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Exploration on the application expansion of direct current comparator precision
measurement
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and Control Technology, Shanghai 201203, China)

Abstract: Direct current comparator realizes high accuracy conversion of direct current based on the modulation
and demodulation technology, widely used in the precision measurement of direct current resistance, large direct
current and direct current ratio. To expand the application of direct current comparator in the field of precision
measurement, a calibration method of unconventional direct current ratio was proposed, which solves the problem
of limited standard ratio number through the addition and subtraction of secondary current. The feasibility was
verified through practical test. Furthermore, a current coefficient measurement method of direct current resistor
based on direct current comparator was presented. The definition of current coefficient was satisfied by the ratio
adjustment, and the error introduced by the standard resistor was also eliminated. This method completed the self-
comparison of direct current resistance value and obtained the accurate value of current coefficient after four steps

measurement, characterized by the independence of superior standard device.

Key words: direct current comparator; current ratio; error; calibration; current coefficient; measurement
uncertainty

R K R N A SR (2016QK117)  kilgd iip i B EHmI A (2019-09)

www.eage.com.cn 2023578 - @i 5 dl | 59



RRAWHE |

Application Research

0 35

LI L I 5 B Tl AR PR R R R 5
ik 2 S, Bilan, i L AR R A
Pl H R TR, BEIT ISR R IR A
HL A 25 0, R HL S KRR R B m R
JE R LIRS . A o R A, e R
H, {7 4% T0HA Bl 9148 4 /N LR, B 1V R S
ERLENE S E e

AN T[] F 38 IE HL AE 1) B D3 B A8 A, L UG PR
Bl 3 20 46 S P 32 22 A B RS e 2T ORI RE VA il X
T b A A B R R R LA (R AR
FREAL) Ao TR EGRRE, H ki)
P PR BRI — IR L Bh B, TR — IR R
A%,

TE A2 R BB (OB v 1 ik 8 R v 2 1 5
R, EINONEE BIGH b JF R TR, XX
Wik [OT I b 5 AL ¥y v o W0 B e i, ik T 8 —
WA ZEME R e R, $R 0 A R R R
XL, T R L VR 1 e e A S o . mT AR
PR IX RSB RUNTR R, RIGEEMEL & A
PR 8% F1 5 75, 50 BT L It bl 19 A (3T

SCHR [LO]H b AR A+ A s FH 21 f B L A v
WL [ A B (51115 22 M0.05 x 10 7°—0.02 x 10 °f&
f£5)0.01 x 10 °*—0.005x 10 ¢, FRiREE T
i b B S AT IS UETRIN . ARy B Zh i R
ABTEE0.1 Q ~100 kQ 76 Bl PN H PEAE Y 3R
RN

EK[11]E T T —E R B RS, &
O 1 7 B 48 LU WO PR AR S s 74 v BHL 25 D % 7
HL 2R o AN IE B 40 &R R T B 4514w o 25 19 5%
75 B R RN RR E B . bRt FL PR 2 Y IR
75 FLIRCIR A R AR E R R A M, R
F300 AfRF, 8 #hE E H1.8x10°°,

e T L {7 L O BB B RS 7 L R FH O o
ZEME MR 5 s, A T R R A 2ok
MR RGER, AP 4% a2 br i B i 5 Bl A Ll ]
FRARIEAE D2, 2 AR o 4 A PRI LT
Zan (e 3 2 R O P T b £ D ok

m

60 | @i 5l - 2023 FE 25 E7H

— A R A R R B TR L

FAN, B A LA B LA o LB
A% BELIE IS A W R T e kR, i
Ferb, JAi Bl F e 55 o vEL BH &% Y A 7 ] EL
HAR BN, B LAY EL (B BT R B A LR AR 2
ReFRI—EE Bl &, SR ARX R T LR R BRI R A7
FERRAE . PR A brofs L BEL 2% £ R im R B WA AE, i
1 e o Tf B DU R BRI REZZME . AR e 5 5%
Pbrife s BEATELES, TCBERRA TR, HIEAMN
2o ffp R L IS 2 S ) O [

1 FENERBRILGIHRE

L RIS Bl 8] A o i P DA s o B 151
VEAZ A, P Lo (A < B (M ok — v iy 22
(L HEL R JE gk A Y, 2 e Ll B h Tk, L
LA b B B JC 5 R ARFRIE AR IR B 25 14, BIA
Bk R A G B B A R AN & IR, AT LA GE
o — R MR LRI B, T B ok rL R Y n R
B, W AR INEE . R A DR E 2R

FILFNE 2, Ly, Lo BB AL — 2k M B e J3z
v, Bl A, L o s Koo Kbk
B M -, BV e, e K A AR
P o FRBLBOR IR TAE, AR An R A — 2 A A%
Pedmim A, WA 2k MR e i s ez,
OE AR A — 2 O A AR A i 1 S UL 0 ) A
PEARIRA o

+ Bt -
HL I
tkkij ! tAAAz
PR i Ll Bl A HL i L A5
FRFRIEm FRFR(E R
* *

K, K, K, K,

IZm ]er

0~
-

HIERLPH S
R
- HibER
hd

Pl bkt

Fig. 1 Addition circuit of secondary current
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Fig. 2 Subtraction circuit of secondary current
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Tab. 1 Current coefficient measurement result (0.1 ~ 0.2 A)
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Tab. 2 Current coefficient measurement result (0.2 ~ 0.4 A)
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Tab. 3 Current coefficient measurement result (0.4 ~ 0.8 A)
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Tab. 4 Current coefficient measurement result (0.5 ~ 1 A)
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