF-Y—EX



HEEMREEM
(6F22) x 1 {&

() APV —FREHERBENSH L, 77 o varAfy
FMNOFFIZR>TWAHZ L 2R LE T,
Q) ANAZEHLET,

() Fr—2 CK{KER) % BizL, 7F 2 FF A 83— %
LT —RIDRTE I RN LET,

@) Fr—2zfb LA LET,

(5) B B 8 A H(6F22) X | AHS I S h T E T,
BOBAKN BIEHLTTSW, itk =% 455
FhL. BT LWEM & L FE T,

6) Tr—AZRTICEL, FVIEDLET,

B5E RF-Y—EX
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512 E1—X%XiR

LAMAIRFRE1—X

1 AJAC600V ¢10.319%34.925 mm

)FILE 2 —X4tE BLS1 GEBTAE 10 kA)

F =&, GOULD SHAWMUT #1#! SBS1 GEBETAE= 100 kA)
F =&, Ferraz SHAWMUT 3 SBS1 (EEFAE 100 kA)

AlFRAEaL—X

15A/AC600V ¢ 10.319%x38.1 mm

)FILE 2 —X4tE KLK15 GEBTAE 100 kA)

Ff=X. GOULD SHAWMUT #1& ATM15 GEBEFA= 100 kA)
F1=1&. Ferraz SHAWMUT #t&8 ATM15 GEBTEE 100 kA)

() 7A MY —REJEERELBHA L, 777 va ALy
FN OFF 27> TWAZ LR LET, b a— XM
BKRDBET, 77073 a v A, v TFORS Y a %5
ZBNTFEN, RBHPICT7 77 var A v FeER
THLEFICHELRZNZ EXHY £17,

(2) RNVAZEINLET,

(3) Fr—AKKEmREZ FIcL, T2 RIFA_R—%@HL
T —AIEDXRVE I AL ET,

4) FTr—A2%FbH EFALET,

(5) 7V v MEWEERDL RIFET,

6) Wittt 2 — X LET, ba—XTuA mA i -HE
AMETHARHY FTOT, MEZRWVIEIICLTFI,
(7)) 7V MERBIOTFTr—2Z2TICEL, 2PIEHLET,
(8) L a—AZMRIT. 77V a AL vy F LLCDT 4 A
TVADT 7o aryBEL7r 7 varThnhl e

EHERO EFEH L TF XU,

B5F RF-Y—EX
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52 XKREFEDH)—=74

AEDONEDIENZ D & E1E, FZOPWAITKE IS
H 2P BEEEFRRNTLEE D, Ry, Tra—,
TN =T, = AV TI—, T
FREETUANTESIZHEA LT EZEn, B, 215
ZEBBY ET,

53 H—EX

HEE Bbns & XL BHOWE, TAR) —F, b 2a—XD
WREHER LT, BELE ((REUE) 2EFY OEEFNC
THHE X,

BHEICH SN A A0, Bk ICE Lan X S icEmmE 4
THOA LTS, B LTS EZN, FHOF CTRENENN
WEHIZ, ZyvarMaETHEEL TSI, £, HiE
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Introduction

Thank you for purchasing the HIOKI "3802 DIGITAL
HIiTESTER." To obtain maximum performance from the
instrument, please read this manual first, and keep it handy
for future reference.

Inspection

When you receive the instrument, inspect it carefully to
ensure that no damage occurred during shipping. If damage
is evident, or if it fails to operate according to the
specifications, contact your dealer or Hioki representative.

Accessories

3851-10 TEST LEAD (a pair)

Protective holster

Instruction Manual

6F22 manganese battery(built into the instrument)

—_— e

Safety

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

&WARNIN%I

This instrument is designed to conform to 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.

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 that dangerous voltage may be
present at this terminal.

Indicates a grounding terminal.

Indicates a fuse.

|| iH B>

Indicates DC (Direct Current)

Indicates AC (Alternating Current).

110

Indicates DC (Direct Current) or AC (Alternating
Current).

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

/\\ DANGER

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

il

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

/\CAUTION

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

NOTE

Advisory items related to performance or

correct operation of the instrument.

Safety




B Measurement categories (Overvoltage categories)

This instrument conforms to the safety requirements for CAT

1T (1000 V), CAT III (600V) measurement instruments.

To ensure safe operation of measurement instrument, IEC

61010 establishes safety standards for various electrical

environments, categorized as CAT I to CAT IV, and called

measurement categories. These are defined as follows.

CAT 1 : Secondary electrical circuits connected to an AC
electrical outlet through a transformer or similar
device.

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

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

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

Higher-numbered categories correspond to electrical

environments with greater momentary energy. So a

measurement device designed for CAT III environments can

endure greater momentary energy than a device designed for

CAT 11

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.

Never use a CAT I measuring instrument in CAT II, III, or

IV environments.

The measurement categories comply with the Overvoltage

Categories of the IEC60664 Standards.

Service Entrance Distribution Panel

Internal Wiring

CATT ,___F- ;_

CAT I

1

' Outlet
Power Meter T| #
]

Fixed Installation

Safety



Notes on Use

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

oves]

Always verify the appropriate setting of the
function selector before connecting the test leads.
Disconnect the test leads from the measurement
object before switching the function selector.
Never apply voltage to the test leads when the
Resistance, Continuity or Diode Check, or
Capacitance functions are selected. Doing so may
damage the instrument and result in personal
injury.

To avoid electrical accidents, remove power from
the circuit before measuring.

&WARNIN%'

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

Do not attempt to adjust or repair the instrument
with the case open and with voltage being
generated and input. Such adjustments or repairs
should only be made by a technician who fully
understands the dangers involved.

If the instrument is connected to a line that is to be
measured, dangerous voltage levels may be
applied to the terminals, and removing the case
may expose live components. When opening the
case to replace the battery, etc., the test leads
must be detached.

