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2) ROT AU — K% V-Q-PF 112, BE COM S 1128
LET,

3) WHEEFEIZT A M) — FEEF L, ROMEHRAZT,

(4) DUAL ¥ —%#3 Z L (2 JE S0 E S5 IR 2380 0 i v £
(FE2F 4 AT LA DFERN-1"/"100-"2 )V #1 v %
T

(5) Hz X —% 9 & | BT = —7 « b/ L ZEHIE IR
FIZEID bV £,

6) v =T L UEEOYE  RANGE/ABmM-Q % — % #f L
EFTAUTO ~— 7 B HZET), HOA— LU PIZT 25
%5413, RANGE/ABmM-Q ¥ —% 1 #LL B L £,

A E— R TO RS E L 1 Hz~200 kHz T

E

- "-100-"E— F TORERHAEEHREIL 50 Hz~10 MHz
T,

C Fa—F 1 LB & U/ ULRIEHTE RIS SHIFT/PEAK
F—F1RULRT L M) AHRA—TH+FE = E—
IS Yib Y ET UN—F S5 TDBERTFHSIY #h
UFErT),

B28 REAHE



24

PUSH
™

1~10 MHz

i

$28E

AETE



25

25 aAVTUHREATE

m « g AmA.SF .TEMP._nnnLOUT i FICEEZAAL
HOWTLIESW, ABFWHEL. ABEBERICHEY E
j—o

NEED - Fv—USATLBLBOISILFUSIE Wik E
GRS ERELTHADHELTCEEL, RBER
BL. ASFHITHYET,

() 7y7rvrvary -SWEIFIZLET,

Q) FROT A U — K% u AmA.9F . TEMP._L OUT &+
12, B% COM 11k L £ 97,

3) 7A MV —F&BML, RELX*—%2# L (EREEZERIC
LET,

4) BERRICT 2 MU — Rk L, RROMasirEd,

BEOBHB VT Y ENET BB B ET
STLEEL,
AEORICA VT U ERBLTESL,
EEREOAVTUYENETS HHE. HROTR Y
—REEATHE. TR MY — FOBEEAKN S0
7 4 ADRET . AEBHNRE LGV Y &
T EDZ/EICIF. 9617 810 ) v T, 9618 1) v
IRU—F (T ar) FERVT, AMEH S E
MEBLTHELTESL,

B28 REAHE
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UNEEE:S - 600 V U EDOBREODSHE. BBRADGERAEIXTHE
WTLESW, BR7Z77V3aV0BEFRER
ACB00V TY,
- BREBREH IO AERBOEBRE—EY > TH
B, TAMY—FZEHEHKL, AELTILESL,
CBRULUVICBREEZAANLIGVTLEEN, AH%
BiEL., AGERIZHYET,

2.6.1 pABIE (400uA, 4000 1 A)

() Zryvrvay - SWa=/~uAIZLET,

@) DT A MY — K%y AmA.9F .TEMP. L OUT ¥+
2, B% COM i 1128 L £,

(3) SHIFT/PEAK % — % #f L T DC/AC/(AC+DC) % i& R L £
T

@) BERIBKICT A M) — REBHE L, FROMEEFAET,

) ~==a2T7 N L VEEDOYA  RANGE/ABmM-Q & — % #f L
*4 (AUTO ~—7 ﬁ){ﬁxé‘i?‘)o BHOA— L2215
541X, RANGE/dBm-Q ¥ —% 1 #LL B L £,

(6) DUAL ¥ —%49 L T 27T 4 A7 LA E— KPHEE
SET, DUAL F—E 5 Z L IZLL T O X 5 IZFRRHY)

Db FT,
» DC 1 A BIE RS
FT1T A4 AT LA FB2T A4 AT LA
DCuA Hz
l l
DCu A ACu A
l l
DCu A TR L
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- AC u A BIZERF
FT1T 4 AT LA
ACuA

l
ACu A
!
ACuA

* (AC+DC) i A BIERS
FTB1T AT LA
(AC+DC) u A

!
(AC+DC) u A
1
(AC+DC) u A
!

(AC+DC) 1 A

F2TF 4 AT LA
Hz
!

DCu A
!

FRIRL

FE2T 4 AT VLA
Hz
!
ACuA
!
DCu A
!
FoRR L

(7 Hz X —%MT L T aT AT 4 AT LAE— NIZLDJEKE
B (T a—T kb, 2L RIE) WEKRERRESNET,
Hz ¥ — 27 ZLICLLFO X D ICERR-BRE 0 b ) £9,
T aT VT A AT LA E— REMRET28A1E Hz ¥ —%
1 LI EFL £,

FTB1T 4 AT LA
Hz
!

Fo2T A AT LA
DC 1 A/AC 1 A/(AC+DC) 1 A
!

%(7 =—7 4 tt) DCpu A/AC u A/(ACH+DC) u A
l

ms (/3L AN

DC u A/AC 1t A/(AC+DC) p A

JEE R L OVOL AR R EREIZ X RANGE/dBm-Q ¥ —(2 X %
F— R V/v=aT by DU NARETT,

'

T a1—T 4 lE KT/ AERIERIZ SHIFT/PEAK

F—Z 1 HLULEETE M) AROD—TH+FELEF—
TEYVbYET (N—7 35 TDBHERTNEY b

YES),
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2.6.2 mABIFE (40 mA, 400 mA)

() 777 ar - SWE=/~mAAIZLET,

) FKDOF AV — F% g AmA.9F .TEMP._ OUT &+
2, B% COM T IoBk LE 7,

(3) SHIFT/PEAK % — % #f L 'C DC/AC/(AC+DC) % &R L %
7

(4) BEERBKIZT A Y — REB L, EROHEEHRAET,

5) ~=aT L UVBRIEOEE  RANGE/ABmM-Q % — % L
EFT(AUTO ~— 27 B ET), BOA— L DIZT 2
%41E. RANGE/ABmM-Q % —% 1 #LIEM L £,

(6) DUAL ¥ —% 9L ToaT LT 4 AT LA E— FRPETE
INFEF, DUAL F—% 3 T LIZLLF D L HIZFKRNY)

DHDY £T,

- DCmA BIE B

1T 4 AT LA

- (AC+DC)mA HBIE B

T1T A AT LA

2T A AT LA

DCmA Hz
l l
DCmA ACmA
! !
DCmA TR L
- ACmA BIE B
FB1T A AT LA FB2T 4 AT LA
ACmA Hz
! !
ACmA DCmA
l l
ACmA =N

2T A AT LA

(AC+DC)mA Hz

(Aé+DChnA ACLA
(AC+DC)mA DC;A
méQOA %%&L
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(7) Hz F—%WF L TaT VT L A7 LA E— NZLDEHE
B (T a—T gk, SVRE) BERESHRESNET,
Hz ¥ — %234 ZLICUTO LI ICE BTV 3,
TaT VT 4 AT A E— R 256813 Hz ¥ —%
1 RLLEF L E9,

FT1T A4 AT LA FT2T A4 AT LA

Hz DCmA/ACmA/(AC+DC)mA
l l

%(7 = —7 4 t)  DCmA/ACmA/(AC+DC)mA
l l

ms(/ /L ANE) DCmA/ACmA/(AC+DC)mA

JER R L OVOL AIEHIER 21X RANGE/dBmM-Q s —(2 Xk %
F—PFL o Vv T L DU Z BN RERETT,

- Fa—TF 4 B & UL RIERIERC SHIFT/PEAK
F—Z1HLUERTE M) ARD—TH+FEF—

CEVBEHYET (N—T 5 T DBHERTHNEIY b
YEF),

K ) 0~400 mA DC/AC
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26.3 AfIE (10 A)

NE=ES - 10AL Y CORRKAHNEFRIEDCI0A/ACI0Arms T
T, COBREBADEARREWMBL ARSI 27

BDTAALLGNTLESLY,

i

() 777 ar - SWE=/~mAAIZLET,
2) ROTA MY — R%& AMTI2, B% COM i 7128k L &
jﬁo

(3) SHIFT/PEAK % — % #f L T DC/AC/(AC+DC) % &R L £
o

(4) BHEERKICT A MY — REBR L, ROz aiirEd,
(5) DUAL ¥—%#fid L T a7 VT 4 A7 LA T— RBHE
EREd, DUAL F—Z 4 Z L LU F D K 5 I &Rsny)

DY ET,

- (AC+DC)A BIE B

FBITAAT LA

- DCA B
FT1T 4 AT LA FB2T A AT LA
DCA Hz
! !
DCA ACA
! !
DCA R L
- ACA AIE M
FB1T A4 AT LA F2T A4 AT LA
ACA Hz
! !
ACA DCA
! !
ACA FRIRL

F2T A AT LA

(AC+DC)A Hz
(Aé+DCy\ iCA
(AC+DC)A SCA
mémQA %%ﬁb
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(6) Hz ¥ —%WF L TaT VT L A7 LA E— NIZLDJEHE
B (T a—T gk, SVRE) BERESHRESNET,
Hz ¥ — %234 ZLICUTO LI ICE BTV 3,
TaT VT 4 AT A E— R 256813 Hz ¥ —%
1 RLLEF L E9,

FT1T A4 AT LA FT2T A4 AT LA

Hz DCA/ACA/(AC+DC)A
l l

Y%(7 = —7 1 k) DCA/ACA/(AC+DC)A
l l

ms (/3L A1) DCA/ACA/(AC+DC)A

JER R L OV AERIE R 21X RANGE/dBmM-Q s —(2 Xk %
F—PFL o Vv T L DU Z BN RRETT,

- Fa—TF 4 B & UL RIERIERC SHIFT/PEAK
F—Z1HLUERTE M) ARD—TH+FEF—

CEVBEHYET (N—T 5 T DBHERTHNEIY b
YEF),

@ A 0~10 A DC/AC

HIOKI 3801 DiGITAL HITESTER

¢
pm mx M -[
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27 RERIE

UNBAcy © 4 AmA.JF.TEMP._nnn OUT & FICEEZAAL
BTSN AFEWEL. AGERICHYFE
?-O

(1) 77 v 27 ar - SW % TEMPITIZ LET,

Q) A7 arDEREST—7 (9180,9181,9182,9183) %
£ A.mA.JF . TEMP._nrL OUT i+ (+{RI¥E+) & COM 3
T (T ICEER L ET

(3) IREZME L-WBRIC Y v — T & 5T, FROMEE S
ijﬁo

(4) DUAL ¥—% 9 L °C (BIX) FFEER) OXRRVBE 17
U ATVAEELT A AT LA ETRAEIZH VDY £,

- °C(BRK) 2°F(ER) IERT 3XELUTOREY TT.
°F=1.8 X °C+32
CRETO—JOBEISEELTERLTIESL,
CRIEEONFENERY GEETO—JEAE@ILoH
YHTTLESLY,
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35

