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A combined temperature-compensation approach to silicon

piezoresistance pressure sensor
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Abstract: A combined temperature-compensation approach to silicon piezoresistance
pressure sensors was proposed. The fitting method was adopted to identify the transforma-
tion function of pressure sensors at different temperatures. The linear interpolation was em-
ployed-to achieve the temperature-compensated coefficients of transformation functions. The
pressure/sensor signal processing module was designed. The simulations on the pressure sig-
nal processing with combined temperature-compensation were conducted. The simulation re-
sults showed that the pressure measurement accuracy was less than 0. 1%, the temperature
measurement time was around 10 us, and the few on-chip resources were consumed. The
temperature-compensation approach could meet the measurement requirements of compressor

outlet pressure.
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Fig. 4 Equipment for pressure sensitive core test
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Table 1 Average value of 6 times total stroke output of the sensitive core at —40 C

i L R/ RV
TUNEN
p=>5kPa p»=500kPa p=1000kPa  p=1500kPa  p=2000kPa p=2200kPa
Al 3.092 38.733 74.832 111.017 147. 281 161. 804
A2 11. 748 46. 441 81. 583 116. 814 152. 126 166. 267
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Table 2 Parameters of pressure sensitive core A and B at

different temperatures

g/ C

—40 0.07232-0.07041 ~ 2.61718 11.28047

ka ky ba by

—35 0.0715 0.06962  2.80698 11.34695
—25 0.06985  0.068 3.16777  11.46175
—5 0.06678  0.06495  3.72993 11.64183
20 0.06321 006152~ 4.2765 11. 8136
25 0.06257  0.0609 4.36656  11.84793
45 0.05998  0.056838  4.69298  11.95445
70 0.05697  0.05545  5.02405 12.06456
100 0.05374  0.0523 5.37532  12.22018

125 0.05124 0.04986 5.65125 12.36815
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Table 3 Pressure measurement accuracy of two

compensation methods

TAE A YA E S

g/ C K/ % KR/ 0%
—40 0. 065 6.317
—35 0.072 3. 645
—25 0. 072 2.567
—5 0,079 1.812
20 0. 086 7.082
25 0. 079 4.394
45 0. 086 2.277
70 0. 079 4.101
100 0.079 1.803
125 0..086 4. 052
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Table 4 Performance comparison of two

compensation methods
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