Notes on Use
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* If the protective functions of the instrument are
damaged, either remove it from service or mark it
clearly so that others do not use it inadvertently.
Do not store or use the instrument where it could
be exposed to direct sunlight, high temperature or
humidity, or condensation. Under such conditions,
the instrument may be damaged and insulation
may deteriorate so that it no longer meets
specifications.

This instrument is not designed to be entirely
water- or dust-proof. To avoid damage, do not use
it in a wet or dusty environment.

For safety reasons, when taking measurements,
only use the 3851-10 TEST LEAD provided with the
instrument.

Do not use the instrument near a source of strong
electromagnetic radiation, or near a highly
electrically charged object. These may cause a
malfunction.

Preliminary Check

Before using the instrument 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.

AWARNlNal

Before using the instrument, make sure that the
insulation on the test leads is undamaged and that
no bare conductors are improperly exposed. Using
the product under such conditions could result in
electrocution. Replace the test leads with the
specified Hioki Model 3851-10.

Notes on Use
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Chapter 1

Names and Functions of

parts

-

HIOKI 3802 DIGITAL HITESTER

¥ .-0aAAA we
ACDC A  DH MAX AVG MIN

MAX-MIN

—13. LCD Display

2. SHIFT Key

L -3. HOLD/MAX * MIN Key
I-4. REL Key

H-5. RANGE Key

¥ /J
G () &) o) (u)

6. DUAL Key

7. Hz Key

1 8. Display range select
Key
—1. Function Switch

1-12. A Terminal
L-11. uA.mA.9J} Terminal

—9.V -+ Q-+ Terminal

~10. COM Terminal

Chapter 1 Names and Functions of parts



1. Function Switch
Selects functions, and turns the instrument on and off.

~V AC coupling voltage measurement.

=[~V DC, AC Voltage measurements.

=[~mV DC, AC millivolt measurements.

Q= Resistance, Continuity measurements: 400Q to
40MQ

R Diode measurement.

It Capacitance measurement: 4nF to 9999mF

=[~pA DC, AC Microampere measurements:
400 to 4000mA

=[~mA.A DC,AC milliampere and ampere measurements:
40 to 400mA or 4 to 10A.

2. SHIFT:

=[~V Select DC, AC

=[~mV Select DC, AC

Q= Select Resistance measurement, Continuity check

=[~pA Select DC, AC

=[~mA.A  Select DC, AC

This key is used for selecting the measurement of

alternating source or direct source.

test.

ON/OFF.

Push this key momentarily to step through DC and AC

For Ohm test, push this key momentarily to toggle-»)

The beeper will sound continuity when test value below
100 counts (40,000 counts resolution : 1000 counts).

Chapter 1 Names and Functions of parts



3. HOLD/MAX * MIN:

DATA HOLD or Refresh Data Hold

* The data hold function allows operator to hold the
displayed digital value while the analog bar graph
continues showing the present readings.

* To select Refresh Hold by power-on options.

The reading can be updated to the indicator
automatically when the reading is changed. And
simultaneously the beeper sounds a tone to remind
user.

* Press this key momentarily to toggle DH on or off.

4. REL( ZERO)
Relative
* The relative function shows the difference between the
measured value and the stored value.
* Press to toggle RELative(/\) ON or OFF.

5. RANGE:

* In auto-range, press this key to select manual range
and turn off the AUTO annunciator.

* In manual range, press this key momentarily to step up
1 range at one time, press this key for more than 1
second to select auto-range.

* In auto-range, the AUTO annunciator is lit and the
meter will select an appropriate range for resolution if a
reading is greater than maximum available range, OL
(overload) will be displayed on the display. The meter
will select a lower range when reading is less than
about 9% of full scale.

6. DUAL:
Dual Display Combination
* Press this key momentarily to select different
combinations of dual display. The combinations of dual
display are shown following table.

Function Primary display gizg?:;ary Remark
AC Voltage |AC Volt Frequency
DC Voltage |DC Volt Frequency
AC Current |AC Amps Frequency
DC Current |DC Amps Frequency

Chapter 1 Names and Functions of parts



7. Hz:

Select Frequency Test

* For Volt or Amp test, press this key momentarily to
enter Frequency test and Voltage or Current is
indicated in secondary display.
Press this key more than 1 second to return to Voltage
or Current measurement.

* The combinations of dual display are shown in the
following by pushing Hz key.

Function | Primary display |Secondary display
Cgtage Frequency(Hz) |AC Volt

\?Stage Frequency(Hz) |DC Volt

égrrent Frequency(Hz) |AC Amps

gfrrem Frequency(Hz) |DC Amps

8. Display range select:
* Press this key for more than 1 second to toggle 4,000
or 40,000 counts resolution.
9.V -+ Q-+ Pt Terminal
* Use this terminal for voltage, resistance and diode
functions.
10. COM Terminal
* Common terminal for each function. (Please connect
the black test lead)

11. pAmA.9F Terminal
* Use this terminal for pA, mA.9F functions.

12. A Terminal
* Use this terminal for A functions.

Chapter 1 Names and Functions of parts



13. LCD Display illustration:

Bar graph : Analog bar graph annunciator (21 segments)

with scale indicators
OFF : Auto power off is enabled

: Battery power is weakening
(below approx. 7.2 V)

DC : Direct Current or Voltage

AC : Alternating Current or Voltage

AUTO : AUTO range Mode

A : Zero(Delta) mode annunciator

DH : Data hold annunciator

MAX AVG : Dynamic recording mode, indicates the

MIN present reading

MAX : Maximum reading

AVG : Average reading

MIN : Minimum reading

*1)) : Continuity function annunciator

e 3 : Diode/Audible continuity function
annunciator

mpA : Current unit of primary or secondary display

mV : Voltage unit of primary or secondary display

MkQ : Resistance (ohm) units

kHz : Frequency units for primary or secondary
display

RANGE 8 : The measuring range of each function.

sec : Relative time unit (second)

[ RS232 : Communication ON annunciator

nuF : Capacitor units

Chapter 1 Names and Functions of parts
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Chapter 2
Measurement
Procedures

&WARNIN%I

Observe the following precautions to avoid electric
shock.

