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D=G/B=G/( w Cp)=1/( w CpRp)

S ER R _ 2 _ 2 D=Rs/Xs=Rs/( w Ls)
124942 X |Ls=Lp/(1+D% Lp=Ls(1+D") D=G/B= w LpG= w Lp/Rp

K Rs=RpD?/(1+D? |Rp=Rs(1+1/D?% —

Q=Xs/Rs=2m fLs/Rs =1 r f CsRs
Q=B/G=Rp/ | Xp | =Rp/2 n fLp =2 mr f CpRp

BERE |Cs=Cp(1+D? Cp=Cs/(1+D?

WKL) 72 40 20EMBI21E. WERK (Q X UHHEE
B (D) IZOVWTHRHT2BERH D £, WH, Qik. 1 V&2
2y 2 &EMETBHAIHEHA SN, D3, HEARLIET 354012
fifchEd., &k, QI D OWEKTT,

Q=1/D =tan 6



Rs B5XURpIEEBLE, TV FUH LU a4 L OEMulEDO— (5] S %
HemoTuEd, HAECA Y X0 0 Y 25 WET 2 WA, T& AT
RSN BREEMMT 2L L0TL LD, 5-1 #WRIEA D

PEHED & AL Hei T B 1TIE, MO K BESH D 5,

fE HTE
pr— e EID e TEVXIAPMRT VT IEBHMOY — R EFINA ZEAHE T
HFEA = S I
RN I YY—RX
LR = JST LIV (RN 4-7 B

4-15-3 OPEN/SHORT RIEDRIE
Rs Ls

Iyl HBHFEA V=&Y X EHo 2l G E A Ll
@ (DUT) #HE L 72BA084 Y =4V 2 TY, e )y 7Y —F [CL-700] (FE#t%) %
Zn = (Rs + jwLs) + (GotjwCo)' // ZDUT)

ZDUT &, #lEm D4 v ¥ — 4 2 T¥, OPEN/SHORT & IE %
11952 &12& 57T, Rstjwls XV GotjwCo DREEA NS 5 Z &
WTEFT




e SMD 27V w7V —F [CL-700SMD] (l7ekh) %M

CL-700SMD & <ihith:

52 BIE &5 8 % A0S

AN B &

KRBT 9 T = FRHATO S HAREN T 354

B L AW TL 70,

L)y Y = PR T AW L EEAL TL Z &0,

A xE B
BIHARE, MR OZRPIEH TH % Z & 20 L
TLZEVRIESN DA Hh DR & 28 LTS 220,
U = P Z &2 WE S 128 LIADGEaE, ) — FEER
K 10mmEBDET., ThaelAse, WTalHsH
BUHEMES H D 5.

IST A=A

7 A b SfF

100/120 Hz

1 kHz

10 kHz

100 kHz

$EPT Rs

Evty b eA—TY

<0.05 QO

<0.10 O

<0.10 O

<0.10 O

A Cp

Evty bEya-t

< 5.0 pF

<5.0 pF

< 5.0 pF

< 5.0 pF

AVEI 87 Ls

vty baeya—|

<1.0 uH

<1.0 xH

< 0.5 uH

<0.5 uH

o MRS :23°C £ 5°C, W =80 % R.H.

{45 -

A V=2V 208N HET 554

A Xk BEELEN

AB7W, A= FT4 Y &l L THIENE S — L 52k
HTEET,

Whd KO 2 iR 9 % 728, WERTIZ, OPEN/SHORT f&ZIE%
525 TL7ZE 0, GHlld, 4-11 fliz 2L TT 20,



53 #— M LCRE—FICK B HIE

AN B &

WSR-S & B - BRI A AT <2 E 0,

2. WESINZZMEFEOWEEIT ) LAGEIET 282 hr 50
EX

3. MEHE. 20w ) — FOBEERHHNED O ) — FIcfil

NAENTL 2T,

—_

5-43Za17JVLCRE—FICL B BIE

A B &

1. WM 112132 5 B - R A AT A 2T <2220,

2. WEINZLBBEOMEEITS AR EBET 282 h2nH D
EXE

3. WEHE, 2V v 7)) — FOSEEHRHMER O Y — Ficfil
NENTL 22T,

A &

o VT UHNOEMIPE AL T Z S0,

il

A EF B
o IVFUHHOBEBMIMEFIZHEL T 22 &0,

1) ey v v
L:20.000 xH ~ 20.000 kH (+—FL v )
C: 200.00 pF ~ 20.00 mF (k— L v )
R: 20.000 Q ~ 200.0 MQ (F—tLvY)

2) W TIE
O BE2A v FEMLT, EhzANET,
@ TESTFREQ A& v CT7 A MRBEEEREL £5,
@ WMED & WE S T I L 7,
@ WEE 2 GEARD £5,

3% :D/Q/O0/ESR/Rp A& v, S/IPKRE Y, AKXKEZ V.
SORT K & TRz A D 5,

® AUTO LCR ® AUTOLCR ® AUTOLCR
- 17375 al e L"ISS . nrlnrn_, 2
[ o o [ e TN T N
L e n mowe  IO0) ) By e nne
oo Q BEU o ° UUU | fon ° UU
BIERTE

BHBEADOBEK 4 — FPLCRE — F & & D £ 7 A,
L/C/R AUTO/MANU A % v &5 Z &2k . v =27 )L LCR E—
FIZUIDBEZBZENTE, ZORZVEMG LI, ROXH 12
DEDLD ET,

A —FLCRE—F = lsF7idlp = CsFHidCp >

Rs 7@ Rp = DCR = #—LFLCRE-F
(E#o+—FLCRE-FLADOR T 72V a VTR v =27
LE—-FEEDET,)



541 1> (L) BlIE
1) ey v o
L:20.000 xH ~ 20.000 kH (+—FL v )

2) H7E FIE

@® L/C/RAUTO/MANU K& V&ML CLs 721 Lp 7 7 ¥ &
YaVEERLET,

@ TESTFREQ A& VAL TF X M4 2BIRL £ 7,

® S/P KT Ls/Lp &EIRLE¥,

@ BT & ME S TSR L £ 9,

®D/Q/O/ESR/de“ﬁ?/%4‘1”/(47‘7‘/\7)( A EBIRL 9,
Ls 77 Vo ayDBEIdH 7,85 2 — 25 Q/ESR/6/D &
B0 ET,
Lp 77 Y033 vOBHIZHTIST 2 =23 Q/RP/O/D Lis
DEF,

® Wl % HeAE D 4,

Q

- o
L*l 127C
---‘
--‘.-

By 8 EU

RIEFRTHI

5-4-2 HER=E (C) BIE
1)y o
C: 200.00 pF ~ 20.00 mF (k— FL V)

2) il FE

@O L/C/RAUTO/MANU £ % v &ILCCs 7213 Cp 7 7 V¥
va VEERLET,

@ TESTFREQ A& Y &AL TF 2 I AWM AEIRL 7,

® S/PAZVTCs/Cp #BIRLET,

@ PEHE & s R L £,

® D/Q/B/ESR/Rp A& Y &ML TTHIING A — 2 ERINL L7,
Cs 770y avyDB{EH 7787 4A—220D/Q/ESR/0 &
50 FET,
Cp 77V 0y ayDBHRIIHYTI87 2= 2R D/Q/RP/0O &
DT,

® il A AR D 5,

c2

TEST
FREQ1 kHz

A o Ly l
AIEFRTE




5-4-3 & (R) BIFE
1) ey v o
R: 20.000 O ~ 200.0 MQ (F—FL V)

2) e F-E

O L/C/R AUTO/MANU A& VAL CRs £721&Rp 7 7 v 7
Va VEERLET,

@ TESTFREQ A& V&4 L TF 2 b &R & #INL 4,

® S/P K4V A#MLTRs/Rp Z3FEIRL T,
PTG A= 2B ENFE A,

® WoRlE % Rl s e L £,

® WEE % FAD £ 7,

INNNY o
o [N NN

o
— aln
- Uy

BIEFRRB
5-4-4 ER#EI (DCR) AlE
1) ey v o
R: 200.00 O ~ 200.0 MQ (F—FL v Y)

2) HE TN
@ L/C/R AUTO/MANU x4 »&#ILTDCR 77 v o ¥ a v %
BIRL £,
@ WRHED & RS IR L 9,
® WHEE 2 GARD 5,

®
Innng -«
o | LILILS

BAIERTB

5-5 /N Z{ED#EFI (SORT)

