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FIG. 1 Structure of a Thermopile
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Table 1  Thermoelectric Character of Related Materials
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FIG.2 Detectivity vs the Size of the Cross-Section

of Thermocouple
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Resistance, Time Constant, Responsivity

and Detectivity vs Lengths of Thermocouples
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Effects of Size and Number of Thermocouples on Device
Performance in a Infrared Silicon Based Thermopile

LI Zhi-huai, FENG Ming, LIU Yue-ying, SHEN De—=in, LU Jian-guo and ZHU Zi-qiang

( Shanghai Institute of Metallurgy, The Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: The size and number of thermocouples in a infrared silicon based thermopile device have much effect on the perfor—
mance of the devices in the non—ontact infrared temperature measurement. T he main parameters of a thermopile, such as re—
sponsivity, detectivity. total resistance and response time, vary according to the size and number of thermocouples. The guide-
lines for designing and improving for a practical device are presented on the basis of theoretical analysis. As the number of
thermocouples increases, the responsivity increases, the response time decreases and there appears a maximum value of the de-
tectivity. T he resistance and response time can be reduced by shortening the length of the thermocouples. When the ratio of
the size of cross section of silicon to that of the metal(gold or aluminum) one reaches the optimum value, the maximal detec-

tivity of 3X 10%m * Hz"? * W™ ' is obtained.
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