* There insulating clearance around the terminals is
not safe. Be careful when connecting test leads.

* The changing of the function switch when
replacing the test terminals requires disconnection
of the test leads from the item being measured and
then the disconnection of the test leads from the
terminals.

B Preparation for Measurement

The safety caps are attached to the test leads. Remove these
caps before connecting to the instrument.

It At

Chapter 2 Measurement Procedures



2.1 Voltage Measurement

/\ DANGER |

* The maximum input voltage is 1200 VDC, 850
Vrms, or, 10°V * Hz. (600 VDC/rms or 10° V * Hz
when setting the function switch to ===/~~mV. )
Attempting to measure voltage in excess of the
maximum input could destroy the instrument and
result in personal injury or death.

* To avoid electrical shock, be careful to avoid
shorting live lines with the test leads.

NOTE Correct measurement may be impossible in the

presence of strong magnetic fields, such as near
transformers and high-current conductors, or in the
presence of strong electromagnetic fields such as
near radio transmitters.

2.1.1 AC Voltage Measurement
(using ~V function)
(1) Set the function switch to ~V .

(2) Connect the black test lead to COM terminal and red test
lead to V * Q * PF terminal.

(3) Touch the test leads to the test points and read the display.

(4) For manual range selection, press the RANGE key (the
AUTO mark disappears). To return to auto-ranging
operation, press and hold the RANGE key for more than 1
second.

(5) Push DUAL key momentarily to enter multi-display mode.
Below, that is DUAL key operation for AC voltage.

Key operation Primary display Secondary display
Push Dual AC Voltage Hz
Push Dual AC Voltage

Chapter 2 Measurement Procedures



(6) Push Hz key momentarily to enter frequency measurement.
Key operation Primary display Secondary display
Push Hz Hz AC Voltage

Push Hz and hold |AC Voltage
more than 1 second

r N

HIOKI 3802 DIGITAL HITESTER

0 to 750 VAC

2.1.2 DC/AC Voltage Measurement
(using ==/~V or ==/~mV function)

(1) Set the function switch to ===/~vV or ===/~vmV .

(2) Connect the black test lead to COM terminal and red test
lead to V * Q * Pk terminal.

(3) Touch the test leads to the test points and read the display.

(4) For manual range selection, press the RANGE key (the
AUTO mark disappears). To return to auto-ranging
operation, press and hold the RANGE key for more than 1
second.

Chapter 2 Measurement Procedures
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(5) Push SHIFT key momentarily to step through DC and AC

test.

Key operation

Primary display

Secondary display

Push SHIFT

AC Voltage (mV)

Push SHIFT

DC Voltage (mV)

(6) Push DUAL key momentarily to enter multi-display mode.
Below, the table is DUAL key operation for DC voltage or

mV.
Key operation Primary display Secondary display
Push Dual DC Voltage (mV) Hz
Push Dual DC Voltage (mV)

Below, that is DUAL key operation for

AC voltage or mV.

Key operation

Primary display

Secondary display

Push Dual AC Voltage (mV) Hz

Push Dual AC Voltage (mV)

(7) Push Hz key momentarily to enter frequency measurement.

Key operation Primary display Secondary display

Push Hz Hz DC(AC)Voltage
(mV)

Push Hz and hold
more than 1 second

DC(AC) Voltage
(mV)

NoTE ) ° When measuring the voltage of Braun tube, select

1000 VDC range.

Chapter 2 Measurement Procedures
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7

7
HIOKI 3802 DiITAL HITESTER

0 to 750 VAC,1000 VDC

HIOKI| 3802 DiBITAL HITESTER

0 to 400 mVAC/DC

Chapter 2 Measurement Procedures
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2.2 Resistance Measurement

/\ DANGER |

* Never apply voltage to the test leads when the
Resistance functions is selected. Doing so may
damage the instrument and result in personal
injury.

To avoid electrical accidents, remove power from
the circuit before measuring.

(1) Set the function switch to S%=Q .

(2) Connect the black test lead to COM terminal and red test
lead to V * Q * 9k terminal.

(3) Touch the test leads to resistor and read the display.

(4) For manual range selection, press the RANGE key (the
AUTO mark disappears). To return to auto-ranging
operation, press and hold the RANGE key for more than 1
second.

(5) In Ohm test, press SHIFT key momentarily to toggle
CONTINUITY function ON/OFF. The continuity range is 0-
400.0 Q Momentarily pushing this key will only turn the
beeper off. While testing continuity, the beeper will sound if
the resistance falls below 10 Q.

NOTE * When the continuity check function is enabled, a

beep sounds if the resistance corresponds to a
display value of 100 or less in the current range
(or a value of 1000 or less in a 40000 counts
resolution).

* In the continuity check function, holding down the
RANGE key for at least 1 second switches to auto
ranging, and the +1)) indication appears, but no
continuity check is carried out.

Chapter 2 Measurement Procedures
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PUSH |
. H00o -
NIRRT i
PUSH
o)

0 to 40 MQ

Chapter 2 Measurement Procedures
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2.3 Diode Check

/\ DANGER |

* Never apply voltage to the test leads when the
Diode Check functions is selected. Doing so may
damage the instrument and result in personal
injury.

To avoid electrical accidents, remove power from
the circuit before measuring.

A good diode allows current to flow in one direction only.
To test a diode, turn the power off, remove the diode from
the circuit, and proceed as follows:

(1) Set the function switch to P& position.

(2) Connect the black test lead to COM terminal and red test
lead to V * Q * 9k terminal.

(3) Touch the red lead to the positive side of the diode and the
black lead to the negative side. The meter can display diode
voltage drops to approximately 2.5 V. A typical voltage drop
is 0.4 to 0.7 V, and the meter will sound a beep to remind
user.

