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Development of a Wurtzite (A1, Ti)N Thermistor with High Heat Resistance

Shunpei SUZUKI

Toshiaki FUJITA

Abstract

We developed a thin-film nitride thermistor with high heat resistance. Focusing on the interface between the

Polyimide resin substrate and the (Al,Ti)N film, we found that the thermal degradation of nitride thermistors is caused

by the amorphous oxynitride layer on the resin substrate that forms during the initial stage of sputtering. Therefore,

we introduced an inorganic insulating underlayer at the interface between (Al Ti)N and the resin substrate to prevent

the formation of the oxynitride phase. As a result, highly crystalline (Al,Ti)N was grown directly on an inorganic

insulating underlayer and high heat resistance was achieved. This study will provide the design guidelines for

functional ceramic thin films on resin substrates.
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(a) : Conventional element. (b) : Developed element
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Cross sectional TEM image of (AL, Ti)N thermisor element
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Cross sectional TEM image of interface of PI/(ALTi)N
(a) : HAADF image. (b) : EDX oxygen mapping image
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Change in electrical resistance AR, after heat resistance tests
at 260°C in thermistor elements with and without crystalline
AIN underlayer
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