+| _PUSH

B28 REAHE



36

2.8

A\ S5 1%

INILAH A

+ . AmA. 9. TEMP._nnmL OUT i FICEEZAAL
HWTLEE WL, RBEHEBL, ABEHRIZHYE
j_o

() 77> 7 v arv -+« SW % TEMPITHIZ LET,

(2) SHIFT/PEAK — % L C, 7OV A DHE R B L £
(M ~—27 BRI L E7), B SHIFT/PEAK ¥ — % #i4
CHSEENERR S, BENE Y 7o v a VICERESRE
kR

(3) Hz x—%M LT, HHEEOREME (16 FiEH) 2R L £
T F—EM UK B & ARSI EEE L TR LET,

(4) DUAL ¥—%# L C AR DOT = —7 ¢ b (1~99%)
EBRRLET, ¥F—2MULETDET = —7 ¢ L ER L
TELET,

CISLR DB ERIR L 1B A T LR BEASH )

ShET,

s TIANEOENEE KRS 600 Hz, Ta—TFT4«
Lt - 50% TY (RADERZVS L ZDEEICRY &+
EBB

5% TE RTREAR BR B
05 1,2, 10, 50, 60, 75, 100, 150, 200, 300, 600,
1200, 1600, 2400, 4800Hz M 16 FE%ETY,

DT A VTN —t— T eI R &

nEv,

B28 BEAHE
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29 AAI+HEBSH¥EE

A\ S5 1%

+ . AmA. 9. TEMP._nnmL OUT i FICEEZAAL
HWTLEE WL, RBEHEBL, ABEHRIZHYE
j_o

() 77> 7 v arv -+« SW % TEMPITHIZ LET,

(2) SHIFT/PEAK ¥ —% 1 BPRI#R LiilT, & 1 ~FREZ EE) L
F9. F2T 4 A7 LA "Lo-Hi" (Low to High) 23%
RENET, FE SHIFT/PEAK & —% 1 #LL LR LeT 5
ERSRERBR S, IRERIE T 7 7 va VICRREIRE
T

(3) DUAL ¥— % L T, 5 H DK ES "Lo-Hi", "Hi-Lo"
(High to Low) ., "Hi-PS" (Pulse of Low to High) . "Lo-PS"
(Pulse of High to Low) ¢ 4 FifH/HEIRL £,

@ B1T A AT VA I EA~VHEMERRFLUET BHENAD,
HOLD/MAX-MIN & — % #f L TH7 % 3R L, REL & — % #if
LCHEEFELET,

(5) Hz F—& M+ L FA~NAX—LET, ¥4 ~BEn
Wbl BELEERHIIN, 7 —»2»B0 £7,

(6) SHIFT/IPEAK ¥ — %4 & & A < LM L
WICRRELZEIC) Yy bERET,

CBARDRENOsDEFITHZ F—FEMLTRE—

FEETHLEBEIHEASIAFRA, T, HHOHRTE
(HOLD/MAX-MIN ¥—) . #{ED#E (REL ¥—) %
ALY EFFT DT, —E SHIFT/PEAK ¥ —%
LThib, BERELTLESL,

DI 7Y arTIE NI —t— TR X fER S
nEd,
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ARERTITRIZZET 5 X5 REEOBEPIABE SN THET,
s La—F ¢ U
s TRV R/ T Ly v a ki —L MR
- UIT7 47 (MxMERT) Mg
s N—TF 7
« R —t—TRERE (A — b XU —F THERER L OV U — 7 HERE)
< FRA T I R HERE
* LCD T 4 A7 L A FoR e isRE
Ny 7T NEERE
CEPINEIC XA EIET = v o B
T aTIVT 4 AT LA e
* 1 ms B—7 x—/L FigE
- RS-232C 7 — ¥ @5 H4HE
- BRI RN R
XU —F AT a

31 La—T«a Ttk

La—F ¢ v ZHERRIIE T O K E (MAX) | F/IME (MIN)

EHIE (AVG) & BB A E VST 2R T,

(1) HOLD/MAX-MIN ¥—% 1 BPLL Ef LT 6 &, La—F
A4 THSRENRTI L £+, "MAX AVG MIN"~ — 2 78 SU4T
LET,

T HOLD/MAX-MIN *—7% 1 BbLL LH L) 2 & fifbr S
Fu. "MAX AVG MIN"~— 2 {24 L £,

(2) HOLD/MAX-MIN 3 — % #9~& | R~ fEIL MAX (55 K) /MIN
(&) /AVG (F¥)) B LT MAX AVG MIN (BIfEfE) 12
JEFIZEI D #ao | La—TF 4 v VHERENSEE L THrb 0
HEMERRLET,

(3) B LWERAMEE IR/ MERRER SN D & 7 F—F 0350
3

EI3E ICARE
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@) BARNTREFEIND &, FHEORHIELELES, 20
BA, EHEITOL GRAR) &0 ET,

B) B2F A AT LAIEMAX £/ I MIN F R LTS & &
XD EFLER LB %2, oo & Zra—7 v
THEREN B LT D OB A2 E T LET,

CLO—TF 4 VU MEBEDETRICIE/ AT —t— T
IFEREN . QUF v — S [THITLET,
LO—T 4 VU HEEDORBEE TN 10 FTT,
- EHEE. La—T 1 DUBENEB L TH SRS
NI RTOREENFEHETT,

- BBEFRO BT T, RARREFMEIE 99,999 1T

j_o
K A w e OOOOT -
‘ —

n. ann .
.2 nnn
*LZ;,:;LL,E L “,

PUSH

lmmmmr”ﬂ
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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

VoT 4 7RIV AR N 7 7> 7 v a v ERS 2 TORE
Ty ryaryTHEL, MET—ZNnDLT — X MIEE (LU
) Z~A T ATHEEL LT, EEERE2FORT DIRE
TY, A= bFL U VEEB L O~ 7 VL VEIEICEIT S
EDOLyTTHLY IT 4 THREEHRETEET,

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,

- BEAFE (OL'RRE) (TIXU 5T 1 THAEIGED L
Ft Ao
- ST THER TJ70Ya 00,
SHIFT/PEAK F—, RANGE/dBm-Q #—, DUAL %
— Hz ¥ — DM E-REREYH-LTHLRHKT
EET,

34 N—FFITFKRXK

W= S TF 4 ZAT AL ->T 2087 A MZ LB 7 1
TERY NARETY, N—27 T T DHALL, U TT 4 THERED
HLENRF 2 BR\NT, 50 7T > /23— (40000 7 7 > N FRoRIREIE
500 By Ko=) TT, UTT 4 THEREREIFITZ, 100 b v
¥ R 3— (40000 F 7 > FEIRKEIX 1000 7 2 h/o3—) TH,
N—TSTORRIFIFZEL U IICOX A — L2 4BBELF
4, 23—]3 1000,2000,3000,4000 &7 7> (40000 B 7+
R 10000,20000,30000,40000 77> R) DL XIZ0IZREY
FT (—ELET),

BIE ICHBRE
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35 NI—t—T#Ee (A—b/N\TD—F7T
MBEB KU R — THERE)

AR DEEEL A2 BTN EE A BH < T2 1T, ARERITIT 2 BEFE D T —
=T HREAMED S TWET, ZOWRBITEREZ AND & A6
FINCEE L E T (QUIFF~—2 5kT), LA TNOBMEZITVET,
(1) AEHEMEE LT 15 50 RO WT IO BIfER 720
L AV —THREICK Y 2 —TE— RIZAD ET,
C XA v T ORE
CBET v arDOER
L a—F 4 U IHEREORTE
« lms B'— 27 7" —/L FESREDR T
(2) AV —=7F—KTi&. LCD T 4 A7 LA ([Z"QUFF "8 5% L
F9, AV —TEF— RO LERSEWVEAIIE. WTTh
MNOX—% 05 WL LBT D777 ar - SW
FEEL T EEN,
3) AU —7"F— REMREFIC15 pREaT 2 & A4 — ko3
U —F 7HSREIC L 0 BEIICARIROER SN E T,
(4) F— F 8T —F TREREIC X 0 BIENUIN % IR D ETE
EANNDIIE. 777 v ay « SW & OFF i@z &bt
THhHERE ANE LT ZE0,

@/ —t— JHEED R
E R L2 DI A28 Y — e — TR 2 iR 5
ERHVET, NU—F AT g0k, NU—kb—TH
AT N TEET, WREEZMBRT 25613,
SHIFT/PEAK S — % L 7e N L EIRZEA L LCD T 4 A7 L
ACFR~— 7 BETERENZ D, FHE SHIFT/IPEAK X —%
HLET, BHEZYS E T, XU —b—THREIIRR S
WheL 700 £9 (QIF~—271H47),

cRY—TFE—FBLUF—bRT—FI7H0ERT
HBEICIEFETOERENEY FEhFET,
W ARBATF O a Yy AARFHERBR AT Y
giav, Lba—TaUTHE. LT 1ms E—2
R—IL FHEBEDEITH . ABREIAREREINET,
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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) RIKOBFEZHLALTZIRRET, N7 T4 Fd—% 1 L
FHLBTET, BEARNY T4 bE—% | BU M L
B E, U AETION T v FERRICEY 97,

(2) RANGE/dBm-Q ¥ — % L7223 D ARIBOBEREZHFA L £
TORT—F o F T ar), 40000 77 FFORIER S
nEJ,

CTFATLTA AT LA BEERBLTLSHEICE
BATARTUVAE2TART LA EBITRTHD
v bR YEbY ET,
CBEOBRRAR (XU —F 2F T3 Ui EFIA
LALMES) (21X 4000 7175 > FREHMNBERITRER
ShET,
-REMET 7V LI VTRERATY MR
ThhELA (4000 HY Y FRREE).