HHlELr vy
L: 20.000 #H ~ 20.000 kH (+— L ¥ Y)
C: 200.00 pF ~ 20.00 mF (X — 1L ¥ Y)
R: 20.000 Q ~ 200.0 MQ (A —1btL ¥ Y)

2) 7354 23R (SORT) E— FOFE & e FNE

@ A —4&® OPEN/SHORT BIE# {9, #EiliE. [OPEN/
SHORT #%1F] Dffiz 2L < # X\, (OPEN/SHORT &
it kK0 FEiERNED 0. BEIDT2E0TT,)

@ L/C/R AUTO/MANU £ & ¥ &L T, EHHEDF /34 212
WL~ 7 NIET 7V oY 3 VEEIRL 3, EI
RV EMTTEIZ, ROXIIHERLET,
+—PFLCRE—F = LsE#idlp = Csx7dCp
=>Rs¥7dRp > DCR = #*—FLCRE—-F
R
o F#— I LCR E— FTIE, Z0#P (SORT) E— F % iH

FHBZLIITEERA,
o S/PHR% VAU Ls/Lp. 7213 Cs/Cp. £ 7213 Rs/Rp 3N L £,
« TESTFREQ A% V&L, 7 X b EBINL £,

@B L KB FNA 2 EWEWFICHEREL T,
WEMARELTH» S, SORT A& v a4 &, %91 (SORT)
T FARE L, WEMITIEHE S U CTREEh E 4, Xondy
ik, TR £RFIO X S5 IZ[PASS] & £ & h £ 7,

@
SORT Tol* 1 %
B 65 ..
o '

W
AEOFHADHIRE A Z TOLl L BRI TNBEE, &
B0 200 Y Y Mz s WE ZIZSORT A& VAL T
L EHIERRIZTIEL 2 A,
@ ZOkx, PNBUSRIE. LYY, HUEEIT B IR A
ELZWIEAIZ, SETUP R 2 VAL &9, Zom, 7
h- Ui R S h 4,




Range

- 4B,

SORT Tolt1 %
TEST

FREQ1  kHz
i

REFRDEIIZB I BWET,
a BB U T, <KHVERED>EL VAL TNUED
MigEERELET, E%R. ENTERKAZ V2L T,
b. BEIZIEU T, <, N, 2\, DO0& K&V &EHLT
HUEEO KM AR E LT,
‘OB OHEM%., ENTER K Z VAWML 7,
c. BEIZIBU T, KRV EIEIDRE VAU CEFAH%
BELET, K& VAT 2 LICHRTIHOERE A, RO
YT LD 9,
+0.25%. +05% +=1% =2% +5%. +10 %, + 20 %.
-20 % ~ +80 %
Eﬁ% ENTER A& v &L %7,
ZECORENFOE, BMOBENEHLI LS TENTEET,
<D%mémi?5 Tl A A Y ERTERIC [PASS] % 7213 [FAIL]
OWThrRFREhEd, FOFO LS 2. + TEREIZIE
HE U228 osZon Eh 4,

PASS | - FAIL

SORT Tolt1 % SORT Tol1 %

B 55" o B 388 o
ik ' ik

BIEFRRB
« SORT &— F#jfErh, L/C/R AUTO/MANU k& >,
D/Q/6/ESR/Rp K& v, AKX &Y, S/P KAV, HOLD
KA SN0 £ 7,
® SORT E— F#f#kRd 51213, SORT A& V&ML T, v=2
7L LCRE— FIZRLET,

5D EH USB JGlifE 2= v b (LCR-USB) & K Ui HD LCR i
BV 7 b7 afildsL, REMRELHTSILNTEET,

[6] BSFBEEIZDWLT

A E S

1. ZOHEHIERE FEETY, AHEE & < B L TR B A
1o2 &,

2. RAELMEDOHERD 7012 1412 1 P EIIRIE, fifkad g
g3z &,

6-1 fRSPER
1) 48t
e WIREEICKANBIOREZHD AN ?
) WS- 2w Y —F
o WITEY oy MCHENEMARFALZE 20, WERFIZT 55
EELAAZ L ZIZ, MEIEIES BN TT»??
e )y T )= FDOIT— FEFMEATOEEAN?
e Ny T = Fo0EAHBH L ThEEAN?
P EOBEBEIZEY T 250033 SISl 2 ko, BE AR 2 25
uu&’)&?ﬁ‘b“(<7’:’élﬂ
20y T) = F23URTnEnZ & 4a, ERT2E®E &0,
[4] 411 # 2L CTHER L TL 7Z &y,

6-2 AELEth3Ti

A w &
o BN OFF 125> T2 Z e AR LIER A s 2 s> T 2280,

H R D EE I DWW T

Ti’%ﬂﬂwﬁj’ ff*ﬁ&lﬁih"(“é SMEE=4 —-HTI DT, idikIh
ToBMAFEIW 20D BIHHTE AL K22 83H D F T,

¥ B4 — B IO RS T 2 v 2§50 DOFEM
DT ETT,

AT
O FLZEEHNL, BHZEEZLDTHERY 1A) 275 ZF
FANTHLET,
@ BMZARO AL, FHRmOBME ML £,
W RMEERREZ 2 ESIC LT E X,
@ BHZEILD 3V EFEDOIE L, FIL A X EAKIIZD TEEET T,



3251-7022

<978
7 4-7-15
9046

)

6) 6644-3249

03

H—

i
S PR o

TEL(042)554-0113 /" FAX(042)555-

73 5BUVWAEbhE

-3930

¢ http://www.sanwa-meter.co.jp
— 34 —

* X6 0120-51

iFa R AL - DI T

0

: TEL(03) 3253-4871 ./ FAX (

KB S - TEL(06) 6631-7361 " FAX (0

BEM

T 205-0023
T kX 2tk

i

G

I

A Ak
24 Hgﬁzﬁ 9:30 ~ 1200 13:00 ~ 1700 (L HEH % <)
A 4

e
SHE S

N B o mwkEo %) Z
%a% T b B opEsRe &V
o<$é R eEEoKw S ¥
2R H g <oo4e, Jdewed ST
,g o Ky Ry
ffi% A T T ST S ot
e wioo oW 7@ *ﬁqlnn RER L/\r,/_m-m
E.M%H ﬁﬂ/ﬁm z JD@WP.T%J/ uvﬂ/\f
3\\1H_ﬁwm s g ;iAnﬁwﬁi.E/\ %LT@
SURE  mE v pieTwewag ROz
agth 3 ! .
Heae EED N slsgumwan. SLEE
i e )y ﬁfu Hrhofﬂnré Dan=
pailf-2d g Voo oEWE A
ey W w %ﬁ%:@m SEy Zw  x
cme= Hm.;ﬂ %\«c,ﬂ uﬂ@fi.ﬁ/\ \\/mﬂ
K R<¥> @MH@ :kll//im.@ anu Wil o ,K‘Nnm@
gy EEs Ng @ﬁ@¢fﬁf$¢a§i N
| 5 BPES :i_fm@fﬂm@mfmﬁaa%ﬁamﬁ
S OEZY o vERS mﬁmoﬁvﬁeﬂmi%k@mﬁ_%
| REELE 5 59 WE¥$nmiﬁ¢ﬁAtf% tima
m = %%TO@WM /F@F:iﬁ@@GT® S .WA ﬁﬁ
aﬁ%ﬂfmi:ﬁ%u,%@E:E@%ﬁﬁﬁﬁﬁ%%h 2
NCE iE%MEmaﬁ a@é@é$w6%tif DR
7ﬁumbmj.ﬁﬁ%m@..% iR % 4%
ﬂ”i.ﬁ@nm.ﬁln/l_h N & @/
=N NURZ Y
[
noow
2
: vz
2 R
5 ® e Q
| A W
NaY e
N AR LA
<R
R 48
4 AR
S WHEE
w| BZ 0 2
) SRRV ST
M| BERwLY
- K g 2
| ®oEy -
ERDER
RO
oo
v~ KLEX
S | 22 1~
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1) SR
o S
fm X 4B 40 % B
® LAZLW
™ — ~
©

T TOMREIE

)

H

BRE LW TL 2
Z)

RO B B

E2LTN
WS Z VB THN TN TL Z &0,

L 72 1R

=3

BT 230,
5. RHIEEH X e a,

Xy,

3. REID Z LT OVE T DI T b BT
4. EHHE TR



http://www.sanwa-meter.co.jp

(8] ft#
8-1 — iy ft #%

W R
S92 54 M)

