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Development of transistors with negative-CTE gate electrode for introducing
strained Si
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Large-scale integrated circuits, which support the current advanced
information society from the hardware side, are mainly composed of transistors. The performances
have been improved by scaling down transistors. In addition, in recent years, high performance has
been achieved by the combined use of strained-silicon technology. However, the amount of strain
introduced is becoming saturated, and a new strain introduction technique is strongly required.
This study creates an entirely new strain introduction technique using materials with negative
thermal expansion coefficients.

Focusing on manganese nitride as a material with a negative thermal expansion coefficient, we
established a process technology for transistors with manganese nitride. The mobility improvement
was obtained in the fabricated transistor.
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