3.7 LCD T4 RT LA RRFEDHE:

LCD T A AT VAN ERINDERY— 7 ZWHRT DI,
SHIFT/PEAK % — % L 2N b ARROEREZ ANE T, Wih
MOF—Z 4 LERET— NITKR T LET,

 EROBETAT—t— TREERRENET, B
ERT—t—THEEBES e 2 FEEEA
RELTESL,

BIE ICHBRE
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3.8 /N\vU T4 hHREE

Ny I "HF—%+T L LCDT A AT LA DNy 754
D EITHEIT M2 AT 0 3, Ny 7 T4 MIAITH. 30
WRET 5 E HEBMICHEIT LEST (N7 T4 M EHBEIWITHE

AE) o

@/\v US4 FEENHKTHEED R
N7 T4 FEERGE L CTRIT SEWEEAIZIE NNy 774 M E
BV ATRERE (30 RMZICHENHL) 2RI HIMLERH Y £,
RO —F AT a ik, ZOBELZMRRT D ZLNTE
F7, WEEEMERT 2581, Sy 7 T4 P —%2MLANL
EREBALLCD 7 4 AT LA IZER~Y— I BETERIN
b, ¥ DbEEMLES, BRAYWASETIE, Ny 7 T4
N BENEAT SRR TP R S T RE L 72 0 £,

3.9 EMAEICKAEETF = v

Q7 77 v a Tk, SHIFT/IPEAK & — % #if4 & #EHTIIE IS
X BDEET = v VHERENN BN L £, F% SHIFT/PEAK & — %
P9 L fiEfR S ET

ST v 7 BREN S LS T T OEMEER TV ET,

() BEIEL Y E400Q LYV Ed, A—hL Y
EDOEAIL., ~=2T7 AL VEIEICR Y £,

(2) HL D100 5 v k(40000 7 2 N FERFEL 1000
7R LUFOEHUEOH AT F =20 57,

CERAEICSIEETF I v O REOEDRIC
SHIFT/PEAK ¥+ —Z i L THEE MR L T4 —+
LYPEIEICIRRY €A, A— L2 DEEIZE
E L=WE4&I1Z1F. RANGE/dBm-Q ¥ —% 1 ¥ L E
HLTLESLY,

EEF v ) HEED B /EFIC RANGE/dBm-Q ¥ —%

1RHUEBLTA— LY SEIEIZLTE T —<
—JIEETLTOETHN EEF = v Y BEIFITLE
A (FTHF—LBEY FEA),
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310 TaTF7IT4RTL A1

FaT VT 4 AT LA HERRIZ. 1 SOE BT LC2@ED R
LPENRT A—% (BE, B, BER. Ta2—7 1k, v
g7 ) ZERHCE=2 3 HEEETT,

DUAL F—F /i3 Hz ¥ — %M L2k 072717 4 2T
VABSRENEEI L, BE1 T A AT LA ELE 2T A AT LAITFE
NENRRDWENRT A= NEREINET, HELEIRT D
WZIIHERE 2 BN L 72 DUAL ¥ —F 721X Hz % —% 1 UL EFL
BT TLEE W, HIE T A =X DMAEDEITHOWNTILEF 2
EOENEZ7 77 aOF3iHEZSB L T EZEN,

3.11 1 ms E—JFR—IL FH#gE

1 ms B'— 7 R—/L FERRITEEBRHE Y 7> 7 2 a o TH
TEL. ANEZHIEO ©— 7 [E2 B 2HRE T, Fl A1,
ZOWREEEZFMA L THlEE (VAT 72 H) 2RETDHD
ENTEET,

W (7 VA L7727 %) =EOE— 7 0/HO rms 8

SHIFT/PEAK ¥ —% | FLL M LFET 5 & Ilms E— 27 R—1
REgREN B LEJ ("DH MAX" 28 S 4T L ¥ 4), FE
SHIFT/PEAK % —7% 1 LI B Liei B LR s £+,
Ims B — 27— b FHREDN LS L 72 B CLLF OBIEZ 4T\
7,

(1) HREDEBIFIBIR SN TWEHIEL P EBEE L ET,
F—bF LU VEEOBEAIIL VA= REN, v=aT
N VEWEIZR D £,

(2) HOLD/MAX-MIN F—%# LT, &A—/V F S iz K/
IMEDORTFEZ VX 3, RKREERTTLHEEI
I$"DH MAX" 23 54T L, R/MEZFK AT 25 & ZIZIX"DH
MIN"23 56T L &9,

(3) H2 T 4 AT LA ITITHREDOE TN Z 2 D R FE 2T
EaR—/L RLZE X ETORBRBNPERINET,

BIE ICHBRE
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@) WETF—2 N4 —"—1L Y ("OL"NFRENET) 0
&%, RANGE/dBm-Q ¥ — % L T, WIEL &2 EH L
TLEEW, HIENKINPOAZ— RN LET,

(5) DUAL F—%#fi3 L A— VL REN7=T—FB Uy X
NTI1ms E—7 K=V REMEERINOAX—FLET
(BRMEE I3/ MEDORFE— FIZZE L LEREA),

-1 ms E—%Hk—IL F#gelE. DC hvy T v ikEE
("DC"AELT LT-IKEE) TOHEELERELET 4.2
BERSR).,

s 1ms E—JhR—)L Kk s BBy 54— Loy
BEICRYET,

EI3E ICARE
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3.12 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

BIE ICHBRE
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3.13 ERANImFRBFALEHAE

ARETIE, BERIERZR & ORHEFESI L D72 RIRIFEHR

TEZEBGSHRREN DV 9, LT OSMEc&EREICRY, F1
T A AT LA "Error " FaRB AL, TV =20 £,

T a )y SW hi=/~mAA LIS OB T AT A
M) —RNRELIAENTZHE

C ABRFO E 12— AR L TN BIBE (X, AHAEILE
ELE R A,

EI3E ICARE
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314 NI—FATvav

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,

@SHIFT/PEAK —
*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,

OREL *—

* A A~ HESHIEEEUA OREBER O 7V —F 2G5 7R\
S5 LET, AAMA—FF=y /W, HEF =y /LT
P—ITWY £H A,

ORANGE/dBm-Q &+—
+ 40000 7 7> PRARERINL £,

ONYISA hx—
N7 T4 N HERHATHEEE S TN L E T,

ODUAL +—
*RS-232C A V¥ 7 = —A&FIH Li=T — X LEWEEE HRIC
LET (@B~—7nHLET),

BIE ICHBRE
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41 —RREFR

AEARX —E T
ZRBAEAR O FERER E T 2
RRAR HERERIE, Ny 7 T4 Mz

BRRBEADY

4000077 7 >, 4000 7 > b

BHERT Y — 7 DI E B ST

BHERT ~—7 Bk

Loz INA—PFL VBN =aT LY

WS VUVEVICEE n—%1J A4 vF

$97° 095" -} K3\ B (QHZLASN, 4000 7 o - FRIEE)
#0. 8181,/ D (QHzLLS}, 4000070 7 > b F7RIEF)
#90. 8B, F> (QHz)
0.25~4[E /B (T 2—7 1 th, 7V AE)
20| F> (N—27TF7)

ERSAT BN, EE2000 mE T

{EFRIE E S 0~50°C., 80%rhLA T (REfE72 L)

REFREEEHE -20°C~60°C. 80%rhLAF (RE#E L)

REYE 23 CEHCLA, (HIEMSE) X0.15/C

BEIR S (6F22) X1

ERERET DCY VX1

E i AR KI50ME[ (DCVIE, ~ > A o i5 s uhfii i IE)

FIQ0RFE] (DCVEF, 77 /L4 V) Wz s FH )

BA4E %
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BRRAR

i)
s

DCV, ACV, (AC+DC)V :

40 mV~400 mVVvy" : DC600 V/AC600 Vrms

ZOfoVsy” L DC1200 V/AC850 Vrms
DCA, ACA, (AC+DC)A :

400 4 A~400 mAVVY ;B o— R

1 A/AC600 V

4 A~10 AVYY @ b o— R 15 A/ACGO0 V
Q,C, XA A —K/

T = v 7 DC600 V/AC600 Vrms
Hz : DC1200 V/AC850 Vrms¥E 7-1%10° V-Hz
TEMP : DC600 V/AC600 Vrms

i £

A = A% 1
AC6 kVrms sin (50/60 Hz 147ft)

/4 XBE

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

E&E

40 mVA(Typ.) (DCVEE BIHELE =
110 mVA (Typ.) (HzEf EBIRELE =

I
© ©
o o
==

RAEHREN

150 mVA

BEGESBE

7.2 VELFCER ~— 7 DS A0

Tk HE

#I90W X 192H X 37D mm (A fA)
#9440 g (R, FEM) |
#9640 g IR, AL A& Eil)

&M

3851107 A h U — R, A2 % BdkiiiH
= B~ U (F22) X1 (RIEN
e =4 HD)

7 ay

3852 RS-232C/% v & —
3853 M — A

9180 v —ARE T v —7
9181 XmPIRE v —7
9182 v —AREE T v —7
9183 v —AEE T v —7
9472 —ABRET v —7
9473 V—ABRE T v —7
9474 —AREE T v —7
9475 —ARRE T v —7
9476 FHEIFIRE 70 —7
9617 B2V v 7

9618 7 U v U — K

BERE

7Z24ME EN61010-1:2001
THYLE2 JE A7 =) 11 (1000
V), (600 V) (PR SN D EFERE
£ 6000V)

EMC EN61326:1997+A1:1998+A2:2001

F4E K
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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

VAN k2 .
HMREE N BE R
o . ]
Y77 (400001951 8%) AEREE w%
40mV | 10 £ V(1 u V) +0. 08%rdg. =5dgt. 600V DC/

AC rms
400mV|0. 1mV (10 12 V) +0. 06%rdg. +3dgt. o
4V | 1mv (0. 1nV) +0. 06%rdg. +3dgt.
N
40V | 10mV (1nV) 0. 06%rdg. +3dgt. ot A e
400V | 0. 1V (10mV) 0. 06%rdg. +3dgt. o
V*HZ
1000v| 1V (0. 1V) 0. 06%rdg. +3dgt.

s ARAVE—F 2R 1000MQ (40mV L > 2 400mV L > D),
1OMQ(ZEDfD L > D)

BA4E %
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OACY I7 Y3y

by SREE BIERERE BEHE
(4000049 M) 50/60Hz 45Hz ~BkHz 5kHz ~20kHz R
40mV | 10 V(1 12 V) | 0. Trdg. +5dgt. [+ 1. 5%rdg. +5dgt.| +2%rdg. +5dgt. 622“’ be/
AL rms
400mV|0. 1mV (10 2 V) [0. 7%rdg. =5dgt. | 1. 5%rdg. =5dgt.| +2%rdg. +5dgt. lobc;,lim
4V ImV (0 1mV) +0. T%rdg. =5dgt. |+ 1. 5%rdg. £5dgt.| +=2%rdg. =5dgt.
40V | 10mV(ImV) 0. Thrds, —5dst. |- 1 eds, +5dst.| +2trds, —5dst. [goon ac o
m m +0. T%rdg. *=5dgt.|+ 1. 5%rdg. ==5dgt.| =2%rdg. ==5dgt. 850V AC rmd
400V | 0. 1V(10mV) |0. Trdg. *5dgt. |+ 1. S%rdg. +5dgt. | +2%rdg. +5dgt. 106‘;?“'{
Il
750V | 1V(0.1V)  |*£0. 7%rdg. +5dgt.| +3%rdg. =5dgt. -