(4) Reverse the test leads and measure the voltage across the
diode again. If the diode is:
* Good :OL is displayed.
* Shorted : Near 0 V drop is displayed in both directions,
and the beeper sounds continuously.
* Open : OL is displayed in both directions.

(5) Repeat step (3) and (4) for other diodes.

Chapter 2 Measurement Procedures
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Forward Bias Reverse Bias

e

Chapter 2 Measurement Procedures
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2.4 Capacitance Measurement

/\ DANGER |

* Never apply voltage to the pA.mA.J} terminal.
Doing so may damage the instrument and result in
personal injury.

AWARNlNal

* Be sure to short the capacitor to discharge it
before measuring it if it may charged. Doing so
may damage the instrument and result in personal

injury.

(1) Set the function switch to 9 position.

(2) Connect the red lead to pPA.mA.9F terminal, and black lead
in COM terminal.

(3) Open the test leads, then push REL key momentarily to zero
the residual.

(4) Connect the test leads across the capacitor and read the
display.

* Observe polarity when measuring the polarized

capacitors.

* When testing low-capitance devices, noise
introduced into the test leads from the human body
may prevent the measured value from stabilizing.
If this occurs, use the optional 9617 CLIP ON
BASE or the optional 9618 CLIP-TYPE LEAD
and keep hands away from the leads during
measurement.

Chapter 2 Measurement Procedures
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HIOKI 3802 DioITAL HITESTER
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0 to 9999uF
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2.5 Current Measurement

&WARNINal

* Do not use the tester to measure current when the
electric potential is 600 V or greater.
The current function overload protection trips at
600 VAC.

* To avoid electrical accidents, remove power from
the circuit before measuring.

* Do not apply voltage while a current range is
selected. Applying voltage may result in damage to
the instrument, or a serious accident.

2.5.1 pA Measurement (400 puA,4000 pA)

(1) Set the function switch to ==/~pA .

(2) Connect the black test lead to COM terminal and red test
lead to pA.mA.Jl terminal.

(3) Touch the test leads to the test points and read the display.

(4) For manual range selection, press the RANGE key (the

AUTO mark disappears). To return to auto-ranging
operation, press and hold the RANGE key for more than 1

second.
(5) Push SHIFT key momentarily to step through DC and AC
test.
Key operation Primary display Secondary display
Push SHIFT ACUA
Push SHIFT DCuA

(6) Push DUAL key momentarily to enter multi-display mode.
Below, the table is DUAL key operation for DC mA.

Key operation Primary display Secondary display
Push Dual DCuA Hz
Push Dual DCuA

Chapter 2 Measurement Procedures
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Below, the table is DUAL key operation for ACUA.

Key operation

Primary display

Secondary display

Push Dual

ACUA

Hz

Push Dual

ACUA

(7) Push Hz key mom

entarily to enter frequency measurement.

Key operation

Primary display

Secondary display

Push Hz

Hz

DC (AC)uA

Push Hz and hold
more than 1 second

DC (AC)uA

/

HIOKI 3802 oiGITAL HiTESTER

+ A

UA.mA

COM

0 to 4 mA DC/AC

Chapter 2 Measurement Procedures
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2.5.2 mA Measurement
(40 mA,400 mA)
(1) Set the function switch to ==/~mA.A .
(2) Connect the black test lead to COM terminal and red test
lead to pA.mA.9F terminal.
(3) Touch the test leads to the test points and read the display.
(4) For manual range selection, press the RANGE key (the

AUTO mark disappears). To return to auto-ranging
operation, press and hold the RANGE key for more than 1

second.
(5) Push SHIFT key momentarily to step through DC and AC
test.
Key operation Primary display Secondary display
Push SHIFT AC mA
Push SHIFT DC mA

(6) Push DUAL key momentarily to enter multi-display mode.
Below, the table is DUAL key operation for DC mA.

Key operation Primary display Secondary display
Push Dual DC mA Hz
Push Dual DC mA

Below, the table is DUAL key operation for AC mA.

Key operation Primary display Secondary display
Push Dual AC mA Hz
Push Dual AC mA

(7) Push Hz key momentarily to enter frequency measurement.
Key operation Primary display Secondary display
Push Hz Hz DC (AC) mA

Push Hz and hold [DC (AC) mA
more than 1 second

Chapter 2 Measurement Procedures
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7 N 0 to 400 mA DC/AC

HIOKI 3802 DiaITAL HITESTER

MAX-MIN

=i~ //“\7 il

*)

red
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2.5.3 A Measurement (10 A)

AWARNlNal

* The maximum input current in the 10 A range is
DC 10 A or AC 10 A rms. Never exceed this limit,
as doing so could result in destruction of the
instrument and personal injury or death.

(1) Set the function switch to ==/~mA.A .

(2) Connect the black test lead to COM terminal and red test
lead to A terminal.

(3) Touch the test leads to the test points and read the display.
(4) Push SHIFT key momentarily to step through DC and AC

test.
Key operation Primary display Secondary display
Push SHIFT AC A
Push SHIFT DC A

(5) Push DUAL key momentarily to enter multi-display mode.
Below, the table is DUAL key operation for DC A.

Key operation Primary display Secondary display
Push Dual DC A Hz
Push Dual DC A
Below, the table is DUAL key operation for AC mA.

Key operation Primary display Secondary display
Push Dual AC A Hz
Push Dual AC A

(6) Push Hz key momentarily to enter frequency measurement.
Key operation Primary display Secondary display
Push Hz Hz DC (AC) A

Push Hz and hold |DC (AC) A
more than 1 second

Chapter 2 Measurement Procedures
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Chapter 3
Special Functions
Instruction

This multi-meter provides operators with various functions
including:

* Dynamic Recording

* Data Hold / Refresh Hold

* Relative

* Analog Bar graph

* Auto Power Off and Sleep Mode

* Display Value Selection Function

* Demonstrate Annunciator of Display
(LCD Display Check Function)

* Continuity Function For Ohms Measurement

* Combination Display

* Communication Function (RS-232C)

* Warning Function for Incorrect Current Input Terminal
Connection

* Power-on Option

Chapter 3 Special Functions Instruction
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3.1 Dynamic Recording

The dynamic recording mode can be used to catch
intermittent turn on or turn off surges, verify performance,
measure while you are away, or take readings while you are
operating the equipment under test and can not watch the
meter.