. |20000 75> F i1s/1p/Cs/Cp/Rs
AV ER /Rp/DCR

H7&N (2,000 77 2 b D/Q/O/ESR/RP

TEC61326-1
ARHIE CS 3V (0.15-80 MHz) DT FOB -
ERHTHIEL Y U ItBW T Fidn e B0

A )

Ly OF—8=T L, BeEERIC oL &R,

A RERR

4 L)L

WE 87 2 — 2

ILs/Lp/Cs/Cp/Rs/Rp/DCR
(D/Q/ 6 /ESR/RP & % &r)

HWEE—F

) =X/ 85 L)L

A=

x— K

WI7E i 1

4VETI Ty b+ H—FI4 v
INFF T T IR

#+— b LCR
HWEY >

L: 20.000 xH ~ 20.000 kH
C: 200.00 pF ~ 20.00 mF
R: 20.000 QO ~ 200.0 MQ

DCR L v ¥

R: 200.00 O ~ 200.0 MQ

B FH P

100 Hz /120 Hz / 1 kHz / 10 kHz / 100 kHz

WEZE—TF

1201 /% (LCRE=F).05m /% (DCR E—F)

TN AR
B RE R i

£0.25% £05% £1% =2 % £5%. =10 %.
+ 20 %. -20 % ~+80 %

WEEZL L

0.63 Vrms (2FF). 0.9 Vde (4AFk)

EMC leaamerr = plgier + 150 dgt
fhiov v P, FE ERROKNABA BB T O
HlIE ST,
T 9V Bz M 6LR61(IEC6LF22,

% JH  |NEDAL1604A) 1. %7zt
Wi AC 7 & 75 (5% : AD-30-2)

=TT | RfRIAT > 22 E» 5 5 5tk

WHEES) | 110 mW

Eibdrar  [K9 35 B (4 — F LCR £— F, 1kHzI27Q)

R IR L 175 mm X W 80 mm X H 40 mm
AN LR [F9 L 184 mm X W 87 mm X H 45 mm

B R %%E?uhlﬁi #9320 g

i LA 2R (K9 400 g
271 v 7Y —1F (CL-700)

I T O ol (2 VN )

- TN 2R T Y 2 — b 7L — b

HR e
AC 7 2T % (AD-30-2).

g |SMD 71> 7V —1 (CL-700SMD)

LCR USB j#if 1= I (LCR-USB)
(LCRMWEY 7 b U = 7 {F)8)

i BB

2000 m DA BREBRAYYE

TLARORGIE
i / duf

18 ~28°C <80 %RH

R

[0.15 x (MEREEE)]/C 0~18C. 28~50C

BhE
% / Pl

0~50C <80%RH

PRIE
W /Y

-20 ~ 60 °C <80 % RH

LESRE

IEC61010-031




8-2 BIFE b L UHEE
T © £ (% rdg + dgt) (LB OB "
rdg(reading) : FtAE D
dgt(digit) : AT
W 23C +£5C
M 80 % RH LT 2MQ. 20M Q. 200M QL » 21360
%R.H. LIF)
fiféf% 1x OPEN/SHORT M IE#4 D T4,
[- ] (3 LREES T

%+ d"

124982 Z 1 Lp, Ls (D01 D EZ)

VY | Zpf#AE | 100/120 Hz 1 kHz 10 kHz 100 kHz
20 pH 10.001 «H - - - 1.0% +10d
200 H | 0.01 »H - - 08%+10d{1.0%+10d
2000 ¢H| 0.1 x«H - 08%+10d|05%+5d]08%+10d
20mH |0.001 mH[0.8%+10d|03%+3d|05%+5d[08%+10d
200mH | 001 mH |05%+5d|05%+5d[08%+10d -
2000mH| 0.1mH [03%+3d|05%+5d]|08%+10d -

20 H 0.001H [03%+3d|03%+3d[50%+20d -

200 H 001H |05%+5d]08%+10d - -
2000 H 01H ]08%+10d|3.0%+20d - -
20kH |0.001 kH|[5.0% +204d - - -

#E#H : Rp, Rs
Ly iR DCR 100/120 Hz 1 kHz 10 kHz 100 kHz
2 0 0.01 Q - 0.7%+8d - - -
0.001 Q - - 07%+8d|07%+8d|07%+8d
200 Q 0.01 O 03%+3d[03%+3d|08%+3d|03%+3d[03%+3d
2 kQ 0.0001kQ [03%+3d|03%+3d[03%+3d[03%+3d|03%+3d
20 kO 0.001 kQ 03%+3d[03%+3d|03%+3d|03%+3d[05%+54d
200 kQ 0.01 kQ 05%+5d[03%+3d|03%+3d|03%+3d[0.9%+10d
2 MQ 0.0001 MQ [05%+5d[05%+5d|05%+5d20%+10d .
0.001 MQ | 2.0%+8d|2.0%+10d[3.0% +20d - -
20 MQ 0.01 MQ - - - 50%+80d -
200 MQ 0.1 MQ 5.0 % +80d|5.0% +80d - - -
BHERE Cp,Cs (D01 D EE)
P yfEBE 1100/120 Hz 1 kHz 10 kHz 100 kHz
200 pF | 0.01 pF - - 08%+10d]20%+10d
1pF [ 05%+54d - - -
2000 pF 570 F - 05%+5d | 05%+5d |07 %+10d
20 nF | 0.001 nF | 05%+5d [ 03%+3d [ 05%+5d [ 03%+3d
200 nF | 0.0l nF | 03%+3d | 05%+5d | 05%+5d [0.7%+10d
2000 nF | 01nF | 03%+3d | 03%+3d | 05%*5d |35%+10d
20 4F [0.001 ;F| 03%+3d | 03%+3d [10%+10d 5
0.01 uF [ 03%+3d [08%+10d - -
200 1F o1 F - - 35%+10d -
0.1 uF [20%+10d : - -
2000 pF TR - 15%+10d - -
20mF | 0.0l mF | 15%+10d 5 - -

eD=01DEEDMEHE : Ae X Jup?
Ae 1T A A Y ERED rdg #EE T,

D =0.1D& XD : Ae X 1+D°
Ae 1Z X 4 VFEREO rdg iffE T,




ODFEE Oe:

B °

Be= + (180/ ) X Ae (deg)
Ae (344 >RRDrdg EETT,

- BETERAEDSS

| 100/120 Hz 1 kHz 10 kHz 100 kHz
200 pF - - =+ 0.46 + 1.15
2000 pF + 0.29 =+ 0.29 =+ 0.29 =+ 0.40
20 nI +0.29 +0.17 + 0.29 +0.17
200 nF +0.17 +0.29 + 0.29 =+ 0.40
2000 nF + 0.17 + 0.17 + 0.29 + 2.01
20 uF =+ 0.17 =+ 0.17 =+ 0.57 -
200 pF +0.17 + 0.46 + 2.01 -
2000 pF + 1.14 + 0.86 - -
20 mF =+ 0.86 - - -
A CEY Y ZREDISE
| 100/120 Hz 1 kHz 10 kHz 100 kHz
20 xH - - + 0.57
200 pH - - =+ 0.46 + 0.57
2000 «H - + 0.46 =+ 0.29 + 0.46
20 mH + 0.46 + 0.17 + 0.29 =+ 0.46
200 mH +0.29 +0.29 =+ 0.46
2000 mH + 0.17 =+ 0.29 =+ 0.46 -
20 H +0.17 + 0.17 + 2.87 -
200 H +0.29 + 0.46 - -
2000 H =+ 0.46 + 1.72 - -
20 kH + 2.87 - - -
— 39 —

D {EDFEE De : De = £ Ae

Ae 1T A A VERD rdg fEE T,

il : WellE > 7 V4 180 nF
7 A bR 1 kHz
MEEE - £ (0.3 %rdg + 3 dgt)
Ae = 0.3 %rdg
Dl D1 De DFTH -
De= #+ 0.003

ESRDEE Re: Re =+ Z, X Ae( Q)
Iyt &z@ﬁf.ﬁr%ﬁf% 1/2 = fC) £721% 2 = fL
il e v 59 180 nF
7 A bR 1 kHz
MEREE © £ (0.3 %rdg + 3 dgt)
Ae=0.3%
Iy = 1/(2x3.14x1000x180x107)
=884.6 O
Re = £ 0.003x884.6
=+ 2,65 Q

Q -D,
QENHEE Qe : 0, = d:l 0D,
WS Q- De<1
il WellE A >~ &2 & 0180 pH

7 A bR 10 kHz

HPEREE © + (0.5 %rdg + 3 dgt)

De = Ae ==+ 0.005 £ 3%,

HE L7 Qi 20

Qe = £ 20x20x0.005 / (1- 20x0.005)

=222

4V THE (H—F 54 Uf6H%) 1I2onT:

HEAY — P, 4mTEEERERAL O Ed, LRLomE %
55792k, HEDRNIZ OPEN/ SHORT BIEAZ4TH ERH D %
T %&(El”ﬁ;’%’\d)ﬁﬂﬁ ;t AEEARD L T30 EAH D, BWIER
=TIV T AR T N4 VI2k By =L FARETT,

Z 2B L 2 S O A B R O I kv, P
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[1] | SAFETY PRECAUTIONS |

*Before use, read the following safety precautions.