CHAEEEILTILAT—ILO 5%ULEDARIZDODVTHET %,

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

cHLRANITFHAR 3

@AC+DCV I7r¥oiay

Ly | SEREE BIERERE BEE
(400009 HE%5) 50/60Hz 45Hz ~5KHz 5KkHz ~20KkHz R7%
40mV | 102 V(1 V) |£0. 8%rdg. = 10dgt. | = 1. 6%rdg. = 10dgt. |£2. 1%rdg. = 10dgt. | 000V D/
AC rms
or
00mV| 0. 1nV (10 2 V) [ +0. 8%krdg. *10dgt. | = 1. 6k%rdg. +10dgt. [+2. hrdg. £10dgt. | ooy,
4V ImV (0. 1mV) | =£0. 8%rdg. £10dgt. | *=1. 6%rdg. =10dgt. | =2. 1%rdg. =10dgt.
1200V DC/
40V | 10mV(ImV) |£0. 8%rdg. +10dgt. |+ 1. 6%rdg. £10dgt. | +2. 1%rdg. +10dgt. [3507 AC rme
400V | 0.1V (10mV) |=£0.8%rdg. £10dgt. [=1. 6%rdg. =10dgt. | =2. 1%rdg. =10dgt. b“r
10%V -1z
750V | 1V(0.1V) |*0.8%rdg. +10dgt. | +3%rdg. +10dgt. -

CHAEEEILTILAT—ILO 5%ULEDARIZDODVTHET %,

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

cHLRNITFHAR 3

ODCAT 7O L3y

SMRRE . " BRI
b 77 H%Re == b <
?7 | o000y res) AERE WEHER [
400 A |0. 1w A(10nA) | =£0. 2%rdg. *3dgt. #9100 Q
4000 £ A|1pAC0. 1 A)| =£0.2%rdg. +=3dgt. #9100 Q 1A/AC600V,
High Energy
40mA |10 A(lpA) | %0.2%rdg. =3dgt. 1Q Fuse
400mA (0. ImA (10w A) | =%0. 2%rdg. =3dgt. F1Q
4A 1mA (0. 1mA) +0. 2%rdg. *=3dgt. #0.01Q 15A/AC600V,
High Energy
10A 10mA (1mA) +0. 2%rdg. =3dgt. #90.01Q Fuse

- 10A L > O DRIERTE : E#AS1(10A)

F4E K
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@ACA 7o vay

o D EEEE RIERERE P BER
V7| aoooomukas) | (45 Hz~2 kH2) MRS e
400 A [0. 12 A(10nA) | £1. 0%rdg. *=5dgt. #1100 Q
4000 £ A[1 2 AC0. 1 A)| =£1.0%rdg. +=5dgt. #1100Q 1A/AC600Y,
High Energy
40mA |10 A(1pA) | £1.0%rdg. +5dgt. F1Q Fuse
400mA [0. ImA(10 £ A)| +1.0%rdg. +5dgt. F1Q
4A 1mA (0. 1mA) +1.0%rdg. =5dgt. #0.01Q 15A/AC600V,
High Energy
10A 10mA (1mA) +1. 0%rdg. +5dgt. #10.01Q Fuse

AIEREEILTILAT—ILD 5% U LD AAIZOVWTHEET 5,
- 10A L > D ORIZERRE : E#EA S1(10A)
O LARRITFOAR 3

O®ACH+DC A7 ay

BEF
RiE

SERE BIERERE

e ~
(400007 }BS) (45~2 KHz) RERIE

by’

400 w A 0. 1 wA(10nA) | £1. 2%rdg. *=10dgt. #100Q

4000 £ A[1AC0. 1 A)| *1.2%rdg. =10dgt. #1100 Q 1A/AC600Y,

High Energy
40mA | 10 A(1pA) | =1.2%rdg. =10dgt. 10 Fuse
400mA 0. ImA (10 A) | 1. 2%rdg. =10dgt. 10

4A ImA (0. ImA) | =£1.2%rdg. £10dgt. #J0.01Q 154/AC600Y,

High Energy

10A 10mA (1mA) +1. 2%rdg. £10dgt. #70.01Q Fuse

AEREEILIILAT—ILD 5%ULEDAAIZDODNTRET %,
- 10A LY P OAIERR : EEA S1(10A)
LRI FHAR 3

@dBm RRE—F

Lr o D FREE BIEREE BEERE
1. 600V DC/AC rms

VL)

80, 79dBn~ 2. 1200V DC/850V AC rms
+
81, 48dpy | O O1dBm +0. 3dBm Vi)
or
109V -1z

CBIEREEIXACY J7 20 2aVIZBFAELUCDITILARYT
—ILDS%UEDARIZONTIRET 5,
- HEAUE—-H R 4,8, 16, 32, 50, 75, 93, 110, 125, 135,
150, 200, 250, 300, 500, 600, 800, 900, 1000, 1200 @
- BEEBET 7Y 23 (ACV, DCV, AC+DC V)TORIEEIX
RHETdBm [ZE#Eh B :
dBm=10l0g,,(1000 XV x V/(E# 4 v E—4 U R))

BA4E %
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®1ms E—JHKR—IL FE—F

'

BIEFEEE.DC Ay T U FIKREEIZH LV T, £40dgt.

(40000 o v FRRE— F TIE*=400dgt.) LLET
ms ZHBASEEBEERFOESICHLTHELT

WFEJ,

-DC Ahy T U TIKEE

"DC"AVRAT L 14K B

Vor7yovary (DChyTY T

EEE N BET
e A R =
V771 aoooomures) RERERE T
A0mV | 10V V) +2%rdg. +43dgt. 600V DC/
AC rms
T
400mV | 0. 1mV (10 1 V) +2%rdg. +43dgt. loa(\)/,HZ
v 1V (0. 1mV +2%rdg. +43dgt.

n (0. 1n¥) rdg & 1200V DC/
40V 10mV (1mV) +2%rdg. =43dgt. 850V AC rms
400V 0.1V (10mV) +2%rdg. ==43dgt. or

10°V-H
1000V V(0. 1V) +2%rdg. +43dgt. z

s AAAVE—F TR 1000MQ(40mV L > ¥.400mV L o).
1OMQ(ZDHD L > 2)

AZ272Hvay (DCAhHyTY T8

YT - e | BEF
V7| ao000mny i) RERR i FES
4002A| 0. 12A(I0NA) | £2%rdg. £43dgt. | 91000
40000 A] 1uA(0. 1pA) | £2%rdg. +43dgt. | #9100Q | 1A/AC600V,
High Energ
A0mA | 10uA(luA) | +2%cdg £43dgt. | #9910 Fuse
400mA | 0. 1mA(102A) | +2%rdg. £43dgt. | 910
1A A (0. ImA) | =2%rdg. =43dgt. | #90.01Q [15A/AC600V,
High Energ
10A 10mA(ImA) | =2%rdg. +43dgt. | #90.010 Fuse

F4E K
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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. )

400kQ | 100Q (10Q) |=+0. 2%rdg. +3dgt. | 1. 28V (Max. ) 600Vm?f/ AC
AMQ | 1kQ(0.1kQ) |£0. 2%rdg. +3dgt. | 1. 28V (Max. ) L
40MQ | 10kQ (1kQ) | *+1%rdg. =5dgt. | 1.28V(Max.)

40nS 0. 01nS (0. 001nS) | = 1%rdg. +10dgt. | 1. 28V (Max. )

CEFBFIVvI/BETEBIZIERBELAELYCD
100dgt.(40000 A9 > F&RRE— KTl 1000dgt.) LA F DB EIZ
A& T —HI8E,

“40NS Lo PIZBWTIEHEY ST TE—F#HERAL. %REEZ0

‘: j— 6 o
®C o7 ay
vy | pmee AR e
R
4nF 1pF +2. 5%rdg. +6dgt.
40nF 10pF +2. 5%rdg. +6dgt
400nF 0. InF +2%rdg. +4dgt.
4uF InF +5%rdg. =4dgt. 6mi£?%c
40 F 10nF +5%rdg. =4dgt.
400uF| 0.1uF +5%rdg. =4dgt.
9999 11 F 1uF +6%rdg. T4dgt. 2mFLL FCIIHESES

cJANLAVTUOYERRREQOY -0 N VT UY
ZFEAL. VST JE—FTHEBIEZ0IZT S,

@5 A A—KIT7rHay

|| mEmE [ARERAEEE|
O Rl RUCRTON It TRt EXELTE o o

QOEFIFTUYaY
Ly (403537%%&%) RERE  |METKMEEE i%fgg
54— K| 1V (0. InV) i%gﬁ{%;%mﬁ&m&quﬁyﬁi
B4E



60

OV I7OavTOHZAEE—R

. SMREE . =INAK BER
b 77 H$Be Al N :

’ (4000089 hE%) AERERE Rk 1R
100Hz |0.01Hz (0. 001Hz) [#=0. 02%rdg. = 1dgt. 10Hz 1. 600V
Ikiz | 0.1Hz(0.01Hz) |+0.02%rdg. +1dgt.| loHz | DCO/AC rms

mVL )
10kHz 1Hz (0 IHZ) =+0. 02%rdg. ildgt. 10Hz 2. 1200V DC
100kHz 10Hz (1Hz) +0.02%rdg. * 1dgt. 10Hz  [850V AC rms

Vi)
200kHz | 100Hz (10Hz) |=£0.02%rdg. *ldgt. 10Hz or

10%V-Hz
(BlBRBURE)
. B/NEE (rms sinwave)
AALYY i
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)

BEREEZRETIRAANEE : LYPDITILART—LEE X
10 =1 1000V
Fa—T 4l IV RABRAEIZE FHREEEF4V LU DIZET
% 5Vp-p DABKIZDODNWTHET %,
T a—F 4 t(5B.0~950%): (FILRF—)LIZx L T)+
0.3%/kHz=%0.3%
« /X)L AME(0.1ms~1999ms) : £0.2%rdg.+3dgt.(10us L ED

