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Abstract

An analytical model has been proposed to realize the effect of

upper gate electrode in the T-gate structure as field plates. In

the analysis the whole structure is divided into Metal Insulator

Semiconductor (MIS)/Metal Semiconductor (MS) contact regions

and then by applying condition of current continuity and using

an interative approach device characteristics have been

explored. Intensive simulation work has been carried out to

study the effect of channel thickness (d
c
) and gate-length variation

for both DGHEMT and SGHEMT in order to analyze the propor-

tional enhancement offered by DGHEMT. A compact, physical

and short-channel threshold voltage (V
th
) model is developed for

DGHEMT which leads to the comprehensive study of short-channel

effects and provides a physical insight into the device properties.

Extensive simulation based analysis for higher breakdown

voltage of recessed DG-HEMT for different gate-geometries

(T-Gate, IL Gate, T-Gate etc) has been carried out.
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