The average reading is useful for smoothing out unstable or
changing inputs, estimating the percentage of time a circuit
is operated, or verifying circuit performance.

The operational procedures are described below:

(1) Press HOLD/MAX * MIN for more than 1 second to enter the
dynamic recording. The present value is stored to memories
of maximum, minimum and average. MAX AVG MIN
annunciator will be on.

(2) Press this key for more than 1 second to exit recording
mode.

(3) Press this key momentarily to cycle through maximum,
minimum, average and present readings. The MAX, MIN,
AVG or MAX AVG MIN annunciator turns on respectively to
indicate which value is being displayed.

(4) The beeper sounds when a new maximum or minimum
value is recorded.

(5) If an overload is recorded the averaging function will stop.
An average value becomes OL (overload).

(6) The secondary digits show the relative stamping time for
MAX, MIN, AVG reading.

NOTE * In dynamic recording, the auto power off feature is

disabled. and the @U¥F will be turned off.

* Selecting dynamic recording in auto range, it will
record the value of MAX, MIN or AVG for
different ranges.

* The recording speed of dynamic recording is about
100 milli-seconds (0.1 second).

* The average value is the true average of all
measured values taken since the recording mode
was entered.
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* The unit of relative time is second, and the
maximum display is 99,999 sec.

PUSH
s ENsec A“E‘c’ uqxqvgwg !

. PUSH| PUSH
1sec

wo 0003 -
3806 -

PUSH pysH
1sec
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3.2 Data Hold/Refresh Hold
3.2.1 Data Hold

The data hold function allows operators to hold the
displayed digital value, while the analog bar graph continues
showing the present readings. Press HOLD/MAX * MIN key
to enter the data hold mode, and the DH will be displayed.
Press the key again to exit. The present reading is now
shown.

* The analog bar graph continues showing the

present readings.

3.2.2 Refresh Hold

You can use the power-on option to set the Refresh Hold
when you are working on a difficult measuring field. This
function will freeze measuring value automatically, and
sound a tone to remind user. The operation of push key is
same as the operation of Data hold.

* If the reading is unstable, the display may not be

updated.

* In the voltage, current, and capacitance functions,
when the measured value corresponds to 80 counts
(800 counts in the case of 40000 counts
resolution), the display value is not updated.

* In the resistance and diode functions, the display
value is not updated in the overload OL state, and
when the test leads are open-circuit.
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3.3 Relative (ZERO)

The relative function subtracts a stored value from the
present measurement and displays the result.

(1) Press REL key momentarily to set the relative mode. This
sets the display to zero and stores the displayed reading as a
reference value, also A will be displayed.

(2) Both auto or manual range can set relative mode. The
relative mode can't be set when an overload has occurred.

(3) Press this key again to exit the relative mode.

(4) In the relative mode, the zero point of bar graph is set to
middle position.

(5) When the Ohm measurement mode is entered, the display
will reads a non zero value due to the presence of test leads.
You can use the relative function to Zero-Adjust the display.

* In the case of an overload ( OL indication), the

relative function does not operate.

* The relative function is ended by changing the
function, pressing the SHIFT key, RANGE key,
DUAL key, or Hz key, or by powering off the
instrument.

3.4 Analog Bar Graph

The analog bar graph display provides a 21 segments analog
reading representation. The unit of the bar graph is 50
counts/bar (40,000 counts resolution: 500 counts/bar) except
when in the RELative mode. The unit of the bar graph is
100 counts/bar in the RELative mode. For increased
sensitivity, the display of bar graph moves across the scale
four times for each range. The bar returns to 0 (wraps
around) for 1000, 2000, 3000, 4000 counts (40,000 counts
resolution: 10,000, 20,000, 30,000, 40,000 counts).
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3.5 Auto Power Off and Sleep
Mode

Two steps for power saving:

(1) The instrument may enter sleep mode within 15 minutes, if
none of the following happens.
* Push keys are used.
* Measurement function is changed.
* Dynamic recording is set.
* 1 ms peak hold is set.
* Disable auto power off with power-on option.

(2) In sleep mode, the LCD will display a blinking @UF signal.
* To wake-up sleep mode, press any push key for more
than 0.5 sec or rotate function switch.
* Without waking up, after 15 minutes, the meter will
automatically shut off completely.

(3) You must turn the function switch to the OFF position, then

turn on again to activate the meter after auto power off.
* DISABLE AUTO POWER OFF

When the meter is to be used for long periods of time, the
operator may want to disable the auto power off. Once the
auto power off function is disabled, the meter will stay on
continuously. To shut off the meter by turning the function
switch to the off position.
To activate this function, press and hold the SHIFT key
before switching the meter power on. When all annunciators
are displayed, press any key momentarily to exit
demonstration mode, and the @UFF annunciator will be off.

NOTE ) ° All settings are reset after returning from sleep

mode or auto power off.

* The functions in this section are disabled when
recording function is active.

3.6 Display Value Selection

Function
It is possible to select either 4000 or 40000 as the maximum
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display value, using either of the following methods.

(1) After powering on the instrument, hold down the display
range select key for more than 1 second. Holding down the
display range select key once more for more than 1 second
returns to the previous display value.

(2) Power on the instrument while holding down the RANGE
key (power on options). This selects the 40000 display value
setting.

* When the dual display function is active, this

changes the display value for both the first and
second displays.

* When the instrument is powered on in the usual
way (without using the power on options), a
maximum display value of 4000 is selected.

* The display value for the capacitance measurement
function does not change (fixed at 4000).

