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Fabrication and Characteristics of Chromel-Constantan Multijunction
Thermal Converter with Evanohm R Alloy Heater

Young Hwa Lee, Sung-Won Kwon*, Kook-Jin Kim*, Se Il Park*", and Young Eon Thm

Abstract

A thin-film multijunction thermal converter was fabricated through the process using 6 inch silicon wafer semiconductor
process and bulk micromachining. Evanohm R alloy and chromel-constantan were used as a heater and thermocouple
materials, respectively. The temperature coefficient of resistance of Evanohm R heater was about 75.12 ppm/°C and the
voltage sensitivity of the thermal converter indicated about 5.75 mV/mW in air. The transfer differences, measured by
FRDC-DC method in the frequency range from 20 Hz to 10 kHz, showed the value under about 1.36 ppm, 0.83 ppm for
the film thickness of 500, 200 nm, respectively. And in case of a 200 nm-thick thermal converter, the AC-DC transfer
differences seems to be stabilized below the value of 1 ppm in the frequency range from 1 kHz to 500 kHz.
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Table 1. Properties of several thin film metals

TCR  Resistivity ~TEC Cozgircrt‘i‘\zlty

(ppmv°C) (€2 -cm) (ppm/°C) Wi - K)
Evanohm R 10 134 11.7 14.6
Evanohm S 5 133 13 14.6
Ni80-Cr20 50 108 14 13.4
Pt 3,920 10.58 9 71.6

Initial cleani Constantan
nilial cleaning . )
sputtering & lift off

L 4
SisNV/Si0»/SisN+ membrane

Bonding pad pattern

deposition by LPCVD lithography
1 4 1 2
Ileater pattern lithography ?‘MAu .
evaporation & lift off
2 4
Evanohm R Back side window
sputtering & lift off pattern lithography
2 2

. . Back side Si wafer
TC 1 paltern lithography . . K
KOII anisotropic etching
2 4 2

Chromel

. A Wire bonding & packaging
sputtering & lift off

3 4
TC 2 paltern lithography Measurement
L 2

J8 1. g AzEA
Fig. 1. Process for the fabrication of multi-junction
thermal converters
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Fig. 2. Microscopic image of a multi-junction thermal
converter : (a) front side and (b) back side.
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Fig. 3. Variation of resistance as a function of heater
temperature.
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