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(A Novel In-situ Vacuum Encapsulated Lateral
Field Emitter Triode)
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Abstract

A novel lateral field emitter triode has been designed and fabricated. It has self-vacuum
environments and low turn-on voltage, so that the chief problems of previous field emission devices
such as additional vacuum sealing process and high turn-on voltage are settled. An in-situ vacuum
encapsulation employing recessed cavities by isotropic RIE (Reactive Ion Etch) method and an electron
beam evaporated molybdenum vacuum seals are implemented to fabricate the new field emitter triode.

The device exhibits low turn-on voltage of 7V, stable current density of 2uA/tip at Vac = 30V, and
high transconductance (gm) of 1.7uS at Vac = 22V. The superb device characteristics are probably
due to sub-micron dimension device structure and the pencil tvpe lateral cathode tip emploving upper
and lower LOCOS oxidation.
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A schematic diagram of the fabrication process for the proposed device.
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Fig. 5. The anode current-voltage curve of the
fabricated device at small and large anode
to cathode voltage bias under atmospheric
pressure at Voe = 0V.
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