This instruction manual explains how to use your LCR meter LCR700.
Before using, read through this manual to reduce the risk of fire ,
electric shock, and/or injury. And save it together with the product so
that you can refer to the manual as necessary.
Use the instrument only as specified in this manual or the protection
provided by the instrument may be impaired.
The instructions given under the headings of " /A WARNING" and
must be followed to prevent accidental electric shock and so on.
1-1 Explanation of Warning Symbols
The meanings of the symbols used in this manual and attached to
the product are as follows.

/\ :Extremely-important instructions for safe use

+ WARNING identifies conditions and actions that could result in
accidental electric shock and so on.
« CAUTION identifies conditions and actions that could cause

damage the instrument.

1-2 Warning Instructions for Safe Use

AWARNING

The following instructions are intended to prevent injury such as
electric shock and so on. These instructions must be followed.

1. Do not apply any voltage or current to the measuring
terminals.

2. Never attempt to repair the instrument by yourself and ask

the nearest SANWA authorized agent, distributor, or service

provider for repair.

Do not use the instrument if the meter or clip leads look damaged.

Never operate the meter with the case or battery lid removed.

Remove all lead wires from the instrument when replacing the battery.

Do not use any unspecified type of clip leads.

Do not touch any measuring terminals.

. Do not operate the meter when it is wet or with wet hands.

9. Inspect the instrument at least once a year.

10.Use the instrument indoors.

11. Only the specified AC/DC adopter (AD-30-2) can be used with
the instrument.

PN O AW

/N\CAUTION

1. Do not apply any voltage or current to the measuring terminals.

2. Discharge before making capacitance measurement.

3. Incorrect measurement may be performed in a ferromagnetic
or intense electric field near transformers, high-current
circuits, or radio equipments.




[2]JAPPLICATIONS AND FEATURES

2-1 Applications

LCR700 is a full-featured high-performance handy LCR meter
which rivals the capabilities and options of many of its bench
counterparts. This instrument features a device value sorting
function, allowing users to quickly sort passive devices in situations

such as incoming inspections.

2-2 Features

+ 20,000/2,000-count display

» Automatically selectable L/C/R measurement

« Selectable Series/Parallel mode

¢ Ls/Lp/Cs/Cp measurement with sub parameters (D/Q/6/ESR)
« DC resistance function (6 ranges: 200.00 Q ~ 200.0 MQ)

« 5 different measuring frequencies (100/120/1 k/10 k/100 kHz)
* Measuring signal source level: 0.63 Vrms (Typical)

* Measurable ranges (ex. f=1 kHz)

L: 20.000 pH ~ 20.000 kH
C: 200.00 pF ~20.00 mF
R:20.000 Q ~200.0 MQ
« 5-terminal measurement (4 terminals plus guard shielding)

* Multi-level low battery indication

» Auto Power Off feature to prevent unexpected battery wearing out
 Backlight to allow for easy visibility in low-lit area
« Automatic range selection

« Data hold

* Relative measurement

» Device Sorting mode to allow users to quickly sort passive devices
suchaslL, C,and R

» Separately available companion software and "LCR-USB"
communication unit will allow you to transfer the measured data to
your PC with ease.

» Accepts a single standard 9 V battery,
and specified AC/DC adopter (AD-30-2).

[3] PART IDENTIFICATION
3-1 LCR meter and clipping leads

i @®
fochof
N
o W
|
@ !
@ I
|
a | ]
© s
9 @
() |LCD display ENTER button (5 |Device value sorting
function button
(2)|Calibration button| (@ |Measuring terminals AC adopter inlet
(3 |Frequency Relative button @ |Holster
selecting button
@ [Hold button ) |D/Q/B/ESR/Rp Optical communication
selector button unit connector
(®|Sorting mode 12 |POWER button Stand
setting button
(®|PC connection |3 |Backlight button ) |Battery door
button
@ |Series/Parallel LCR AUTO/MANUAL
selector button selector button




Clipping leads CL-700 (Bundled item)

=[O

Plugs —
Alligator clips
I LI Y | ‘ ’

SMD Clipping leads CL-700SMD (Separately available accessory)

Shorting plate (Bundled item)

3-2 Display
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® HOLDCAL ® AUTOLCR Range A
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@® ® @ @
(1 [Data hold indicator @3 [Indicator of AC resistance in
parallel mode
(2 |OPEN/SHORT calibration Equivalent series resistance mode
mode indicator indicator
(3) |Auto Power Off mode indicator | 5 |PC connection indicator
(@) [Series/Parallel mode Battery capacity indicator
automatic detection indicator
(® |L/CIR automatic detection @ |Measuring frequency indicator:
indicator 100 Hz, 120 Hz, 1 kHz, 10 kHz, 100 kHz
(® |Range setting indicator for the Tolerance indicator in sorting mode:
sorting mode +0.25 %, £0.5 %, £1 %, £2 %, £5 %,
+10 %, +20 %, -20 ~ +80 %
(@ |Relative mode indicator Sorting mode indicator
Unit of readings for main display DC resistance mode indicator
©@ [Main display @) [Indicator of AC resistance in series
or parallel mode
Unit of readings for sub @2 [Indicator of capacitance in series
display or parallel mode
@ |Sub display @3 |Indicator of inductance in series or
parallel mode
1 |Indicator of Dissipation
factor (D), Quality factor (Q)
or Phase angle (8) for L/C
measurement mode
N 6 N




[4] DESCRIPTION OF FUNCTIONS

4-1 Power Switch

Press the POWER button to turn on the meter. All segments of the
LCD display will be turned on for 2 seconds after power-on, and then
the meter will be ready to use in the Auto LCR mode (described later).
Press the POWER button again to turn off the meter. [OFF] will be
indicated for 2 seconds when terning off.

4-2 Auto Power Off

When the meter is powered by the battery, Auto Power Off feature is
active and @ is shown on the display. The buzzer beeps three times
(approx. for 15 sec.) to remind the user after approx. 5 minutes of no
activity. If no activity is made before beeping finishes, the meter will
show [OFF] and automatically turn its power off.

To turn on the meter, press the POWER button again.

Note:

When the meter is powered through an AC/DC adopter, the Auto
Power Off feature is inactive.

4-3 Buzzer

Whenever an available button is pressed in the function, the buzzer
beeps one time to indicate the meter has accepted the command.
Pressing an unavailable button makes the buzzer beep 2 times.

The buzzer cannot be disabled.

4-4 Low Battery Indication

The battery condition is continuously indicated. Ik means that the
battery capacity is full. __F means that battery power is low and the
battery needs to be replaced. Replace the battery with new one. If you
use the instrument under "Low battery", it will beep twice and show
[bAtt], then turn power off.

4-5 Measuring Mode Selection

4-5-1 Auto LCR Mode

After power-on, the meter is in the Auto LCR mode as a default
setting, and shows [AUTO LCR] on the display. The meter
automatically selects a function, parameter, and series/parallel mode.
The function and the sub parameter on the sub display will be
selected based on the following conditions.

Conditions for automatic selection of functions and sub parameters.

[¢] Functions | Sub parameters Example

-11.3° = 6 = 11.3°| Resistance 8 Fig. 4-5-1-1
0>11.3° Inductance Q Fig. 4-5-1-2
0 <-11.3° Capacitance D Fig. 4-5-1-3

If C < 5 pF, Rp is shown on the sub display.

Selection of series/parallel mode depends on the total equivalent
impedance measured. (Refer to 4-7)

Note:

S/P button and D/Q/6 button are not available in the Auto LCR mode.

