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Development of a next-generation temperature-stable resistor

with manganese nitrides thin films

Takafumi Hatano
(Nagoya University)

Abstract :

Recent advancement and expanding applications of IoT/automotive sensors/aerospace technology
is requiring the precise electronic measurements in extreme environments. demands a temperature-
stable resister elements, which does not show the temperature dependence of the resistance in the
broad temperature range, is highly required. In this study, we selected the anti-perovskite
manganese nitride Mn3CuN. This The material shows a small variation of the resistance in a wide
temperature range from 150 K to 400 K. Recently, we established a thin film growth technic of
Mn3Cul, and found that the resistance of our films decreases slightly monotonically with increasing
temperature. Therefore, it is expected that appropriate mixture of Mn3CuN and a material whose
resistance shows the monotonic increase with increasing temperature would lead to a composite
material with extremely small temperature change as a function of the temperature. Thus we studied
the control of the temperature dependence of electrical resistance by increasing the Mn ratio of the

Mn3CuN thin film to compensate its native temperature dependence of resistance.
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