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A Study on the Hybrid MOSFET Using Tunneling Current and Diffusion Current
Kiichi FURUKAWA
Supervisor: Shigetoshi SUGAWA, Research Advisor: Rihito KURODA

In current LSIs, high speed and low power consumption performance are required. In this paper, a novel type of
MOSFET that is called “Hybrid MOSFET” is proposed. The hybrid MOSFET uses both tunneling current and
diffusion current in the same device. The tunneling current contributes to decrease the supply voltage and the
diffusion current contributes to maintain the drive current. Through device simulations, the device structure of the
hybrid MOSFET was optimized and the effect of each parameter was investigated. For the fabrication the structure
of the hybrid MOSFET, the selective epitaxial growth technology that is required to form the tunneling current
channel was developed with fundamental experiments. In addition, the high-k metal gate fabrication technology
was examined with ZrO and TiN to realize the optimum electrical performance. The device structure and
fabrication technologies of the hybrid MOSFET were provided.
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