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Nanodiamond Vacuum Field Emission Integrated Differential Amplifier
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V. CONCLUSION

A basic circuit building block of ND-VFET diff-amp for vacuum IC has been
developed and implemented. A dual-mask microfabrication process involving the
mold-transfer self-aligned gate—emitter technique coupled with ND deposition and
gate partitioning has been employed for the fabrication of the ND-VFET pairs on a
chip. The ND-VFET par showed well-matched field emission transistor
characteristics with low gate turn-on voltage and negligible gate intercepted current.
A large CMRR of ~540 (54.6 dB), which is consistent with the esti-mated value in
the analysis model, was realized at an operating gate voltage of 42 V with a
transconductance of 4 ;S. The enhancement of CMRR with increasing gate voltage
as well as transconductance was observed, agreeing with the equivalent circuit
analysis and suggesting that higher CMRR is achievable at higher operation voltage.
The successful implementation of this basic circuit building block, consisting of an
integrated VFET diff-amp, demonstrates the feasibility of using vacuum-based ICs
for practical applications, including high-speed and temperature- and radiation-
hardened electronics.
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