3.7 Demonstrate Annunciator

To demonstrate the annunciators, press SHIFT key and turn
on the meter simultaneously. All annunciators will be
displayed. Press any key to exit demonstration mode.

NOTE * This operation cancels the power save function. To

renewable the power save function, power the
instrument off and on again.
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3.8 Continuity Function for OHMS
Measurement

In Ohm test, press SHIFT key momentarily to toggle
CONTINUITY function

ON/OFF. The continuity range is 0-400.0 Q Momentarily
pushing this key will only turn the beeper on/off.

While testing continuity, the beeper will sound if the
resistance falls below 10 Q. For other range, the beeper will
sound if the resistance falls below 100 counts (40,000
counts resolution: 1,000 counts).

NOTE * After starting the conductivity check function

based on resistance measurement, even pressing
the SHIFT key to exit the function does not return
to auto ranging. To set auto ranging, hold down
the RANGE key for at least 1 second.

* In the continuity check function, holding down the
RANGE key for at least 1 second switches to auto
ranging, and the -») indication appears, but no
continuity check is carried out. (The beeper does
not sound.)

3.9 Combination Display

The frequency measuring mode helps detect the presence of
harmonic currents in neutral conductors and determines
whether these neutral currents are the result of unbalanced
phases or non-linear loads.

For Voltage or Current test, press Hz key momentarily to
enter Frequency test. Voltage or Current will display on the
secondary display, the frequency will display on the primary
display. This allows simultaneously monitor the current
levels and frequency.

Press Hz key more than 1 second to return to Voltage or
Current measurement.

Please refer to the Chapter 2 of Measurement Procedures,
that will detail for other combination display.
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3.10 Communication (RS-232C)

This meter has a communication capability. This function
will assist user to recording and keeping data easy.

We have offer 3852 to optional accessories. The 3852
include a cable with phonic receiver and a software disc.
Please refer following procedures If you want to
communicate with personal computer.

(1) Push and hold the DUAL key then turn the function switch
from off position to any function, wait 1 second, then
release the push key. You will find that the annunciator of
is light on the display.

(2) Fixes one side of cable to the holster of meter and connect
the 9 pin’s terminal of cable to communication port 1 or 2
of personal computer. See the Figure below.

(3) Execute the software to take the data for your necessary
data.

NOTE * See the 3852 instruction manual

To COM1 or
COM2 of
computer
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3.11 Warning Function for
Incorrect Current Input
Terminal Connection

This instrument has a safety function to prevent accidents
when measuring voltages. Under the following conditions,
Error flashes in the first display and the beeper sounds.

* The function switch is set to a position other than =/~
mA.A, and a test lead is connected to the A terminal.

NOTE * This function does not operate if the fuse

connected to the A terminal has blown.

3.12 Power-on Options
SELECTING POWER-ON OPTIONS

Some options can be selected only when you turn the meter
on.

To select power-on options, press and hold push key while
turning the function switch to any on position. Power-on
options remain selected until the meter is turned off.

® SHIFT

* Demonstrate Annunciators
To demonstrate the annunciators, The entire annunciators
will be displayed. Press the key again to exit demonstration
mode.

* Disable auto-power off
In general, the auto power off function will turn the meter
off if neither function switch nor push key is activated for
15 minutes. When auto power off is disabled, the meter will
stay on continuously.
Auto-power off will be auto disabled in Dynamic Recording.

® HOLD/MAX * MIN
* Enable Refresh Hold .
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® REL

* Disable beeper function.
Turns off all beeper functions.

® RANGE

* Select 4,000/40,000 counts resolution.
In general, The meter is 4,000 counts (3 3/4 digits)
resolution and the response time is 3.3 times per second. By
this option, the meter can be changed to 40,000 counts (4
3/4 digits) resolution and the response time can be updated
to one time per second.

¢ DUAL

+ Set Computer Interface.
Turn on Data output function by RS-232C interface. The
RS232 annunciator will turn lit.
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Chapter 4
Specifications

4.1 General Specification

Measurement System

Dual integration

AC Measurement
System

True RMS measurement

Type of Display

LCD

Maximum
measurement count

40000count, 4000count

Polarity Display

Automatically lights only when '-'.

Battery Low Display

The indicator flashes.

Range Selection

Automatic or Manual

Function Switch

Rotary switch

Sampling Rate

Approx. 3 times/s (except Q and Hz,
4000count)

Approx. 0.8 times/s (except €2 and Hz,
40000count)

Approx. 0.8 times/s (€2 and Hz)
Approx. 20 times/s (bar graph)

Location for use

Indoor,
altitude up to 2000 m (6562 feet)

Operating Temperature

and Humidity Range

0 to 50°C (32 to 122°F),
80% RH or less (no condensation)

Storage Temperature
and Humidity Range

-20 to 60°C (-4 to 140°F),
80% RH or less (no condensation)

Temperature
Characteristic

0.15 X (measurement accuracy)/’C (°F)

Power Supply

one 6F22 manganese battery

Rated supply voltage

9VDC X 1
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Continuous operating Approx. 50 h (VDC, manganese battery)
time Approx. 90 h (VDC, alkaline battery)

Maximum input voltage VDC, VAC, V(AC+DC):

40 mV to 400 mV range:

600 VDC/600 Vrms(sin)

except 40 mV to 400 mV range:

1200 VDC/850 Vrms(sin)
ADC,AAC,A(AC+DC):

400uA to 400 mA range:

Fuse protection 1 A/600 VAC

4 A to 10 A range:

Fuse protection 15 A/600 VAC
Q,C,Continuity check/Diode check: 600
VDC/600 Vrms(sin)

Dielectric Strength 6 kVrms sin for 50/60 Hz, 1 minute
(terminal to housing)

Noise Resistance NMRR : VDC minimum -60 dB (50 /60
Hz)
CMRR :
VDC minimum -120 dB (50/60 Hz)
VAC minimum -60 dB (50/60 Hz)

Power Rated 40 mVA typ.
(VDC, supply voltage 9.0 V)
55 mVA typ.
(DCA+Hz, supply voltage 9.0 V)

Maximum rated power 60 mVA

Battery consumption The Eindicator flashes when Approx. 7.2
display V or less.