NILAETHRET %)

NILABED L 2 DIKMESRARBICL > TRESN D,

F4E K
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OHz D72 o a3y
(Divide 1 E— R : 2 7 4 AT LA ODERN"A"DEGE)

| oo AERE ex S| om
100Hz [0. 01Hz (0. 001Hz) | 0. 002%rdg. = 1dgt. | 100mV rms | 1Hz

1kilz | 0.1Hz(0.01Hz) |%0.002%rdg. +1dgt. | 100mV rms | 1Hz | 1200V DC/
10kHz | 1Hz(0. 1Hz) | £0.002%rdg. = 1dgt. | 100mV rms | 1Hz 00" ;\rc e
100kHz 10Hz (1Hz) +0.002%rdg. = 1dgt. | 100mV rms 1Hz 10°V-Hz
200kHz|  100Hz (10Hz) | 0. 002%rdg. =+ 1dgt. - 1Mz

(Divide 100 E— K : 27 4 AT

LA @%E{R | 00-"0){'};‘7{5\)

. 5 REE — &/INAS| BET
3 bl £ R . :
YY1 (a0000mhes) AR E | mew | g=
100Hz |0. 01Hz (0. 001Hz) | =0. 002%rdg. = 1dgt. | 100mV rms 50Hz
1kHz 0. 1Hz (0. 01Hz) |=£0.002%rdg. £ 1dgt. | 100mV rms 50Hz
1200V DC/
10kHz 1Hz (0. 1Hz) +0.002%rdg. = 1dgt. | 100mV rms 50Hz 850V AC rmg
100kHz 10Hz (1Hz) +0.002%rdg. = 1dgt. | 100mV rms 50Hz bor
10°V-Hz
1MHz 100Hz (10Hz) +0. 002%rdg. = 1dgt. | 500mV rms 50Hz
10MHz 1kHz (100Hz) +0. 002%rdg. = 1dgt. | 500mV rms 50Hz

Ta—T 4. NILRIBRIEIZE T2 BIEFREEIL 5Vp-p DIERE
[ZDOVWTHET %,
CFa—F 4 H(01~99.9%): (LR —ILIZH L T)+
0.3%/kHz=%0.3%
+ /X)L AME(0.1ms~1999ms) : +0.2%rdg.£3dgt.(10us LLE®D
NILABTHRET %)
NILREO LU DIFEBRERIZL >TRESN D,

OERETT7 UL a U (BAENK)

oo SRR 5 BEE
v (40000197 hE5) AERE R
-40°C ~ 1372°C 1c +0. 3%rdg. £3C 600V DC/AC
-40°F ~ 2502°F 1°F +0. 3%rdg. =6°F Tms

- LROBIEEEICITEETO—TOHRTRELSFLL,
- EROAETREESHEIERATIEETO—TJICLYESE

60
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| JAVIW 8 0 i 2 -

« JE¥ % 0.5Hz, 1Hz, 2Hz, 10Hz, 50Hz, 60Hz, 75Hz, 100HzZ,
150Hz, 200Hz, 300Hz, 600Hz, 1200Hz, 1600Hz, 2400Hz,
4800Hz

« T a—T 4 WA 0 1%~99%

< FEEE : £1.0%

- IRIB(EE) : +3V 0.2V

A =R 3.5k Q(Max.)

| R4 bl 2y B

< B A 2 IERRI(ER) 99,999 B

- JRIE(EE) : +3VE0.2V

A v E—F R 0 3.5kQ(Max.)

- tH7J{E% : 1. High — Low Level (3V — 0V)
2. Low 7V AH ) (VUL ANE 1 0.8ms~6.67ms)
3. Low — High Level (0V — 3V)
4. High 7~V AT (7L AE : 0.8ms~6.67ms)

F4E K



EB58 fRF-Y—EX

5.1

A\

=®

BB LUV E1—XDXRMAE
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Introduction

Thank you for purchasing the HIOKI "3801 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) 1
Protective holster 1
Instruction Manual 1
6F22 manganese battery (built into the instrument) 1

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.

i

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.

AWARNlNal

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 batteries, 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.

&WARNIN%I

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

f

\

HIOKI 3801 DIGITAL HITESTER

& _%-ppAAA =

ACDC A DH MAX AVG MN

=HH

-
>t
QoFF
™y 25 4

* lauhin

9
5

A\

—13. LCD Display

2. SHIFT/PEAK Key
. HOLD/MAX * MIN Key

. REL Key

PEAK™ MAX-MIN

V) i
Bm-n/

. RANGE/dBm- Q Key

(o) Cow) (peL) (wee) ()

. DUAL Key

. Hz Key

. Backlight Key

—1. Function Switch

-12. A Terminal

L-11. uA.mA.9J}. TEMP.
_nnn_OUT Terminal

—9.V+* Q-+ » Terminal

~10. COM Terminal
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1. Function Switch
Selects functions, and turns the instrument on and off.

~V AC coupling voltage measurements.

=[~V DC, AC or AC+DC Voltage
measurements.

=[~mV DC, AC or AC+DC millivolt
measurements.

Q= Resistance, Continuity and conductance

measurements: 400Q to 40MQ and 40
nano-Siemens (high impedance)

»*=/Hz Diode or 10 MHz Frequency counter
measurements.

I+ Capacitance measurement: 4nF to
9999mF

=[~uA DC, AC or AC+DC Microampere
measurements: 400 to 4000mA

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

TEMP/ 5 Temperature measurement or Square
wave out.

2. SHIFT / PEAK:

~V Select AC, dBm, Peak Test

=[~mV Select DC, AC, AC+DC, Peak Test

Q&= Select Resistance measurement,Continuity
check

»*=[/Hz Select Diode check,Frequency, Duty Cycle,
Pulse Width Test

=[~uA Select DC, AC, AC+DC, Peak Test

=/~mA.A Select DC, AC, AC+DC, Peak Test

TEMP/S!*  Select Temperature/Square wave output

* This key is used for selecting the measurement of either
alternating source, direct source, AC+DC or 1 ms peak
hold (glitch capture) function.

* Push this key momentarily to step through DC,AC and
AC+DC test.

* Press this key for more than 1 second to toggle 1 ms
peak hold test ON/OFF. The display will show DH MAX
to indicate the PEAK + and show DH MIN to indicate
the PEAK -.

Chapter 1 Names and Functions of parts



* For Ohm test, push this key momentarily to toggle-n)
ON/OFF.
The beeper will sound continuity when test value below
100 counts (40,000 counts resolution : 1000 counts).

* For Duty cycle and Pulse width tests, press this key for
more than 1 second to change the trigger slope + or -.

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/dBm- Q:

* 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.

* Push this key momentarily to change measuring range
and re-start the PEAK+ and PEAK- measurements
after setting the peak mode.

Chapter 1 Names and Functions of parts



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 jizg?:fary Remark
AC Volt Frequency
dBm AC Volt
AC Voltage |dBm Frequency ~V
=~V
AC Volt DC Volt =l~m’V
DC Volt Frequency
DC Voltage |dBm DC Volt
DC Volt AC volt
AC+DC Volt Frequency
AC + DC dBm AC+DC voltage
Voltage AC+DC Volt AC Volt
AC+DC Volt DC Volt
AC Current AC Amps Frequency
AC Amps DC Amps
DC Current DC Amps Frequency
DC Amps AC Amps
AC+DC Amps Frequency
éﬁ;gﬁ AC+DC Amps | AC Amps
AC+DC Amps DC Amps
Celsius (C) Fahrenheit (°F)
Temperature - -
Fahrenheit (°F) |Celsius ("C)

* Press this key momentarily to adjust the duty cycle for
square wave out function.

* Push this key momentarily to re-start a new peak
value measurement after setting peak mode.

Chapter 1 Names and Functions of parts



7. Hz:

Select Frequency, Duty Cycle, Pulse Width 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 again to step through Frequency , Duty
cycle, Pulse width test. 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
Frequency (Hz) AC Volt

AC o

Voltage Duty Cycle (%) AC Volt
Pulse Width (ms) |AC Volt
Frequency (Hz) DC Volt

DC o

Voltage Duty Cycle (%) DC Volt
Pulse Width (ms) |DC Volt
Frequency (Hz) AC+DC Volt

AC+DC o

Voltage Duty Cycle (%) AC+DC Volt
Pulse Width (ms) |AC+DC Volt
Frequency (Hz) AC Amps

AC o

Current Duty Cycle (%) AC Amps
Pulse Width (ms) |AC Amps
Frequency (Hz) DC Amps

DC o

Current Duty Cycle (%) DC Amps
Pulse Width (ms) |DC Amps
Frequency (Hz) AC+DC Amps

AC+DC o

Current Duty Cycle (%) AC+DC Amps
Pulse Width (ms) |AC+DC Amps

* Press this key momentarily to select different output
frequency for square wave out function.

Chapter 1 Names and Functions of parts



8. Backlight:
Backlight

* Press this key momentarily to toggle backlight ON or
OFF.
Backlight turns off automatically after 30 seconds.

* Press this key for more than 1 second to toggle
4,000 or 40,000 counts resolution.
9.V+ QP 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 . TEMP.-LULOUT Terminal
* Use this terminal for pA, mA.9F . TEMP,square wave
output functions.
12. A Terminal
* Use this terminal for A functions.

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

ACDC : The measurement is AC+DC
(Alternating + Direct 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

Chapter 1 Names and Functions of parts



DH MAX : 1 ms peak hold maximum reading

DH MIN : 1 ms peak hold 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

nS : Conductance unit (nano-siemens).

MkHz : Frequency units for primary or secondary
display

% : Duty cycle unit

ms : Pulse width unit

RANGE 8 : The measuring range of each function.

sec : Relative time unit (second)

ouT : Square wave output annunciator

[ RS232 : Communication ON annunciator

TRIG : + or - annunciator of trigger slope for Duty

j‘ cycle and Pulse width measurements

°C°F : Temperature units

nuF : Capacitor units

dBm : dBm annunciator

Chapter 1 Names and Functions of parts
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Chapter 2
Measurement
Procedures

AWARNlNal

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
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2.1 Voltage Measurement

oves]

* 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-+ 9k terminal.

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

(4) For manual range selection, press the RANGE/dBm-Q key
(the AUTO mark disappears). To return to auto-ranging

operation, press and hold the RANGE/dBm-Q key for more
than 1 second.

(5) Push SHIFT/PEAK key momentarily to enter dBm
measurement.

