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6. CONCLUSION

In this paper, we describe a novel graphene reconfigurable
logic device based on the control of p-n doping configurations
using split gates. By using split gates to change the graphene
properties, multi-function logic gate can be obtained and can be
dynamically reconfigured.

The physical model of the graphene logic is derived to
examine the device performance. Compared to CMOS devices,
the proposed graphene device shows significant speed advantages.
For various technology nodes, the delay-power product of the
proposed graphene device can be much better than those of the
corresponding CMOS gates, which can be used to tradeoff speed
to get efficient energy/power saving. We also demonstrate that the
power dissipation of the graphene device in the below 22nm
device can be similar to that of CMOS due to leakage currents,
with only modest performance improvement. Further leakage
reduction will require the use of the new doping techniques or
oxide materials.

In addition to the performance comparison, the I-V
simulation of the proposed graphene inverters is carried out. The
results demonstrate that the graphene logic gate can provide
excellent transfer behaviors with large voltage gain and noise
margin. The scaling approach, device fabrication, and its
integration with CMOS are also discussed in this paper. Due to
these superior properties, this proposed graphene reconfigurable
logic is expected to establish a novel computing paradigm for the
post-CMOS era.
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