' r'@rEiTO LCR ' n(FL'lTO LCR @ AUTOLCR
M Q Ls
*“l.uugg iwuJaJga™ 4 A b Y
B e nr e g wowe  TIC0
i U. | m Q E'El I W o UUU3
Fig. 4-5-1-1 Fig. 4-5-1-2 Fig. 4-5-1-3



4-5-2 Manual LCR Mode and DC Resistance Measurement

As already described, the default setting is the Auto LCR mode after
power-on, the main function can be switched to the manual LCR mode
or DC resistance mode by pressing the L/IC/R AUTO/MANU button.
Pressing this button (=) sequentially switches the functions as follows.
Auto LCR mode = Ls or Lp function = Cs or Cp function = Rs or Rp
function = DCR function = Auto LCR mode

Example of resistance measurement

@ AUTOLCR @ AUTO @ AUTO
Jofgge. o - 0o . 3
NN > L. > e
B e nr S, B el
iy - = . 430
i Talal
inngge 9g--
e LI < | "y
- R e

In the manual LCR mode, the meter automatically selects the series/
parallel mode depending on the total equivalent impedance measured
similarly to the Auto LCR mode. (Refer to 4-7)

The function of Ls, Lp, Cs, or Cp in the manual LCR mode shows
following parameters, being switched by pressing D/Q/6 button.

Functions Selectable parameters

Ls Cs Dissipation factor (D), Quality factor (Q), Equivalent
’ series resistance (ESR), and Phase angle (8)

Lp, Cp Dissipation_factor (D), Quality factor (Q), Equivalent
’ parallel resistance (Rp), and Phase angle (6)

Note:

» Usually quality factor (Q) is used for inductance measurement.
Inductor with higher Q has lower resistance component.
Usually dissipation factor (D) is used for capacitance measurement.
Capacitor with lower D has lower resistance.component.

797

Quality factor (Q)
= Inductance (L) component / Resistance (R) component
Dissipation factor (D)
= Resistance (R) component / Capacitance (C) component
* ESR is used for measuring equivalent series resistance of a
capacitor under a measuring frequency.

@ AUTO
Cs
nF
L ]
my e o '88 a
m U
Example

4-6 Measuring Frequency Selection

The meter provides 5 different frequencies

(100 Hz/120 Hz/1 kHz/10 kHz/100 kHz)

for more accurate measurement.

The default setting is 1 kHz, and the measuring frequency can be
selected by pressing the TEST FREQ button as follows.

1 kHz = 10 kHz = 100 kHz = 100 Hz = 1 kHz

Note:

The LCR impedance scale ranges and accuracies depend on the
measuring frequency.

Refer to the accuracy table in Chapter 9.



4-7 Series/Parallel Mode
When measuring L/C/R with multiple element in its equivalent circuit,
an appropriate measuring mode needs to be selected, assuming
actual circuit to be measured.
Select the series mode if a series circuit is assumed, or select the
parallel mode if a parallel circuit is assumed.
In the Auto LCR mode or manual LCR mode, the meter automatically
selects the series/parallel mode depending on the total equivalent
impedance measured. (The display shows [AUTO].)

10 kQ and lower: Series mode (Ls/Cs/Rs)

Higher than 10 kQ: Parallel mode (Lp/Cp/Rp)
In the manual LCR mode, pressing S/P button manually switches
assumed series/parallel mode.
When manually selecting series/parallel mode, the display turns
[AUTO] off.

4-8 Auto Range Selection
A measuring range in each function will be automatically selected, and
cannot be manually selected.

4-9 Data Hold

Press HOLD button to freeze present reading for later view. (The
display shows [HOLD].) Even if the DUT is disconnected from the
measuring terminal, the current reading will remain on the display.
Press the HOLD button again to disable the data hold feature and go
back to the normal measurement mode. (The display turns [HOLD] off.)
Note:

When the reading is indefinite, the data hold feature is not available.

4-10 Relative Measurement

Relative measurement allows you to read directly the deviation in %
from a reference value.

Pressing the A4 button activates the relative mode, and the display
turns [A] on.

Note:

This function is not available in the Auto LCR mode.

Nor can it be activated when the reading is outside of the meter limits
(Ex. [OL] is displayed.).

The meter uses the following formula to calculate relative
measurements.

REL% = (DCUR — DREF) / DREF * 100%
REL% = Difference in percent

DCUR = Device currently under test
DREF = Device used as a reference

To enter the relative mode, proceed as follows.

1

2.
3.

. Perform the OPEN/SHORT calibration.

For details, refer to the section of "OPEN/SHORT calibration".
Select a function from L, C, R, or DCR.

Connect a device to the measuring terminals as a reference and
wait until the readings become stable.

. Press the 4 button to save the reading as a reference value.

Now, the display indicates [A], and the sub display shows [0.0%].

[J] A
- 4655.
Ty e nn

o LU«

. Remove the reference device, then connect a DUT to the

measuring terminals.

The main display shows the value of the DUT and the sub display
shows the difference from the reference in %.

Pressing the A4 button again shows the reference value saved

in the previous step. You can check the reference value. ([A] is
blinking.)

Pressing the A button again allows you to measure in the relative
mode.

. Repeat Step 5 for each DUT.

Note: The range for the difference in percent is -99.9% to 99.9%.
If the DUT falls outside that range, the sub display will show [OL].

. To exit this mode, press the 4 button for 2 seconds.



4-11 OPEN/SHORT Calibration 3. Insert the bundled shorting plate to the —

The OPEN/SHORT calibration before measurement reduces the parasitic directly connectable measuring terminals.

effect of the test fixture to get better accuracy especially for high/low 4. Press the CAL button again.

impedance measurement. (For the calibration principle, see 6-3.) The display shows [Srt].

Procedure of the OPEN/SHORT calibration 5 _IF_’;ess the C':L button again. he disol

This section explanations how to perform the OPEN/SHORT calibration © ”Teter shows a countdown on ! e display OO
while it performs the SHORT calibration. It B 0

for a measurement using the directly connectable measuring terminals,
and one for a measurement using the clipping leads "CL-700". (Perform
the OPEN/SHORT calibration according to each procedure.)

takes 30 seconds to complete.

CAL @

[Measurement using the directly connectable measuring terminals] - B -
1. Press the CAL button for 2 seconds. 5
The display shows [OPEn]. w l-t

CAL @
After the countdown is complete,

the display should show [PASS].
CAL® Shorting plate

PASS
w Ort

If the display shows [FAIL], this procedure has to be performed
again.
CAL @
C F,l ]
I [
w  orkt

6. Press the CAL button once again to exit the OPEN/SHORT
calibration mode.

= UOPEn

2. Press the CAL button again.
The meter shows a countdown on the
display while it performs the OPEN
calibration. It takes 30 seconds to complete.

-30
. 0Pt

After the countdown is complete, the display should show [PASS].

CAL ©

PR5S

=  UPEn

— 13— — 14—



[Measurement using the clipping leads "CL-700"] 4. Connect the test leads to make a S —

short circuit.
1. Make sure the leads are completely — 5. Press the CAL button again.
disconnected. The display shows [Srt].
2. Press the CAL button for 2 seconds. 6. Press the CAL button again.
The display shows [OPEnR]. The meter shows a countdown on the oD
oo display while it performs the SHORT a /)
—_—— - o calibration. It takes 30 seconds to
complete.

_38_
w  ort

After the countdown is complete,
the display should show [PASS].

CAL @

PASS
w Orkt

If the display shows [FAIL], this
procedure has to be performed again.

=  OPEn

3. Press the CAL button again.
The meter shows a countdown on the display
while it performs the OPEN calibration.
It takes 30 seconds to complete.

-30
. 0Pt

After the countdown is complete, the display
should show [PASS].

CAL © CAL ©

PASS . =1
= OPEn -  ork

7. Press the CAL button once again to exit the OPEN/SHORT
calibration mode.

For measaurement using the SMD clipping leads "CL-700SMD"
(separately available accessory), the same procedure as above can
be taken to perform the OPEN/SHORT calibration.

— 15— — 16 —



4-12 Device Sorting

The meter can sort device values into PASS/FAIL based on
resistance, capacitance, or inductance. This feature is useful in
situations such as incoming inspections for mass production parts.
Note:

This function is not available in the Auto LCR mode.

Use this function in the manual LCR mode.

For details, refer to the section 5-5.

4-13 Backlight

To turn the Backlight on, press :s: button.

To turn it off, press =8 button again.

The Backlight is disabled automatically after the meter is inactive for
60 seconds.

4-14 PC (Personal Computer) Interface

The instrument equips with an IR interface port at the meter back for
data communication. LCR-USB, dedicated USB communication unit
for LCR (separately available accessory), and the dedicated software
allow you to transfer real time readings to your PC and save them.

The connecting procedure is as follows.
1. Snap on LCR-USB and connect the USB plug to your PC on which
the dedicated software is running.

