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speed limit of the phase transition transistor

Yajima, Takeaki

14,790,000

V02

V02

V02
Vo2

We have studied miniaturization and speed-up of 3-terminal devices using

V02, a metal-insulator transition material, as a channel. In long-channel devices, the transition is
continuous with respect to the gate voltage, and as the drain voltage is increased, the transition
steepens due to Joule heating effects. On the other hand, when the device is miniaturized, the
transition becomes steeper (discontinuous) regardless of the drain voltage, indicating that the
transition of the VO2 channel has become single-domain. Furthermore, the transient characteristics
show an exponential increase in speed with gate voltage, and the amount of change is extremely large
and cannot be explained without considering the collective nature of V02. As described above, a

comprehensive understanding of the static and transient characteristics of V02 3-terminal devices
was obtained.
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