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High-k gate oxides integration of graphene based infrared detector
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Abstract: This review gives an introduction to the discovery and fabrication of the graphene, back-gated and top-gated
GFET with the possible tunable band-gap of 0 ~250 meV at room temperature for middle and far infrared detector applica-
tion, radio frequency GFET application and other advanced high k gate oxides integration processes.
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Fig.5 The SEM image of graphene based FET
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Fig.6 The typical output characteristics ,transfer characteristics
and transconductance curve of graphene FET (a) output and
transfer characteristics, (b) transconductance curve
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Table 1 The maximum mobility of top-gated graphene
FET by various dielectric deposition approaches

Maximum mobility
710 cm?/Vs
400 em?/V + s
1240 cm?/Vs
8000 cm?/Vs
2300 cm?/Vs

Top-gate dielectric deposition approach

Si0, film by e-beam evaporation
Al,O; by ALD after NO, functionalization
HfO, deposition by direct ALD

Al, 05 deposition by ALD with Al buffer layer

Al, O, deposition by ALD with low-%k polymer
27 Gep Y poym 7400 cm?/Vs
buffer layer

Al, 0, single crystal nanoribbon 23600 cm?/Vs
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Fig.7 Graphene FET fabrication process by using dielectric as
etching mask ( a) self-aligned nanostructure formed on dry-
transfer graphane, (b) gate oxide formed by oxygen plasma
etching, (¢) lithography and metallization to form top electrode
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