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Recently, IoT technology and airclaft/space industries are expanding the use of electronic devices
in extreme environments including very high/low temperatures. This requires a next-generation
resistor element, which does not show the temperature dependence over a wide temperature range.
To address this issue, we focused on the anti—perovskite manganese nitride of Mns;CuN, which shows
relatively small temperature dependence of resistivity from -120deg. C to +120deg. C. By using the
thin film growth technique, we conducted the experimental researches attempting on following two
purposes. (1) To realize MnsCuN thin films on amorphous substrates, which are suitable for industrial
applications, with keeping small temperature changes in the resistance from —100deg. C to 100deg. C.
(2) The microfabrication of Mns;CuN toward the high resistance resistors exceeding 140 kQ.

Thin film fabrication was performed by magnetron sputtering. The target composition and anneal ing

conditions were searched so as to realize a small temperature coefficient of resistance « (an index
indicating the stability of the resistance R against the temperature 7, defined as (1/R) (dR/d7))
in the wide temperature range. As a result, we have realized MnsGuN fiIms on amorphous Si0; substrates
showing —100ppm/K < o < Oppm/K within the temperature range of —90 deg. C to +120 deg. C, which exceeds
MnsCuN bulk polycrystalline materials.
Next, we investigated the microfabrication of MnsCuN films grown on the single crystalline
substrates. By preventing thermal damage, the microfabrication of MnsCuN was successful ly realized.
With our final condition, we have realized a meander-patterned resistor device with # > 180 kQ
from -100deg. C to +120deg. C.




