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(57) Abstract: Disclosed are a high-precision resistor measurement system and method based on the combination of a differential
method and a proportional method. The system comprises: a constant-current source, a reference resistor, a first differential amplifier,
a programmable gain amplifier, an analog-to-digital converter, a microprocessor, a digital-to-analog converter and a measured resistor
interface, wherein a measured resistor is connected to the measured resistor interface; the reference resistor and the measured resistor
are connected in series to form a series branch that is connected between the constant-current source and the ground; two input ends of
the first differential amplifier are respectively connected to two ends of the reference resistor, and an output end thereof is connected
to a voltage reference end of the analog-to-digital converter; and a first input end of the programmable gain amplifier is used for being
connected to a ground single-ended voltage of the measured resistor, a second input end thereof is connected to an analog output end
of the digital-to-analog converter or the ground in a controlled manner, an output end thereof is connected to an analog input end of
the analog-to-digital converter, and digital output ends of the analog-to-digital converter and the digital-to-analog converter are both
connected to the microprocessor. By means of the system of the present invention, the influence of power supply fluctuations can be
overcome, and the system has a low cost and a high measurement precision.
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W, JFAE proteus7.8 BAFIAEL T HAT T BN, HhiwE Al=2, A, =10, D, =255,

FriE R e, B DAC ¥4 5 R ER ILE. WEBREKRZIEE. MEEKARRE.
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AR ZE AR ORI 38 A2 (OME UL S B 7= DY VB — W T2 D1 55 R 7= D2
mE 1 Pron (B o BUEKIKA: 3,5,6,0,2,9,3,12).

*x 1
bR MEHE,  BIEE BIEE AWiR AN
F5 A2 D1’ DI D2
fH/Q Q /Q /Q #/Q /%
1 100 100.3370  0.3676 99.969  0.031 0031 128 18SH  33H CBH
2 150 150.5515 0.5515  150.000  0.000 0.000 64 240 4DH  99H
3 200 2007966  0.7353 200061  0.061 0.031 64 30H 66H CDH
4 220 220.8333 0.8578 219976  0.024 0.011 64  38H  70H 14H
5 240 240.9314 09181  240.013  0.013 0.003 64 3CH 7AH 5CH
6 300 301.1029 1.1029  300.000  0.000 0.000 32 48H  99H  99H
7 350 351.3480 1.3480  350.000  0.000 0.000 32 58H  B3H  33H
8 400 401.4706 14706  400.000  0.000 0.000 32 60H CCH CCH

Fhb, 1FE 10 A7 DAC #8fF TLC5615 B #seiihil 1 1) 8 2 DAC #3F MAX515, HT
LA R 02 2% s, FREARBERE L, THSHEBEN U2, 4
FIFI, S INALS R a0ER 2 B BHER 2 A, 4 DAC MM REFBIE, REATX
43 %R 10 A2 A 8 47 DAC % &, it CPU %4 10 {7 DAC I ASIT 2N DO, "EAEdi
8 fif DAC Xf DI1”=(D1-n)/A1 A8y 10 47 J7 B (18 58 (D0=_D17*p1/p2 )= D17%1024/255 J),
Rs =Rx*Arer* (DO*p2/p1+D2/A2)/Drs, AL p2/p1=255/1024~1/4.

R 1R 21550, 8 MUK AR T 4R 2N 0.016Q , FK4XHREARBLL 0.10,
SRR RZE N 0.00975%, F RAHXT IR ZEA L 0.05%. ] LLF H AR W] %08 v LA 0 & Bl
ARG SR B, BRI,

*x 2
Schres MR/ BXHREE ANHRE
F5 D1” DO DI D2
FH/Q Q /Q 1%
1 100 99.969 0.031 0.031 128 18H 60H 33H CBH
2 150 150.000 0.000 0.000 64 24H 90H 4DH 99H
3 200 200.061 0.061 0.031 64 30H COH 66H CDH
4 220 219.975 0.024 0.011 64 38H EOH 70H 14H
5 240 240.012 0.013 0.005 64 3CH FOH 7AH 5CH
6 300 300.000 0.000 0.000 32 48H 121H 99H 99H
7 350 350.000 0.000 0.000 32 58H 161H B3H 33H
8 400 400.000 0.000 0.000 32 60H 181H CCH CCH

LA_ESEH A BT (AR S a1, A U ) B I B AR S n] DAAE B fth B REAT 25 Fb
AR BRI, A A AR S B I RTSR T, X AR MBS 2 T AN HR R EOR AR
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