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Abstract

In this paper, an analytical modeling for the dark and photo-current characteristics of a buried-gate short- channel
GaAs MESFET is presented. The presented model shows that the increase of drain current under illumination is largely
due to not the increase of photo-conductivity in the neutral region but the narrowing effect of the depletion layer width.

The carrier density profile within

the neutral region is derived from solving the carrier continuity equation

one-dimensionally. In deriving the photo-generated current, we assume that the photo—current is compensated with the
thermionic emission current at the gate—channel interface. Moreover, the two-dimensional Poisson’s equation is solved by
taking into account the drain-induced longitudinall field effect. In conclusion, the proposed model seems to provide a
reasonable explanation for the dark and photo current characteristics in a unified manner.
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Ad £ b 0.4 pm ~
2= T 300 K 0.04 |
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Fig. 3. Long-—channel current-drain voltage characteris- -

Fig. 5. &(0)-drain voltage characteristics of GaAs
MESFET with L=0.5um and L=5pm for

various gate voltages.

tics of GaAs MESFET for various gate voltages
under dark condition (dot curve) and under
ilumination(solid curve).
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