Key operation Primary display Secondary display
Push SHIFT/PEAK |dBm
Push SHIFT/PEAK |AC Voltage

Chapter 2 Measurement Procedures



11

(6) 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 dBm AC Voltage

Push Dual dBm Hz

Push Dual AC Voltage

(7) Push Hz key momentarily to enter frequency measurement
and push this key again to step through Duty cycle, Pulse
width and frequency measurements.

Key operation Primary display Secondary display
Push Hz Hz AC Voltage

Push Hz % (Duty cycle) AC Voltage

Push Hz ms (Pulse width) AC Voltage

Push Hz and hold |AC Voltage

more than 1 second

* With the dBm display, pressing the RANGE/dBm-
Q key enables the reference impedance to be
changed. Each time you press the key, the
impedance changes to the next setting: press to
display the desired value, then leave alone for
about 4 seconds. Measurement restarts with the
new impedance value.

There are twenty reference impedance values to
select from: 4, 8, 16, 32, 50, 75, 93, 110, 125,
135, 150, 200, 250, 300, 500, 600, 800, 900,
1000, and 1200 ohms.

The default reference impedance is 600 ohms. (The
setting returns to this value when the instrument is
powered off.)

For Duty cycle and Pulse width tests, press
SHIFT/PEAK key for more 1 second to change the
trigger slope + or -.

Chapter 2 Measurement Procedures
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2.1.2 DC/AC/AC+DC Voltage
Measurement
(using ==/~V or ==/~mV function)

(1) Set the function switch to ===/~~V 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/dBm-Q key
(the AUTO mark disappears). To return to auto-ranging
operation, press and hold the RANGE/dBm-Q key for more

than 1 second.

Chapter 2 Measurement Procedures



13

(5) Push SHIFT/PEAK key momentarily to step through DC, AC

and AC+DC test.

Key operation

Primary display

Secondary display

Push SHIFT/PEAK

AC Voltage (mV)

Push SHIFT/PEAK

AC+DC Voltage
(mV)

Push SHIFT/PEAK

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 dBm DC Voltage (mV)
Push Dual DC Voltage (mV) AC Voltage (mV)
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 dBm AC Voltage (mV)
Push Dual AC Voltage (mV) DC Voltage (mV)
Push Dual AC Voltage (mV)

Below, the table is DUAL key operation for AC+DC voltage

or mV.

Key operation

Primary display

Secondary display

Push Dual AC+DC Voltage Hz
(mV)

Push Dual dBm AC+DC Voltage

(mV)

Push Dual AC+DC Voltage AC Voltage (mV)
(mV)

Push Dual AC+DC Voltage DC Voltage (mV)
(mV)

Push Dual AC+DC Voltage

(mV)

Chapter 2 Measurement Procedures
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(7) Push Hz key momentarily to enter frequency measurement
and push this key again to step through Duty cycle, Pulse

width and frequency measurements.

Key operation

Primary display

Secondary display

Push Hz Hz DC(AC, AC+DC)
Voltage (mV)

Push Hz % (Duty cycle) DC(AC, AC+DC)
Voltage (mV)

Push Hz ms (Pulse width) DC(AC, AC+DC)

Voltage (mV)

Push Hz and hold
more than 1 second

DC(AC, AC+DC)
Voltage (mV)

* With the dBm display, pressing the RANGE/dBm-
Q key enables the reference impedance to be

changed. Each time you press the key, the
impedance changes to the next setting: press to
display the desired value, then leave alone for
about 4 seconds. Measurement restarts with the
new impedance value.

There are twenty reference impedance values to

select from: 4, 8, 16, 32, 50, 75, 93, 110, 125,
135, 150, 200, 250, 300, 500, 600, 800, 900,
1000, and 1200 ohms.

powered off.)

trigger slope + or -.

The default reference impedance is 600 ohms. (The
setting returns to this value when the instrument is

For Duty cycle and Pulse width tests, press
SHIFT/PEAK key for more 1 second to change the

Chapter 2 Measurement Procedures
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2.2 Resistance and Conductance
(1/Q2) 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.

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

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

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

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

(5) In Ohm test, press SHIFT/PEAK 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/dBm-Q key for at least 1 second switches
to auto ranging, and the *»)) indication appears,

Chapter 2 Measurement Procedures
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but no continuity check is carried out.

r )

HIOKI 3801 DiGITAL HTESTER

0 to 40 MQ

2.2.2 Conductance (1/Q)
Measurement
(1) Set the function switch to 2=Q .

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

(3) Open the test leads until the OL is indicated on display.
(4) Push RANGE/dBm-Q key twice to range 7.

(5) Push REL key momentarily to zero the residual if necessary.
(6) Touch the test leads to resistor and read the display.

NoTE ) Conductance unit is nS (nano-Siemens).

Chapter 2 Measurement Procedures
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2.3 Diode Check

/A 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 Pk F-Hz position.

(2) Connect the black test lead to COM terminal and red test
lead to V* Q * PF 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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2.4 Frequency Measurement

oves]

* The maximum input voltage is 1200 VDC, 850
Vrms, or 10°V/Hz. Attempting to measure voltage in
excess of the maximum input could destroy the
instrument and result in personal injury or death.

(1) Set the function switch to Pk F-Hz position.

(2) Push SHIFT/PEAK key momentarily to enter frequency
counter measurement.

(3) The primary display shows test value and the secondary
display shows -1 -. The '-1 - means signal divide 1.

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

(5) Touch the test leads to signal and read the display.

(6) If the reading is unstable or zero, push DUAL key
momentarily to select signal divide 100. Now, the secondary
display shows "-100-".

(7) Touch the test leads to signal and read the display again. If
the reading is still unstable, that means the signal is out of
the specification.

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

Chapter 2 Measurement Procedures
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kHz.

The test range of divide 100 is from 50 Hz to 10

MHz.

* Push Hz key momentarily to step through Duty
cycle, Pulse width and frequency measurements.

* The test range of divide | is from 1 Hz to 200

* For Duty cycle and Pulse width tests, press

SHIFT/PEAK key for more 1 second to change the

trigger slope + or -.
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2.5 Capacitance Measurement

/A DANGER |

* Never apply voltage to the pA.mA.J} . TEMP._nnr_
OUT 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 9F position.

(2) Connect the red lead to pA.mA.9F .TEMP._nr_OUT
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.
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2.6 Current Measurement

&WARNIN%I

* 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.

2.6.1 pA Measurement (400 uA,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.9F .TEMP._nrnOUT terminal.

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

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

(5) Push SHIFT/PEAK key momentarily to step through DC, AC
and AC+DC test.

Key operation Primary display Secondary display
Push SHIFT/PEAK |ACuA
Push SHIFT/PEAK |AC+DCuA
Push SHIFT/PEAK |DCuA
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(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 ACuHA

Push Dual DCuA

Below, the table is DUAL key operation for ACUA.

Key operation Primary display Secondary display
Push Dual ACPA Hz

Push Dual ACUA DCuA

Push Dual ACPA

Below, the table is DUAL key operation for AC+DCuA.

Key operation Primary display Secondary display
Push Dual AC+DCpA Hz

Push Dual AC+DCpA ACPA

Push Dual AC+DCpA DCuA

Push Dual AC+DCpA

(7) Push Hz key momentarily to enter frequency measurement
and push this key again to step through Duty cycle, Pulse
width and frequency measurements.

Key operation Primary display Secondary display
Push Hz Hz DC (AC, AC+DC)uA
Push Hz % (Duty cycle) DC (AC, AC+DC)uA
Push Hz ms (Pulse width) DC (AC, AC+DC)uA
Push Hz and hold |DC (AC, AC+DC)uA

more than 1 second

* For Duty cycle and Pulse width tests, press

SHIFT/PEAK key for more 1 second to change the
trigger slope + or -.
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2.6.2 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.TEMP._MnrLOUT terminal.

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

(4) For manual range selection, press the RANGE/dBm-Q key

(the AUTO mark disappears). To return to auto-ranging
operation, press and hold the RANGE/dBm-Q key for more

than 1 second.

(5) Push SHIFT/PEAK key momentarily to step through DC, AC

and AC+DC test.

Key operation

Primary display

Secondary display

Push SHIFT/PEAK

AC mA

Push SHIFT/PEAK

AC+DC mA

Push SHIFT/PEAK

DC mA
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(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 AC mA
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 DC mA
Push Dual AC mA

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

Key operation

Primary display

Secondary display

Push Dual AC+DC mA Hz
Push Dual AC+DC mA AC mA
Push Dual AC+DC mA DC mA
Push Dual AC+DC mA

(7) Push Hz key momentarily to enter frequency measurement
and push this key again to step through Duty cycle, Pulse

width and frequency measurements.

Key operation

Primary display

Secondary display

Push Hz Hz DC (AC, AC+DC)
mA

Push Hz % (Duty cycle) DC (AC, AC+DC)
mA

Push Hz ms (Pulse width) DC (AC, AC+DC)

mA

Push Hz and hold

more than 1 second

DC (AC, AC+DC)
mA

* For Duty cycle and Pulse width tests, press

SHIFT/PEAK key for more 1 second to change the
trigger slope + or -.
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2.6.3 A Measurement (10 A)

&WARNIN%I

* 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.
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(4) Push SHIFT/PEAK key momentarily to step through DC, AC
and AC+DC test.

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

(6) Push Hz key momentarily to enter frequency measurement
and push this key again to step through Duty cycle, Pulse
width and frequency measurements.

Key operation Primary display Secondary display
Push Hz Hz DC (AC, AC+DC) A
Push Hz % (Duty cycle) DC (AC, AC+DC) A
Push Hz ms (Pulse width) DC (AC, AC+DC) A
Push Hz and hold |DC (AC, AC+DC) A

more than 1 second

* For Duty cycle and Pulse width tests, press

SHIFT/PEAK key for more 1 second to change the
trigger slope + or -.

Chapter 2 Measurement Procedures



31

/

N 0to 10 ADC/AC

HIOKI 3801 DiaITAL HITESTER

PEAK  MAX-MIN dBm-Q -[

Chapter 2 Measurement Procedures



32

2.7 Temperature Measurement

oves]

* Never apply voltage to the pA.mA.9F . TEMP._nnmn
OUT terminal. Doing so may damage the
instrument and result in personal injury.

(1) Turn the function switch to the TEMP/GH range.

(2) Plug the temperature probe (option: 9180, 9181, 9182,
9183) into pA.mA.9F.TEMP._MnrOUT (the plus side)
and COM (the minus side) terminal.

