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Investigation of high performance transfer free graphene device with transistor
and memory operation
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Generally, transfer to the Si substrate was needed for the graphene device.

However, it is possible to fabricate transfer free graphene device by graphene synthesized on nickel
oxide. In this research period, we found newly that this device operated as a memory at low drain
voltage, and operates as a transistor at high drain voltage. Moreover, electron and hole mobility at

room temperature were 5200 and 7250cm2/Vs, respectively. These mobilities were about twice the
synthesized graphene on nickel. From these results, we succeeded about the hybrid typed graphene
devices with high performance and high speed were fabricated by graphene synthesized on high oxygen
concentration of nickel oxide.
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O, concentration Mobility (cm?/Vs) Maxium Capacitance Transconductance (uS)
(%) Electron mobility Hole mobility (nF/cm?) Positive bias  Negative bias
0 2040 3800 100 20 39
65 2040 2370 1060 210 213
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