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1. % (Summary)

A C-Si diamond MOSFET is fabricated at a
diamond/Si0O2 interface through MPCVD at a high
temperature of over 800 °C. This is different from

the thermal

oxidation treatment in Silicon
technology. In this work, in order to achieve a high
MOSFET,

nanotechnology research center (NTRC) of Waseda

performance C-Si diamond

University has been utilized to fabricate and

measure the C-Si diamond devices.

2. B (Experimental)
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(1) The undoped diamond layer and the SiO: film
deposition on the (100) diamond substrate.

(2) The source/drain diamond selective growth
region etching.

(3) The boron doped diamond selective growth
(C-Si bonds formation process) via MPCVD.

(4) Ohmic electrodes deposition by EB system.

(5) The isolation via ICP-RIE and oxygen plasma.

(6) A 50 nm TEOS SiO: layer was deposition.

(7) An overlapping gate formation with 100 nm Al.

3. fiE B L% %% (Results and Discussion)
Fig. 1 shows (a) the schematic diagram (b) the

opticalmicroscope picture of the device, which

contains TEOS SiO2 selective growth mask and
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passivation layer. Fig. 2 shows the Current-Voltage
performances of the device with high current and
low subthreshold swing (SS) at high temperature.
The SSof a device is defined as the change in gate
voltage which must be applied in order to create a
one decade increase in the output current. The
low SSvalue (250 mV/dec @150 nm SiOz gate oxide)
permits a lower threshold voltage for the same
off-current, which in turn allows the device to be
used at lower supply voltages thereby attracting
attention for low power operation. In a word, the
result of this work promotes the integration of Si

process with diamond material.
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Fig. 1 (a) The

opticalmicroscope picture of the C-Si device.

schematic diagram and (b)
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Fig. 2 (a) The M Vbs Characteristics of the
fabricated device at 473 K, and (b) the /Mb-Vis

Characteristics at different temperature.
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