Dimensions and Mass  Approx. 90W X 192H X 37D mm
Approx. 3.54"W X 7.56"H X 1.46"D
(not including protrusion)
Approx. 440 g,15.5 oz (body,battery)
Approx. 640 g,22.6 oz
(body,holster,battery)

Accessories 3851-10 TEST LEAD
Protective holster
Instruction manual
one 6F22 manganese battery (built into the
instrument)
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Option 3852 RS-232C PACKAGE
3853 CARRYING CASE
9617 CLIP ON BASE
9618 CLIP-TYPE LEAD

Applicable Standards Safety: EN61010-1:2001
Pollution Degree 2, Measurement
category II (1000 V),category III
(600 V) (anticipated transient
overvoltage 6000 V)
EMC: EN61326:1997+A1:1998+A2:2001

4.2 Accuracy Chart

We define measurement tolerances in terms of rdg.
(reading) and dgt. (digit) values, with the following
meanings:

* rdg. (reading or displayed value)
The value currently being measured and indicated on the
measuring instrument.

* dgt. (resolution)
The smallest displayable unit on a digital measuring
instrument, i.e., the input value that causes the digital
display to show a "1".

Temperature and humidity for guaranteed accuracy
23°C£5°C (73°F £9°F), 80% RH or less, no condensation

Guaranteed accuracy period
1 year

* In the 40000 counts mode, multiply the number of

least significant digits(dgt) by 10.
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B DC VOLTAGE

Range (40508?:3:2?:0(16) Accuracy S’gteég;dn
40mvV | 10uV(1uv) +0.08%rdg. + 5dgt. 600V DC/
400mV|  0.1mV(10uV) +0.06%rdg. * 3dgt. 10V - Hz
av 1mV(0.1mV) +0.06%rdg. + 3dgt.
40V 10mV(1mV) +0.06%rdg. +3dgt. o !
400V | 0.1V(10mV) +0.06%rdg. + 3dgt. oo
1000V 1V(0.1V) +0.06%rdg. + 3dgt.

* Input Impedance: 10MQ (1000 MQ for 40mV and 400mV)

B AC VOLTAGE (TRUE RMS : From 5% to 100% of range. )

Resolution Accuracy

Range| (40000 Overlo_ad

9 ¢ mo;s)ums 50/60Hz 45Hz to 1kHz Protection
40mV| 10uV(1uV) | +0.7%rdg.+5dgt. | +1.5%rdg.%5dgt. | 600 D
400m [0.1mV(10uV)| +0.7%rdg. +5dgt. | +1.5%rdg. £5dgt. | 1050 1y
4V [1mV(0.1mV)| £0.7%rdg. +5dgt. | =+1.5%rdg.+5dgt.
40V [ 10mV(1mV) | +0.7%rdg.+5dgt. | +1.5%rdg.£5dgt. | 'mpy ma
400V | 0.1V(10mV) | £0.7%rdg. = 5dgt. | £1.5%rdg. £5dgt. | 10",
750V | 1V(0.1V) | +0.7%rdg.+5dgt. | +1.5%rdg.+5dgt.

* Input Impedance: 10MQ (1000MQ for 40mV and 400mV)
* Crest factor: 3

B DC CURRENT

Range E&EEEEE Accuracy Input impedance| F(,)rgteerl(g;dn
400pA | 0.1uA(10nA) | +0.2%rdg.+3dgt. | Approx.100Q
4000pA| TuA(0.1pA) | £0.2%rdg.£3dgt. | Approx.100Q | 1A/600VAC,
40mA | 100A(TIA) | +0.2%rdg.+3dgt. | ApproxiQ | Fee s
400mA |0.1mA(10pA)| +0.2%rdg. =+ 3dgt. Approx.1Q
4A | 1mA(0.1mA) | £0.2%rdg.+3dgt. |Approx.0.01Q| 15A/600VAC,
10A | 10mA(TmA) | +02%rdg. £ 3dgt. |Approx0.01|  Fuse ™

* 10 A continuous.
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B AC CURRENT (TRUE RMS: From 5% to 100% of range.)

Range (I}Oeoso(glglljomr; 45 |A_|00uracy Input impedance| Overlqad
mode) z to 1 kHz Protection
400pA | 0.1uA(10nA) | +1.0%rdg.+=5dgt. | Approx.100Q2
4000uA| TuA(0.1uA) | £1.0%rdg.+5dgt. | Approx.100€2 | 1A/B00VAC,
40mA | 10uA(TUA) | £1.0%rdg £5dgt | Approx 19 | o™
400mA [0.1mA(10pA)| *1.0%rdg.+5dgt. Approx.1Q
4A | 1mA(0.1mA)| *+1.0%rdg.+5dgt. |Approx.0.01€Q| 15A/600VAC,
10A | 10mA(TmA) | +1.0%rdg.+5dgt. | Approx0.010Q| ' Fuse *
* 10 A continuous.
* Crest factor: 3
RESISTANCE
Range | omecommae| A% | "Voiage" | protecton
400Q | 0.19(0.01Q) |#0.2%rdg.+3dgt.| 3.3V(Max.)
4kQ 10(0.1Q) | +0.2%rdg.+3dgt. | 1.28V(Max.)
40kQ 10Q(1Q) +0.2%rdg. +3dgt. | 1.28V(Max.) | gogv
400kQ | 100Q(10Q) | +0.2%rdg.+3dgt.| 1.28V(Max.) | DC/rms
4AMQ | 1kQ(0.1kQ) | +0.2%rdg. =+ 3dgt. | 1.28V(Max.)
40MQ |  10kQ(1kQ) | +1%rdg.+5dgt. | 1.28V(Max.)