USB Communication unit
(LCR-USB)

USB Communication unit connection

The display shows the readings.

@ AUTOLCR
cs

meowe IO
o LILIL

2. Press the PC button.
The display shows [PC] to indicate PC connection is active.

@ AUTOLCR

- 45953,

o LICI0)
mee  © LILILL

3. To make the PC connection inactive, press PC button again.

@ AUTOLCR

- 4853

The display turns [PC] off to indicate the PC connection is inactive.



4-15 MEASURING PRINCIPLES 4-15-2 Impedance measurement
. Impedance can be measured in series or in parallel.
4-15-1 What Is Iimpedance? In parallel mode, impedance can be represented as reciprocal of

Impedance Z extends the concept of resistance to AC, which is admittance (Y).
mathematically handled as a vector quantity on a complex plane. The admittance can be defined as Y = G + jB.
As shown, the impedance vector consists of the real part (the where: G = Conductance B = Susceptance

resistance R) and the imaginary part (the reactance X). Series

impedance Zs can be represented as Rs + jXs in Cartesian Series impedance Parallel admittance
form, and also can be represented as |Zs| £ 6 (magnitude and Rs iXs Rp
phase angle) in the polar form. The figure shows a mathematical
relationship between Rs, Xs, |Zs|, 6. 1
L1 -
Imaginary axis (series mode) 7s =Rs + jXS or |Zs| ) ) iXp
Z5=Rs+Xs Rs = |Zs| cos 0 Z=Rs + jXs Y =1/Z = 1/Rp + 1/jXp = G+jB
Xs Xs = |Zs| sin 8 ) ) _
Xs/Rs =tan 8 Rs = Ser_les resistance Rp = Parallel resistance
8 = tan”(Xs/Rs) Xs = Sen‘es reactapce Xp = Parallel reactance
Real axis Cs = Ser_les_capamtance Cp = Parallel capacitance
Ls = Series inductance Lp = Parallel inductance
Series Parallel Dissipation factor
There are two types of reactance. One is inductive reactance X, Capacitance [Cs=Cp(1+D?) Cp=Cs/(1+D?) Bzgfgfg/‘(‘fg;s:”(wmp)
and the other is capacitive reactance X. ) - D=Rs/Xs=Rs/(uLs)
If 8 > 0, the reactance is inductive. If 8 < 0, the reactance is Inductance |Ls=Lp/(1+D") Lp=Ls(1+D)  |p=G/B=wLpG=wLp/Rp
capacitive. = Resistance |[Rs=RpD%(1+D°) |Rp=Rs(1+1/D?) _
The mduct!ve reactance (XL) and the capacitive reactance (XC) Q = Xs/Rs = 21f Ls/Rs = vnf CsRs
can be defined as follows. Q = B/G = Rp/| Xp| = Rp/2mf Lp = 27f CpRp
X, =2mfL
vxv?]e_r;:/ (@nsc) To understand the ratio of resistance and reactance, it is important

to consider Quality factor (Q) and Dissipation factor (D). Usually, Q
is used when measuring inductance and D is used when measuring
capacitance. Q is defined as the reciprocal of D.

Q=1/D=tan 6

L = Inductance
C = Capacitance
f = signal frequency

— 19— — 20—



Both Rs and Rp are part of the equivalent circuit of capacitors and
inductors.

To measure capacitance and inductance, refer to the settings as
shown in the table below.

Value Setting
Capacitance Low Parallel
High Series
Inductance Low Series
High Parallel

For details, refer to the section 4-7.

4-15-3 Principle of OPEN/SHORT calibration
Rs Ls

ZM CO _- ZDUT
Go

Z, is defined as total impedance measured to a DUT by a test fixture
which has some parasitic impedance.

Zy = (Rs + jwLs) + ((Go + jwCo)™ // Zpyr)

Zpyr is impedance of the DUT.

The OPEN/SHORT calibration reduces the effect of (Rs + jwLs) and
(Go + jwCo).

[5] MEASURING PROCEDURE

5-1 Connection of DUT (Device Under Test)
DUT's (Devices Under Test) may be connected to the meter as follows.

* Directly insert axial or radial component leads to the directly
connectable measuring terminals.

« Attach the clipping leads "CL-700" (bundled item).

S ——
————




+ Attach the SMD clipping leads "CL-700SMD" 5-2 Pre-operational Check
(separately available accessory).

/AWARNING
1. Do not use the instrument if the meter or the clipping leads look

damaged.
2. Make sure the clipping leads are not broken.

A\CAUTION

+ Make sure the battery condition is good after power-on.

Replace the battery with new one if the battery power is low.

The directly connectable measuring terminals accept axial or
radial component leads up to 1.0 mm in diameter. Inserting

thicker leads may damage the measuring terminals.

Perform the OPEN/SHORT calibration before measurement to
ensure the safety and the accuracy.
CL-700SMD Electrical Characteristics y y

Parameter Test Condition |100/120 Hz| 1 kHz 10 kHz | 100 kHz
Resistance: Rs |Clip opened <0.05Q]<0.10Q]<0.10Q|<0.10Q
Capacitance: Cp |Clip closed <5.0pF | <5.0pF [ <5.0 pF | <5.0 pF
Inductance: Ls  |Clip closed <10pH|<1.0pH|<0.5pH| < 0.5 uH
» Temperature: 23 °C 5 “C , Humidity: = 80 % R.H.

For details, refer to the section 4-11.

The guard line provides a shield for DUT, preventing interference
when measuring high-impedance devices.

— 23— — 24—



5-3 Auto LCR Mode Measurement

AWARNING

1. Do not apply any voltage or current to the measuring terminals.
2. Measuring live circuit may damage the meter.
3. Do not touch any metal part of the clipping leads nor the leads

of the DUT while measuring.

M\CAUTION

» Discharge the capacitor before any measurement.

1) Measuring ranges
L: 20.000 yH ~ 2000 H (auto-range)
C: 200.00 pF ~ 20.00 mF (auto-range)
R:20.000 Q ~ 200.0 MQ (auto-range)

2) Measuring procedure
(@ Press the POWER button to turn the meter on.

@ Press the TEST FREQ button to select a measuring frequency.

(3 Connect a DUT to the measuring terminals.
(@) Read the display.

Note: D/Q/6/ESR/Rp button is not available.

@ AUTOLCR @ AUTOLCR @ AUTOLCR
17995, - yiEg | L0y -
11 , [ e TN T (N
ey e n om0 PRS- nmne
o] @ BEU ] ° UUU | o ° UU
Examples

5-4 Manual LCR Mode measurement

/A\WARNING

1. Do not apply any voltage or current to the measuring terminals.
2. Measuring live circuit may damage the meter.
3. Do not touch any metal part of the clipping leads nor the leads

of the DUT while measuring.

A\CAUTION

» Discharge the capacitor before any measurement.

The meter will be in Auto LCR mode after power-on.

Pressing the L/C/R AUTO/MANU button switches to Manual LCR
mode and this button allows you to select the L/C/R as follows.

Auto LCRmode = Lsorlp = CsorCp = RsorRp = DCR
= Auto LCR mode

(Above each function except Auto LCR mode is in Manual mode.)



5-4-1 Inductance (L) measurement
1) Measuring ranges
L: 20.000 pH ~ 2000 H (auto-range)

2) Measuring procedure

(@ Press the LIC/R AUTO/MANU button to select Ls or Lp function.

@ Press the TEST FREQ button to select a measuring frequency.
(® Press the S/P button to select Ls or Lp.

(@ Connect a DUT to the measuring terminals.

(® Press the D/Q/6/ESR/Rp button to select a sub parameter.

The sub parameter in the Ls function includes Q, ESR, 6, and D.

The sub parameter in the Lp function includes Q, Rp, 6, and D.
(® Read the display.

