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Highly Improved Electrical Properties of Al/CaF,/Diamond MISFET

Fabricated by Ultrahigh Vacuum Process and Its Application
to Inverter Circuit
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Abstract

In order to avoid oxygen contamination on the diamond surface as far as possible during the device process,
the Al/CaFy/diamond MISFET(metal-insulator-semiconductor field-effect transistor) was prepared by ultrahigh
vacuum process and its electrical properties were investigated. The surface conductive layer of fluorinated diamond
surface was employed for the conducting channel of the MISFET. The observed effective mobility(uer) of the
MISFET was 300 cm’/Vs, which is the highest value obtained until now in the diamond FET. Besides, the
measured surface state density of the device was ~10"/cm® eV, which is comparable with conventional Si
MOSFETSs(metal-oxide-semiconductor field-effect-transistors). This work is the first report of the fluorinated
diamond MISFET prepared by ultrahigh vacuum process and its application to inverter circuit.
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Diamond epitaxial film
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Fig. 1. (a) A schematic cross section of the com-
pleted diamond MISFET
(b) An optical micrography of the com-
pleted diamond MISFET.
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Fig. 2. Surface state density distributions existing
on the diamond film surfaces of various
MISFETs.
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Fig. 3. Drain current-voltage (Ip-Vp) characteristics
measured from the diamond MISFET
(FCaF, UHV) fabricated by UHV process.
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Fig. 4. Drain conductances extracted from the drain
current-voltage (Ip-Vp) characteristics of va-
rious MISFETs.
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Table 2. Electrical properties of various diamond
MISFETs.
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HET 2
(em®/ Vs) (/cm® eV)
FCaF, UHV 300 ~10"
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FCaF,_0, 0.2 ~10°
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Fig. 5. (a) A schematic circuit of the inverter
employing Al/CaF,/diamond MISFETs.
(b) An optical micrograph of the inverter
employing Al/CaF,/diamond MISFETs.
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Fig. 6. Input and output voltage signal of the
inverter circuit.
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