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(AC-DC Transfer Characteristics of a Bi-Sb
Multijunction Thermal Converter)
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Abstract

A planar Bi-Sb multijunction thermal converter, which is consisted of a linear or bifilar thin film
NiCr-heater and a thin film Bi-Sb thermopile, has been fabricated, and its ac-dc transfer
characteristics were examined in a frequency range from 10 Hz to 10 Kk In order to increase the
thermal sensitivity and to decrease the ac-dc transfer error of a thermal converter, the heater and
the hot junctions of a thermopile were prepared on a SisN4/SiOy/SisNs—diaphragm which acts as a
thermal isolation layer, and the cold junctions on the SisN#/SiO2/SisNg-thin film supported with the
silicon rim which functions as a heat sink. The respective thermal sensitivities in air and in a
vacuum of the converter with a built-in bifilar heater were about 14.0 mV/iW and 54.0 mV/m¥, and the
ac—dc voltage and the current transfer difference ranges in air were about £0.60 ppm and *0.11
ppm, respectively, indicating that the ac-dc transfer accuracy of the converter are much higher than
that of a commercial 3-dimensional multijunction thermal converter. However, the output
thermoelectric voltage fluctuation of the converter was rather high.
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Fig. 1. Process sequence for the fabrication of
thermal converters.
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Fig. 2. Schematic diagrams of a thermal converter

: (a) top view and (b) cross-sectional view.
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Fig. 3. Photographs of thermal converters with a
built-in (a) linear and (b) bifilar NiCr-
heater.
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power characteristics of converters.
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Table 1. Summary of characteristic parameters

in the converters.

Heater Hype SLH SBH 3-D MJTC
Heater resistance (Q) 210 28 R}
Number of thermocouples 60 60 5%
Total resistance of
thermopile (kQ) 65 64 50
. 153 140
Thermal sensitivity (V/ oV) 620 540) (1L7)
AC-DC voltage
transfer difference range +0.68 060 -
(ppm)
AC-DC current
transfer difference range +0.14 011 110
(ppm)
in air in air in air
Remarks . . .
(in a vacuum) | (in a vacuum) | (in a vacuum)
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