TEST jn

5-4-2 Capacitance (C) measurement
1) Measuring ranges
C: 200.00 pF ~ 20.00 mF (auto-range)

2) Measuring procedure
(DPress the LIC/R AUTO/MANU button to select Cs or Cp function.
(2 Press the TEST FREQ button to select a measuring frequency.
(3 Press the S/P button to select Cs or Cp.
(@ Connect a DUT to the measuring terminals.
(® Press the D/Q/B/ESR/Rp button to select a sub parameter.
The sub parameter in the Cs function includes D, Q, ESR, and 6.
The sub parameter in the Cp function includes D, Q, Rp, and 6.
(® Read the display.
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5-4-3 Resistance (R) measurement
1) Measuring ranges
R:20.000 Q ~ 200.0 MQ (auto-range)

2) Measuring procedure
(@ Press the LIC/R AUTO/MANU button to select Rs or Rp function.
(2 Press the TEST FREQ button to select a measuring frequency.
(3 Press the S/P button to select Rs or Rp.
Any sub parameter will not be shown.
(@ Connect a DUT to the measuring terminals.
(B Read the display.
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5-4-4 DC Resistance measurement
1) Measuring ranges
R:200.00 Q ~ 200.0 MQ (auto-range)

2) Measuring procedure
(D Press the LIC/IR AUTO/MANU button to select DCR function.
(@ Connect a DUT to the measuring terminals.
(3 Read the display.
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5-5 Device Value Sorting

1) Measuring ranges
L: 20.000 pH ~ 2000 H (auto-range)
C:200.00 pF ~ 20.00 mF (auto-range)
R:20.000 Q ~ 200.0 MQ (auto-range)

2) Setting and Measuring procedure

(D Perform the OPEN/SHORT calibration.

For details, refer to the section of "OPEN/SHORT calibration".
(The OPEN/SHORT calibration is recommended for more
accurate measurement.)

(2 Press L/IC/R AUTO/MANU button to select an appropriate
manual measurement function.

This button allows you to select it as follows.
Auto LCR mode = Ls or Lp = Cs or Cp = Rs or Rp = DCR
= Auto LCR mode

Note:

* The sorting mode is not available in the Auto LCR mode.

» S/P button allows you to select the series mode (Ls/Cs/Rs) or the
parallel mode (Lp/Cp/Rp).

(3 Connect a device to the measuring terminals as a reference.
After the reading has stabilized, press the SORT button to launch
the sorting mode, and the reading will be saved as a reference.
[PASS] will be indicated as shown below.

@
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Note:
If you press the SORT button while the meter is reading outside
limits (OL) or while the reading is less than 200 counts, the sorting
mode is not available.
@ To set the decimal point, range, or tolerance against the
reference value, press the SETUP button. The saved reference
value will be shown on the display.




Range

- 445,

SORT Tol*1 %
TEST
FREQ1  kHz

fany

The following shows how to set up the details of the sorting mode.

a. Use < and/or > keys to adjust the position of the decimal point
as necessary. Press the ENTER button when finished.

b. Use <, \”, /™ \, and/or > keys to adjust each digit as
necessary. Press the ENTER button when finished.

c. Use < and/or > keys to adjust the tolerance as necessary.
The tolerance options will be indicated sequentially as follows.
10.25 %, £0.5 %, +1 %, 2 %, +5 %, +10 %, +20 %,

-20 % ~ +80 %
Press the ENTER button when finished.
Now, the devices can be sorted.

(® The main display will show either [PASS] or [FAIL] as each
device is measured. The sub display will show the value of the
measured component, as shown in the examples below.
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¢ L/C/R AUTO/MANU button, D/Q/8/ESR/Rp button, A button,
S/P button, and HOLD button will be unavailable while the
instrument is in the sorting mode.

(® To exit the sorting mode, press the SORT button.
LCR-USB, dedicated USB optical communication unit for LCR

(separately available accessory), and the dedicated software allow
you to record the test results in your PC.

[6] MAINTENANCE

/AWARNING

1. The followings are important to safety. Read this manual
throughly to maintain the instrument.

2. Calibrate and inspect the instrument at least once a year to
ensure safety and maintain its accuracy.

6-1 Simple Examination
1) Appearance
» Check for damaged appearance by dropping down and so on.
2) Measuring terminals/Clipping leads
» Check for loose contacts between the measuring sockets and
the DUT, or between the measuring terminals and the plugs.
» Check for damaged clipping lead wires.
» Check for exposed core wire anywhere on the clipping leads.

If you find any problem on the above items, stop using immediately
and ask us to repair it.

Check for the clipping leads without breaking wires, referring to the
section 4-11.

6-2 Battery Replacement

AWARNING

Make sure the meter power is OFF, before starting the replacement.

Pre-installed battery
Since the pre-installed battery is for monitoring, it may not be
durable as typically expected.
*The purpose of the battery for monitoring is to check for the
functions and performances of the product.

Replacement procedure
(D Remove the holster and loosen the Philips-head screw fixing
the battery door using appropriate screw driver.
(@ Remove the battery door and replace the battery with new one.
Caution: Observe correct polarity.
(3 Re-fasten the screw and set the holster again.




[71 AFTER-SALE SERVICE

7-1 Warranty and Provision
SANWA offers comprehensive warranty services to its end-users
and to its product resellers. Under SANWA's general warranty
policy, each instrument is warranted to be free from defects in
workmanship or material under normal use for the period of one
(1) year from the date of purchase.

Rear case

Battery

This warranty policy is valid within the country of purchase only,
and applied only to the product purchased from SANWA authorized
agent or distributor.

SANWA reserves the right to inspect all warranty claims to

determine the extent to which the warranty policy shall apply. This

warranty shall not apply to disposables batteries, or any product or

parts, which have been subject to one of the following causes:

1. Afailure due to improper handling or use that deviates from the
instruction manual.

6-3 Storage 2. Afailure due to inadequate repair or modification by people other
/A\CAUTION than SANWA service personnel.
1. The panel and case are not resistant to volatile solvents. Do 3. Afailure due to causes not attributable to this product such as

fire, flood and other natural disaster.
4. Non-operation due to a discharged battery.
5. Afailure or damage due to transportation, relocation or dropping

not wipe out with solvents or isopropyl alcohol. Clean the
instrument up with a dry soft cloth.

2. The panel and case are not resistant to heat. Keep it away after the purchase.
from heat-generating devices such as solder irons.
3. Do not save the instrument into vibratory places or where the 7-2 Repair

Customers are asked to provide the following information when

instrument may fall off. ) .
requesting services:

4. Do not expose the instrument to direct sunlight and do not

1. Customer name, address, and contact information
save it into any places with extreme temperature, humid, or 2. Description of problem
condensation. 3. Description of product configuration
5. Remove the battery for saving the instrument over a long 4. Model Number
- " 5. Product Serial Number
eriod of time.
P 6. Proof of Date-of-Purchase
7. Where you purchased the product
Save the instrument into an appropriate place, according to the Please contact SANWA authorized agent / distributor / service
precautions above. (Refer to the section 8-1.) provider, listed in our website, in your country with above

— 33— — 34—



information. An instrument sent to SANWA / agent / distributor
without above information will be returned to the customer.

Note:

1) Prior to requesting repair, please check the following:
Capacity of the built-in battery, polarity of installation and
discontinuity of the test leads.

2) Repair during the warranty period:

The failed meter will be repaired in accordance with the
conditions stipulated in 8-1 Warranty and Provision.

3) Repair after the warranty period has expired:

In some cases, repair and transportation cost may become
higher than the price of the product. Please contact SANWA
authorized agent / service provider in advance.

The minimum retention period of service functional parts is 6
years after the discontinuation of manufacture. This retention
period is the repair warranty period. Please note, however,

if such functional parts become unavailable for reasons of
discontinuation of manufacture, etc., the retention period may
become shorter accordingly.

4) Precautions when sending the product to be repaired:

To ensure the safety of the product during transportation, place
the product in a box that is larger than the product 5 times or
more in volume and fill cushion materials fully and then clearly
mark “Repair Product Enclosed” on the box surface. The cost
of sending and returning the product shall be borne by the
customer.