(3) Press DUAL key to toggle between “C (Celsius) and °F
(Fahrenheit) on primary display.

(4) Attach the thermocouple to the heated source.

(5) Read the display.

NOTE * The following expression converts degrees

Fahrenheit into degrees Celsius.
F=18X°C+32

* Check that the polarity of temperature probe
connections is correct.

* Remove dirt from the surface to be measured, and
hold the temperature probe firmly against the
surface.
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2.8 Square Wave Output

/\ DANGER |

* Never apply voltage to the pA.mA.9F .TEMP._nnr
OUT terminal. Doing so may damage the
instrument and result in personal injury.

(1) Turn the function switch to the TEMP/Si range.

(2) Push SHIFT/PEAK key momentarily to select square wave
output function.

(3) The default output :FREQUENCY= 600 Hz, Duty cycle =
50 %.

(4) Push Hz key momentarily to select 16 kinds of frequency.
Press and hold this key, the frequency selection will rolled
up continuous.

(5) Push DUAL key momentarily to adjust duty cycle of output
frequency.
Press and hold this key, the duty cycle adjustment will
rolled up continuous.

(6) The feature of auto power off will be disabled in this
function.

NOTE * A voltage is output from the instant at which the

pulse output function is selected.

* There are 16 selectable frequencies: 0.5, 1, 2, 10,
50, 60, 75, 100, 150, 200, 300, 600, 1200, 1600,
2400, and 4800 Hz.
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2.9 Timer + Signal Output

oves]

* Never apply voltage to the pA.mA.9} .TEMP._nnr_
OUT terminal. Doing so may damage the
instrument and result in personal injury.

(1) Turn the function switch to the TEMP/GH range.

(2) Push and hold SHIFT/PEAK key for 1 sec to select timer
function.

(3) The signal output is defined from Low level to High level.
The secondary display shown Lo - Hi to indicate it.

(4) Push DUAL key momentarily to select the status of signal
output from High to Low level , Pulse of Low to High,
Pulse of high to low and Low to High level outputs.

(5) The primary display is indicate the timer value and the unit
is second(s).

Push HOLD/MAX * MIN key momentarily to select which
digits will be adjusted by Pushing the REL key.

(6) Push Hz key momentarily to start timer after setting the
timer.

Push this key momentarily again to stop timer.

(7) Push SHIFT/PEAK key momentarily to reset timer and
output level. The timer will be reset to previous value
defined by users. The output level will be reset to relative
level.

* The meter will send a level (or pulse) and sound a

beep after the timer reaches zero.

* The feature of auto power off will be disabled in
this function.
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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)

* Backlight LCD for easy reading in the dark

* Continuity Function For Ohms Measurement

* Combination Display

* 1 ms Peak Hold

* 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.

* In dynamic recording, the auto power off feature is

disabled. and the @UFF 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.

* The unit of relative time is second, and the
maximum display is 99,999 sec.
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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
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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.

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/PEAK key,
RANGE/dBm-Q key, DUAL key, or Hz key, or by
powering off the instrument.
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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).

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/PEAK key
before switching the meter power on. When all annunciators
are displayed, press any key momentarily to exit demonstration
mode, and the @FF  annunciator will be off.
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NOTE ) ° All settings are reset after returning from sleep

mode or auto power off.

* The functions in this section are disabled when the
pulse output function, timer + signal output
function, recording function, or 1 ms peak hold
function is active.

3.6 Display Value Selection

Function

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

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

(2) Power on the instrument while holding down the

RANGE/dBm-Q 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/PEAK 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 Backlight Display for Easy
Reading in The Dark

Press Backlight (yellow) key for more than 1 second to
toggle backlight ON/OFF.

Backlight turns off automatically after 30 seconds.

To disable backlight(off automatically after 30 seconds),
please refer to power-on option introduction.

3.9 Continuity Function for OHMS

Measurement
In Ohm test, press SHIFT/PEAK 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/PEAK key to exit the function does not
return to auto ranging. To set auto ranging, hold
down the RANGE/dBm-Q key for at least 1
second.

In the continuity check function, holding down the
RANGE/dBm-Q 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.)
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3.10 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. Press this key again to step through Frequency,
Duty cycle and pulse width tests. This allows simultaneously
monitor the current levels and frequency(or Duty Cycle, or
pulse width).

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

Please refer to the Chapter 2 Measurement Procedures, that
will detail for other combination display.

3.11 1 ms Peak Hold

You can use this Meter to analyze components such as
power distribution transformers and power factor correction
capacitors. The additional features allow the measurement of
the half-cycle peak voltage by using the 1 ms peak hold
feature. This allows the determination of the crest factor:

Crest factor = Peak value/True rms value

(1) Press SHIFT/PEAK key more than 1 second to toggle 1 ms
peak hold mode ON/OFF.

(2) Press HOLD/MAX * MIN key momentarily to show peak + or
peak- value after setting the peak mode.

The display shows DH MAX to indicate the PEAK + and
shows DH MIN to indicate the PEAK -. See Figure 15.

(3) The secondary digits show the relative stamping time for
Peak reading.

(4) If the reading is OL, then you can push RANGE/dBm-Q key
momentarily to change measuring range and re-start the
PEAK measurement after setting the peak mode.

(5) Press DUAL key momentarily to re-start the 1 ms peak hold
again after setting peak mode.
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* The accuracy figures in 1ms peak hold function

are determined with DC coupling mode (DC is
displayed.). (See 4.2 Accuracy Chart.)

* Exiting the 1 ms peak hold function switches to
auto ranging.

3.12 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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3.13 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.

3.14 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/PEAK

* 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/dBm- Q

* 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.

® Backlight (Yellow)

* Disable backlight turns off automatically after 30
seconds.

® 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,Backlight

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)

0.25 to 4 times/s (Duty cycle and pulse
width)

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 0.15 x (measurement accuracy)/’C (°F )
Characteristic
Power Supply one 6F22 manganese battery
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Rated supply voltage

9VDCx 1

Continuous operating
time

Approx. 50 h (VDC, manganese battery)
Approx. 90 h (VDC, alkaline battery)

Maximum input voltage

VDC, VAC, V(AC+DC):

40 mV to 400 mV range:

600 VDC/ACrms(sin)

except 40 mV to 400 mV range:

1200 VDC/850 VACrms(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 VACrms(sin)

Hz:

1200 VDC/850 VACrms(sin) or 10° V * Hz
TEMP:

600 VDC/600 VACrms(sin)

Dielectric Strength

6 kVACrms 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)
110 mVA typ.

(Hz, supply voltage 9.0 V)

Maximum rated power

150 mVA

Battery consumption
display

The Elindicator flashes when Approx. 7.2
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)
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Accessories 3851-10 TEST LEAD
Protective holster
Instruction manual
one 6F22 manganese battery (built into
instrument)

Options 3852 RS-232C PACKAGE
3853 CARRYING CASE
9180 SHEATH TYPE TEMPERATURE
PROBE
9181 SURFACE TEMPERATURE PROBE
9182 SHEATH TYPE TEMPERATURE
PROBE
9183 SHEATH TYPE TEMPERATURE
PROBE
9472 SHEATH TYPE TEMPERATURE
PROBE
9473 SHEATH TYPE TEMPERATURE
PROBE
9474 SHEATH TYPE TEMPERATURE
PROBE
9475 SHEATH TYPE TEMPERATURE
PROBE
9476 SURFACE TYPE TEMPERATURE
PROBE
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
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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°Cx5°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.

B DC VOLTAGE

RANGE | 15050 counts e Accuracy Protestion
40mv 10uV/(1uV) +0.08%rdg. +5dgt. 600v DT/
400mV|  0.1mV(10uV) +0.06%rdg. + 3dgt. 100V« Hz
4v 1mV(0.1mV) +0.06%rdg. + 3dgt.
40V 10mV(1mV) +0.06%rdg. +3dgt. 1200y ba
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)
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B AC VOLTAGE (TRUE RMS : From 5% to 100% of range. )

Resolution Accuracy
Range| (40000 counts F?rgfggi)i
mode) 50/60Hz 45Hz to 5kHz 5kHz to 20kHz
40mV| 10uV(11V) |+0.7%rdg.+5dgt |+ 1.5%rdg. +5dgt.| +2%rdg.+5dgt. 60%5‘3/
or
400m [0.1mV/(10UV)|+0.7%rdg. +5dgt.| +1.5%rdg. =5dgt.| +2%rdg.=5dgt. | 108y « Hz
4V [1mV(0.1mV)|+0.7%rdg. +5dgt.| £ 1.5%rdg. 5dgt.| +2%rdg.+5dgt.
1200V DC/
40V | 10mV(1mV) |£0.7%rdg. £5dgt.| £ 1.5%rdg. +5dgt.| +2%rdg.+5dgt. 850V rme
400V | 0.1V(10mV) |+0.7%rdg. +5dgt.| +1.5%rdg. +5dgt.| +2%rdg. +5dgt. 105\7’_ He
750V | 1V(0.1V) |+0.7%rdg.+5dgt.| +3%rdg.+5dgt.

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

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

Range

Resolution

Accuracy

(40000
icounts mode)

50/60Hz

45Hz to 5kHz

5kHz to 20kHz

Overload
Protection

40mV

10uV(1uV)

+0.8%rdg. + 10dgt.

+1.6%rdg. +10dgt.

+2.1%rdg. + 10dgt.

400m

0.1mV(10uV)

+0.8%rdg.+10dgt.

+1.6%rdg.+10dgt.

+2.1%rdg. +10dgt.

600V DC/
rms

or
10%V * Hz

4V [1mv(0.1mv)

+0.8%rdg. + 10dgt.

+1.6%rdg. +10dgt.

+2.1%rdg. + 10dgt.

40V | 10mV(1mV)

+0.8%rdg.+10dgt.

+1.6%rdg.+10dgt.

+2.1%rdg. +10dgt.

400V | 0.1V(10mV)

+0.8%rdg. + 10dgt.

+1.6%rdg. +10dgt.

+2.1%rdg. + 10dgt.

750V | 1V(0.1V)

+0.8%rdg.+10dgt.

+3%rdg. = 10dgt.

