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Application of tolerance analysis to temperature
measurement circuit of space camera
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Abstract: In order to improve the temperature measurement accuracy of space cameras, the tolerance a-
nalysis is applied to temperature measurement circuits. The principle of a temperature measurement
circuit is studied and a variety of influencing factors of temperature measurement accuracy are dis-
cussed. Several kinds of tolerance analysis methods are described, and their respective advantages and
disadvantages are compared. Then the worst-case analysis method is chosen to analyze the tolerance of
the temperature measurement circuit. Finally, a novel method for improving temperature measure-
ment accuracy is proposed according to the analysis results. After validating proposed method, it is
shown that the measurement accuracy of the improved temperature measurement circuit is 0. 3°C,
30 times higher than that of the original method, which can meet the requirements of temperature

measurement in —14 C—-+50 C.
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Fig. 1 Schematic diagram of temperature measurement
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Tab.1 Temperature measurement data
FLME/Q REM/C SCpEME/Q REM/C RE/C
29 920 —10 31 005 —10.6 —0.6
17 200 0 18 158 —1.00 —1.00
6 317 20 7 156 17.4 —2.6
2613 40 3016 36.6 —3.4
1746 50 2 145 44. 8 —5.2
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Tab. 2 Comparison of a variety of tolerance analysis methods
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Fig. 3 Relationship curve of sensitivity and temperature
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Fig. 4  Relationship curve of temperature measure-

ment error and temperature
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