- 10 - TS A s a 2024 455 2

— A R X, R B AEF 2 b 6%t
O ARk 8 B kg

(1. PR XF BFaRBEREEEEE, L AJFE 030051;
2.0 G b o5 AL A TR AE 8], W KR 030051)

WE.d T EMKX MEMS 44 & S B2 5 A% 55,4 % é’xé‘] MRS 0GR 5 T8, B F &5
BRI A T RIS TR EME R — A R K A R 5 ASIC A2 & o8t 7 &,
FHH BT T AR RE A, MRLER AN, Tﬂiﬂﬁﬁé‘j‘u/f}_ 10 ~200 4289 5C B MR B 5,
~0.5 dB AL FRFEEEZ 0.1 ~20 kHz; SI0E B 1,5 4 49 F 2k 4 45 nV/VHz, %A
32 3% 5 AR R R ARLE A, IR0 MK R Yok Bk e JB R 2R BT, MRAF B T 5% AR B AE
KA 5.4% , FoT, AR B3R KD Fe R BRI DA, G LR SRR BN R ARA
TE2TL,

KR R 45 TR K R RAUE

RE 45 2ES:TP212;TN43 N EHS 1000 —0682(2024)02 -0010 - 05
XEkFRIRAD A DOI:10. 19950/j. enki. CN61 —1121/TH. 2024. 02. 002

Design of a piezoresistive sensor signal conditioning circuit

LI Yan'" ,SHI Yunbo' ,ZHAO Rui' ,ZHANG Zhifeng’
(1. State Key Laboratory of Testing Technology, North University of China, Shanxi Taiyuan 030051, China;
2. Shanxi North Machinery Manufacturing, Shanxi Taiyuan 030051, China)

Abstract ; As the output signal of piezoresistive MEMS sensor is extremely weak , it is easy to be dis-
turbed by the noise of the test environment, and an external conditioning circuit is needed. In order to
improve the signal acquisition accuracy, a design scheme of the piezoresistive sensor signal ASIC condi-
tioning circuit is proposed to realize the amplification and filtering functions of the output signal. The test
results show that the control circuit can adjust the gain in the range of 10 ~200 times, and the adjustment
range of —0.5 dB cutoff frequency covers 0.1 ~20 kHz. In the low frequency range, the equivalent
noise of the chip is 45 nV/V/ Hz. By combining the conditioning circuit with the sensor, the improved
test system has fast response speed, better filtering effect, test accuracy is better than 5% , and the sen-
sor nonlinearity is 5. 4% . At the same time, the size and volume of the conditioning circuit are also
small, and the power consumption is low, which is of great significance for the follow — up research on the
sensor test system.
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