7-3 SANWA web site

http://www.sanwa-meter.co.jp
E-mail: exp_sales@sanwa-meter.co.jp

[8] SPECIFICATIONS

8-1 General Specifications

LCD display
(with Backlight)

Main display 20,000 counts: Ls/Lp/Cs/Cp/Rs/Rp/DCR

Sub display |2,000 counts: D/Q/6/ESR/RP

Over-range

While the meter is reading outside limits, numeric

indication |part of the display indicates [OL].
Battery power
indication | 'Ve!s
Measurable |Ls/Lp/Cs/Cp/Rs/Rp/DCR
parameters | (including D/Q/6/ESR/RP)
Measuring .
mode Series / Parallel
Range .
selection Automatic
Measuring |4 terminals plus guard shielding
terminals  |Accepts banana plugs.
Auto LCR  [L: 20.000 pH ~ 20.000 kH
measurement |C: 200.00 pF ~ 20.00 mF
ranges R:20.000 Q ~ 200.0 MQ
DCR
measurement |R: 200.00 Q ~ 200.0 MQ
ranges
Measuring
frequencies 100 Hz /120 Hz / 1 kHz / 10 kHz / 100 kHz
Measurement |1.2 times / second (LCR mode)
rate 0.5 times / second (DCR mode)
Selectable |+0.25 %, 0.5 %, 1 %, +2 %, £5 %, £10 %, 20 %,
tolerances |-20 % ~ +80 %
Measuring . )
signal level 0.63 Vrms (nominal), 0.9 Vdc (nominal)
Operating . . ) )
conditions Altitude: < 2,000 m Pollution degree: Il
Specification
guaranteed _oq® o
temperature/ 18~28°C <80%RH
humidity



http://www.sanwa-meter.co.jp
mailto:exp_sales%40sanwa-meter.co.jp?subject=

Temperature |[0.15 x (specified accuracy)]/'C
coefficient |0 ~18°C,28 ~50°C
Operating
temperature/ [0 ~ 50 °C <80 % RH
humidity
Storage
temperature/ |-20 ~ 60 C <80 % RH
humidity
Safety
standard IEC61010-031
IEC61326-1
Under a condition field strength CS 3 V (0.15-80 MHz):
The following shows a total accuracy of the DC
EMC resistance measurement.

Total accuracy = specified accuracy + 150 dgt

In other ranges or a condition which is worse than
the above-described condition, the accuracy is not
specified.

Power source

Single alkaline 9 V battery 6LR61(IEC6LF22,
NEDA1604A) or an external AC/DC adopter
(separately available: AD-30-2)

8-2 Measuring Range and Accuracy

Accuracy: (% rdg + dgt)

rdg: reading

dgt: least significant digit
Temperature: 23 °C +5 C
Humidity: = 80 % R.H.

( = 60 % R.H. for the range of 2 MQ, 20 MQ, and 200 MQ)
Accuracies after the OPEN/SHORT calibration are shown below.

Resistance: Rp, Rs

- ": the accuracy is not guaranteed.

" % + d"is an abbreviation.

Auto Power 5 minutes after the last operation
Power
consumption Approx. 110 mW
Battery life [Approx. 35 hours (Auto LCR Mode, 1 kHz)
Dimensions without holster | Approx. L 175 mm x W 80 mm x H 40 mm
with holster Approx. L 184 mm x W 87 mm x H45 mm
Mass w!thout holster |Approx. 320 g
with holster Approx. 400 g
Clipping leads (CL-700),
. Holster (H-701)
Accessories Shorting plate for the directly connectable measuring terminals
Instruction manual
AC/DC adopter (AD-30-2),
S:V‘;?Ir:gle;y SMD clipping leads (CL-700SMD)
ACCeSSOries LCR USB communication unit (LCR-USB)

(PC communication sftware bundled)

Range | Resolution DCR 100/120 Hz 1kHz 10 kHz 100 kHz
200 0.01Q 0.7%+8d - - -
0.001 Q - - 07%+8d | 07%+8d |07%+8d
200 Q 0010 [03%+3d[03%+3d[08%+3d[03%+3d[03%+3d
2kQ | 0.0001kQ | 03%+3d|03%+3d|03%+3d|03%+3d|03%+3d
20kQ | 0.001kQ [ 03%+3d|03%+3d[03%+3d|03%+3d|05%+5d
200kQ | 0.01kQ |[05%+5d]|03%+3d|[03%+3d]|03%+3d[09%+10d
2MQ |0.0001MQ | 0.5% +5d | 05%+5d | 0.5%+5d [2.0% +10d
soma |2001MQ | 20%+8d [20%+10d[3.0%+20d - -
0.01 MQ - - - 5.0 % +80d -
200MQ | 01MQ [50%+80d[5.0%+80d - - -
Capacitance: Cp, Cs (When D < 0.1)
Range [Resolution| 100/120 Hz 1 kHz 10 kHz 100 kHz
200 pF | 0.01 pF - - 08%+10d|20%+10d
1pF 05%+5d - - -
2000 pF 0.1 pF - 05%+5d | 0.5%+5d |0.7%+10d
20nF | 0.001nF [ 05%+5d | 0.3%+3d | 05%+5d | 0.3%+3d
200 nF 0.01nF | 0.3%+3d | 05%+5d | 0.5%+5d [0.7%+10d
2000nF | 0.1nF [ 03%+3d | 03%+3d [ 05%+5d |35%+10d
20yF | 0.001 pyF | 03%+3d | 0.3%+3d [1.0%+10d -
0.01yF | 0.3%+3d [08%+10d - -
200WF 0T F - - 35%+10d -
01pF [2.0%+10d - - -
2000 uF = F - 15%+10d - -
20 mF 0.01mF |15%+10d - - -

« Accuracy when D = 0.1: Aex Jl+D*
Ae means an accuracy of rdg in the main display.




Inductance: Lp, Ls (When D < 0.1)

Range |Resolution| 100/120 Hz 1 kHz 10 kHz 100 kHz
20 yH 10.001 pH - - - 1.0% +10d
200 pH | 0.01 pH - - 08%+10d|1.0% +10d
2000 yH| 0.1 pH - 08%+10d[05%+5d |08%+10d
20mH |0.001 mH|0.8 % +10d[ 0.3%+3d | 05%+5d [0.8%+10d
200mH | 0.01mH [05%+5d [ 05%+5d [0.8%+10d -
2000 mH| 0.1mH [03%+3d|[05%+5d[08%+10d -
20H [ 0.001H [03%+3d|03%+3d|50%+20d -
200H | 0.01H [05%+5d[0.8%+10d - -
2000H | 0.1H |0.8%+10d|3.0%+20d = -
20kH [0.001kH [5.0% +20d - - -

+ Accuracy when D = 0.1: Aex {1+D°
Ae means an accuracy of rdg in the main display.

Accuracy of O 6e: 8e=%(180/1r) x Ae (deg)
Ae means an accuracy of rdg in the main display.

¢ In the capacitance measurement

Range 100/120 Hz 1 kHz 10 kHz 100 kHz
200 pF - - +0.46 +1.15
2000 pF +0.29 +0.29 +0.29 +0.40
20 nF +0.29 +0.17 +0.29 +0.17
200 nF +0.17 +0.29 +0.29 +0.40
2000 nF +0.17 +0.17 +0.29 +2.01
20 uF +0.17 +0.17 +0.57 -
200 puF +0.17 +0.46 +2.01 -
2000 pF +1.14 +0.86 - -
20 mF +0.86 - - -
¢ In the inductance measurement
Range 100/120 Hz 1 kHz 10 kHz 100 kHz
20 uH - - - +0.57
200 uH - - +0.46 +0.57
2000 pH - +0.46 +0.29 +0.46
20 mH +0.46 +0.17 +0.29 +0.46
200 mH +0.29 +0.29 +0.46 -
2000 mH +0.17 +0.29 +0.46 -
20 H +0.17 +0.17 +2.87 -
200 H +0.29 +0.46 - -
2000 H +0.46 +1.72 - -
20 kH +2.87 - - -




Accuracy of D value De: De = Ae
Ae means an accuracy of rdg in the main display.
Ex. Capacitor to be measured: 180 nF
Test frequency: 1 kHz
Measuring accuracy: (0.3 %rdg + 3 dgt)
Ae = 0.3 %rdg
Calculation for De (Accuracy of D value):
De= +0.003

Accuracy of ESR: Re = Z,,xAe(Q)
Calculation for Z,;: 1/(2fC) or 21fL
Ex. Capacitor to be measured: 180 nF
Test frequency: 1 kHz
Measuring accuracy: (0.3 %rdg + 3 dgt)
Ae = 0.3 %rdg
Zy=1/(2 x 3.14 x 1000 x 180 x 10°°)

=884.6 Q
Re = +0.003 x 884.6
=+265Q
0’-p,
: =t
Accuracy of Qvalue Qe : Q. -0,

Condition: Q - De <1

Ex. Inductor to be measured: 180 yH
Test frequency: 10 kHz
Measuring accuracy: (0.5 %rdg + 3 dgt)
Assumption: De = Ae = £0.005
Measured Q value: 20
Qe =420 x 20 x 0.005 / (1- 20 x 0.005)

=222

4-terminal measurement with guard shielding:

The DUT measuring leads are implemented by 4-terminal
measurement. It is necessary to perform the OPEN/SHORT
calibration to obtain the accuracy shown above. The measuring leads
for DUT should be as short as possible. If long extended cables are
used, the guard shielding will be necessary.

The product specifications and its appearance described in
this manual are subject to change without prior notice for
improvements or other reasons.

< MEMO >
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