* Instant Continuity: Built-in buzzer sounds when resistance is
less than 100 counts (40000 counts mode: 1000 counts).

B CAPACITOR
. Overload
Range | Resolution Accuracy Protection
4nF 1pF +2.5%rdg. £ 6dgt.
40nF 10pF +2.5%rdg. +6dgt.
400nF 0.1nF +2%rdg. =4dgt.
4uF nF +5%rdg. + 4dgt 600V
H — - - DC/rms
40uF 10nF +5%rdg. £4dgt.
400uF 0.1uF +5%rdg. +4dgt.
9999uF 1uF +6%rdg. =4dgt.>2mF, NO Spec.

* With film capacitor or better, use Relative mode to zero
residual.
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B DIODE CHECK

Range Resolution Accurac Test Test Overload
ge | (0000 dcg)un‘s Y| Current | Voltage | Protection
. +1.0%rdg. | Approx. 600V DC/
Diode [ 1mV(0.1mV)| = ot | <33V s
AUDIBLE CONTINUITY TEST
Range Resolution Accurac Test Test Overload
9 (400r?12§:)”"ts y Current | Voltage | Protection
built-in buzzer
sounds when
Diode |1mV(0.1mV)| reading is Approx. | 3 4y, | 600V DC/
1.65mA rms
below approx.
100 mV
Bl FREQUENCY for Voltage measurement
Resolution Min.Input | Overload
Range (40000 counts mode) Accuracy Freq. Protection
100Hz | 0.01Hz(0.001Hz) | £0.02%rdg. + 1dgt. 10Hz 1.600vVDC/
1kHz | 0.1Hz(0.01Hz) |+0.02%rdg.+1dgt.| 10Hz rmsinfgl:tmv
10kHz | 1Hz(0.1Hz) |+0.02%rdg.+1dgt.| 10Hz 2.1200V
DC/
100kHz| 10Hz(1Hz) |+0.02%rdg.+1dgt| 10Hz | geoi o
for V input
200kHz| 100Hz(10Hz) |=+0.02%rdg.=* 1dgt. 10Hz or
10%V * Hz
FREQUENCY SENSITIVITY
INPUT RANGE MINIMUM SENSITIVITY(RMS SINEWAVE)

(Maximum input for
Ispecified accuracy = 10 x

Range or 1000V)

40Hz to 20kHz

10Hz to 200kHz

40mV 10mvV -
400mVv 30mVv 40mV
4V 0.3V 0.4v
40V 3V 4V
400V 30V 40V(=100kHz)
1000V 300V 400V(=100kHz)
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Chapter 5
Maintenance and Service

5.1 Changing the Battery and
Fuses

AWARNlNal

* To avoid electric shock when replacing the battery
and fuses, first disconnect the test leads from the
object to be measured. Also, after replacing the
battery and fuses, always replace the cover and
tighten the screws before using the tester.

* When replacing the battery, 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 battery.

* Handle and dispose of battery in accordance with
local regulations.

* Replace the fuse only with one of the specified
characteristics and voltage and current ratings.
Using a non-specified fuse or shorting the fuse
holder may cause a life-threatening hazard.

In order to protect the circuitry, a fuse is provided for pA,
mA or A terminals.

When current does not measured normally, the fuse might
be blown by over current.

Referring to the diagram, change the battery or fuses as
follows:
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5.1.1 Battery Replacement

One 6F22
manganese battery

(1) Detach the test leads from the measuring circuit and confirm
that the function switch is off.

(2) Detach the holster.

(3) Invert the lower case (bottom of the main unit) and use a
Phillips screwdriver to remove the three case-retaining
SCrews.

(4) Lift up and remove the lower case.

(5) One laminated battery (6F22) is found at the position shown
in the diagram. Remove only the battery from the main unit.
Detach the battery from the connector and replace with a
new battery.

(6) Reattach the lower case and tighten the screws.
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5.1.2 Fuse Replacement

For uA.mA terminal fuse

1 A/600 VAC ¢$10.319-34.925 mm

Made by Littelfuse BLS1 (Short circuit rating: 10 kA)

or Made by GOULD SHAWMUT SBS1 (Short circuit rating: 100 kA)
or Made by Ferraz SHAWMUT SBS1 (Short circuit rating: 100 kA)

For A terminal fuse
15 A/600 VAC ¢10.319-38.1 mm

Made by Littelfuse KLK15 (Short circuit rating: 100 kA)

or Made by GOULD SHAWMUT ATM15 (Short circuit rating: 100 kA)
or Made by Ferraz SHAWMUT ATM15 (Short circuit rating: 100 kA)

(1) Detach the test leads from the measuring circuit and confirm
that the function switch is off. Do not change the position of
function switch until the fuse has been replaced; doing so
during replacement may cause malfunctions.

(2) Detach the holster.

(3) Invert the lower case (bottom of main unit) and use a
Phillips screwdriver to remove the three case-retaining
SCrews.

(4) Lift up and remove the lower case.

(5) Lift up the printed circuit board.

(6) Replace the blown fuse. Make sure the fuse type is correct;
fuses must match either the HA/mA or A types terminal.

(7) Reattach the printed circuit board and lower case and
tighten the screws.

(8) After replacing the fuse, confirm before use that the function
switch indicates the same function as on the LCD display.
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5.2 Service

If the instrument seems to be malfunctioning, confirm that
the battery are not discharged, and that the test leads and
fuses are not open circuited before contacting your dealer or
Hioki representative.

When sending the instrument for repair, remove the battery
and pack carefully to prevent damage in transit. Include
cushioning material so the instrument cannot move within
the package. Be sure to include details of the problem.
Hioki cannot be responsible for damage that occurs during
shipment.

5.3 Cleaning

To clean the instrument, wipe it gently with a soft cloth
moistened with water or mild detergent. Never use solvents
such as benzene, alcohol, acetone, ether, ketones, thinners or
gasoline, as they can deform and discolor the case.
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