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Development of Low Thermal Conductive Nitride Thin Film
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Abstract

We have developed low thermal conductive nitride thin films, using the TDTR method (time domain thermoreflec-

tance method). While nitride materials are generally used as high thermal conductive materials, in this study, we car-

ried out the material design applied phonon engineering technique, and have developed low thermal conductive mate-
rials of less than 1.0 W/mK in M-Si-N (M=Cr,Mn,W,Mo) semiconductor and M-Si-N (M=Ta,Hf) insulator. Moreover,

applying mixed anion technique in Te including M-Si-N, we have established a material design method achieving an

extremely low lattice thermal conductivity less than 0.5 W/mK, expecting to be used in the fields of thermal manage-

ment and thermoelectricity.
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