1200V DC/
850V rms

or
10° * Hz

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

B DC CURRENT

Resolution Overload

Range (4oor?]gcjc;unts Accuracy Input impedance| Protection
400pA | 0.1pA(10nA) | £0.2%rdg. £ 3dgt. | Approx.100Q

4000uA| TuA(0.1uA) | +0.2%rdg.+3dgt. | Approx.100€ | 1A/B00VAC,

40mA | 100A(TIA) | +0.2%rdg.+3dgt | Approx i@ | | Fue ™

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) | +0.2%rdg. +3dgt. |Approx0.010| | Fuse

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

Range (I}&soglgs:ﬁg 45 AHccuraCy Input impedance| Overlogd
mode) z to 2 kHz Protection

400pA | 0.1uA(10nA) | £1.0%rdg. £5dgt. | Approx.100Q2
4000uA| TuA(0.1uA) | £1.0%rdg.+5dgt. | Approx.100€ | 1A/B0OVAC,
40mA | 10uA(TUA) | £1.0%rdg £5dgt | Approx 19 | e ™

400mA |0.1mA(10pA)| *+1.0%rdg.*+5dgt. | Approx.1Q

4A | 1mA(0.1mA)| +1.0%rdg.*5dgt. |Approx.0.01Q| 15A/600vAC,
10A | 10mA(ImA) | +1.0%rdg.+5dgt. | Approx0.010|  Fuse *

* 10 A continuous.
* Crest factor: 3

B AC+DC CURRENT (TRUE RMS: From 5% to 100% of range.)

Range (Ij&sogl:;lotﬁg 45AHccuracy Input impedance Overlqad
mode) z to 2 kHz Protection

400pA | 0.1pA(10nA) | =1.2%rdg.*+10dgt. | Approx.100Q2
4000pA| 1uA(0.11A) | +£1.2%rdg.+10dgt. | Approx.100Q | 1A600vAC,
40mA | 100A(TIA) | £1.2%rdg. £ 10dgt. | Approx1Q | | Fue o

400mA |0.1mA(10pA)| £1.2%rdg.+10dgt. | Approx.1Q
4A | 1mA(0.1mA) | *1.2%rdg.+ 10dgt. | Approx.0.01€Q| 15A/600VAC,
10A | 10mA(TmA) | +1.2%rdg. + 10dgt. | Approx.0.010 | ' Fuse *

* 10 A continuous.
* Crest factor: 3

B dBm (TRUE RMS: From 5% to 100% of ACV range.)

Range Resolution Accuracy Overload Protection
1.600V DC or 600V rms
for mV input
-80.79dBm
to 001dBm | +03dBm | 1200Y DT or 850Vims
81.48dBm o
10V * Hz

* Reference Impedance:
4,8,16,32,50,75,93,110,125,135,150,200,250,300,500,600,800
,900,1000,1200 Q

* A voltage(ACV, DCV or AC+DCV) measuring is converted to
dBm using the following formula:

dBm = 10 log,, (1000 X V X V/reference impedance)
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B 1 ms PEAK HOLD

VOLTAGE (DC coupling only)

* Specified accuracy £ 40 counts (40000 counts
mode : = 400 counts) for changes > 1 ms in
duration in DC coupling (DC is displayed.).

Resolution Overload
Range (40000 counts mode) Accuracy Protection
40mvV | 10uv(1pVv) +2%rdg. +43dgt. GO%EC/
400mV | 0.1mV(10uV) +2%rdg. +43dgt. 106\;”. Hz
Ay 1mV(0.1mV) +2%rdg. +43dgt.
1200V DC/
40V 10mV(1mV) +2%rdg. +43dgt. 850V rms
400V 0.1V(10mV) +2%rdg. +43dgt. 106\‘/” H
* Hz
1000V 1V(0.1V) +2%rdg. +43dgt.

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

CURRENT (DC coupling only)

RNG® | cotpscomman| A8 | imoddance | protestion
400pA | 0.1pA(10nA) | =2%rdg. £43dgt. | Approx.100Q
4000pA|  1pA(0.1uA) | +2%rdg. =43dgt. | Approx.100Q ;%/ﬁoé)r\]/eAr&
40mA 10uA(THA) +2%rdg.£43dgt.| Approx.1Q Fuse
400mA | 0.1mA(10pA) |+2%rdg.*+43dgt.| Approx.1Q
4A 1mA(0.1mA) | +2%rdg.*+43dgt. | Approx.0.01Q | 15A/600VA
C, High
10A 10mA(1TmA) | £2%rdg. =43dgt. | Approx.0.01Q ngggy
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B RESISTANCE

Range |, mosoution || Acauracy | N eS|
400Q | 0.10(0.01Q) | +0.2%rdg.+3dgt | 3.3V(Max)
4Q | 10Q(0.1Q) | £0.2%rdg. +3dgt | 1.28V(Max.)
40kQ | 10Q(1Q) | £0.2%rdg. +3dgt. | 1.28V(Max.)
400k | 1000(100) | +0.2%rdg.+3dgt. | 1.28V(Max.) | ooow
AMQ | 1kQ(0.1kQ) | +0.2%rdg.+3dgt. | 1.28V(Max.)
40MQ | 10kQ(1kQ) | +1%rdg.*5dgt. | 1.28V(Max.)
40nS |0.01nS(0.001nS)| =+ 1%rdg. +10dgt. | 1.28V(Max.)

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

* With regard to conductance measurement, use Relative mode
to zero residual.

H CAPACITOR
Range | Resolution Accuracy F?r g?erlgt;dn
4nF 1pF +2.5%rdg. = 6dgt.
40nF 10pF +2.5%rdg. £ 6dgt.
400nF 0.1nF +2%rdg. =4dgt.
o 600V
4uF 1nF +5%rdg. £ 4dgt. 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.
H DIODE CHECK
Resolution Test Test Overload
Range | (40000 counts Accuracy Current | Voltage | Protection
mode)
. +1.0%rdg. | Approx. 600V DC/
Diode |1mV(0.1mV) +2dgt. 1.65mA <3.3V ms
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B AUDIBLE CONTINUITY TEST

Ranae Resolution Accurac Test Test Overload
9 (40031255)“”‘5 Y Current | Voltage | Protection
built-in buzzer
sounds when
Diode |1mV(0.1mV)reading is Approx. | g 4y, | 600V DC/
1.65mA rms
below approx.
100 mV
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 1.600V DC/
ACrms for
1kHz | 0.1Hz(0.01Hz) |+0.02%rdg.+1dgt.| 10Hz mV input
10kHz 1Hz(0.1Hz) +0.02%rdg. £ 1dgt. 10Hz 2.1200V
100kHz| 10Hz(1Hz) |+0.02%rdg.+1dgt.| 10Hz 8D58</
IACrms for
200kHz| 100Hz(10Hz) |+0.02%rdg.+1dgt.| 10Hz '”gr“t
108V * 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 10mV -
400mV 30mV 40mV
av 0.3V 0.4V
40v 3V av
400V 30V 40V(=100kHz)
1000V 300V 400V(=100kHz)

The accuracy for duty cycle and pulse width is based a 5V

square wave input on
* DUTY CYCLE 5.0 to

the 4V dc range.

95.0 %

Accuracy: Within = (0.3% per kHz + 0.3%) of full scale

* PULSE WIDTH 0.1 ms to 1999 ms
Accuracy: £ (0.2%rdg +3dgt ), pulse width must be greater
than 10us.

Pulse width range is determined by the frequency of the

signal.
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B FREQUENCY COUNTER
Divide 1:(Secondary display show * -1- ")

Range (42)%8()?;223;5 Accuracy Sensitivity Mi;'r ;r(;?ut P?Z?ergﬁ)dn
mode)
100Hz |0.01Hz(0.001Hz)| +0.002%rdg.+1dgt. [ 100mV rms| 1Hz
1kHz | 0.1Hz(0.01Hz) | £0.002%rdg.£1dgt. |100mV rms| 1Hz |1200V DC/
10kHz | 1Hz(0.1Hz) | +0.002%rdg +-1dgt. [100mV rms| 1Hz | 8OV ™S
100kHz 10Hz(1Hz) +0.002%rdg. £1dgt. | 100mV rms| 1Hz 10°V * Hz
200kHz| 100Hz(10Hz) | £0.002%rdg. = 1dgt. - 1Hz
Divide 100: (Secondary display show * -100- ")
Range (42)%%?)'2232& Accuracy Sensitivity Mig;;grl)ut Sr;?::t;dn
mode)
100Hz |0.01Hz(0.001Hz)| £0.002%rdg.+1dgt. | 100mV rms| 50Hz
1kHz | 0.1Hz(0.01Hz) | +0.002%rdg.£1dgt. |100mV rms| 50Hz
10kHz | 1Hz(0.1Hz) | £0.002%rdg.*1dgt. |100mV rms| 50Hz 18250&/ rag/
100kHz|  10Hz(1Hz) | +0.002%rdg.+1dgt. | 100mV rms| 50Hz | . \?r_ Hy
1MHz | 100Hz(10Hz) | £0.002%rdg.*1dgt. [500mV rms| 50Hz
10MHz| 1kHz(100Hz) | +0.002%rdg.*1dgt. |500mV rms| 50Hz

The accuracy for duty cycle and pulse width is based a 5V

square wave input.

* DUTY CYCLE 0.1% to 99.9 %
Accuracy: Within + (0.3% per kHz + 0.3%) of full scale for
5 V Square wave input.

* PULSE WIDTH 0.1ms to 1999ms

Accuracy: * (0.2%rdg. +3dgt. ), pulse width must be
greater than 10us.
Pulse width range is determined by the frequency of the
signal.
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B K -TYPE TEMPERATURE TEST

Range resolution Accurac Overload
’ y Protection
-40°C to 1372°C 10 +0.3%rdg. +3°0 600V
-40°F to 2502°F 1°F +0.3%rdg. +6°F | DC/ms

* The accuracy does not include the tolerance of temperature
probe.

B SQUARE WAVE OUTPUT
* Frequency types: 0.5Hz, 1Hz, 2Hz, 10Hz, 50Hz,
60Hz,75Hz, 100Hz, 150Hz, 200HZz, 300HZz, 600Hz,
1200Hz, 1600Hz, 2400Hz, 4800Hz.

* Duty Cycle adjustable: 1 % to 99 % , Accuracy: £1 %
* Amplitude: Fixed amplitude 0V to +3V(£0.2V).
* Output impedance: 3.5kQ maximum

B Timer + signal output

* Maximum timer: 99,999 sec

* Amplitude: Fixed amplitude 0V to +3V(=%0.2V).

* Output impedance: 3.5kQ maximum

* Output signal:
1. High to Low Level (3V to 0V)
2. Low pulse output (pulse width: 0.8 ~c 6.67 ms approx.)
3. Low to High Level (0V to 3V)
4. High pulse output (pulse width: 0.8 ~ 6.67 ms approx.)
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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, probes
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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