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ANALYTICAL RESEARCH ON THE STATIC CHARACTERIS-
TICS OF HETEROSTRUCTURE INSULATED GATE FIELD-
EFFECT TRANSISTORS

Wang Dening  Gu Cong  Wang Weiyuan
(Shanghai Institute of Mewallurgy, Academia Sinica, Shanghai)

Abstract Based on improved charge conttrol model and combining GSW velocity-field
equation, a series of analytical solutions for the static characteristics of HIGFETs such as
T -V p-V,Gn and Cgare derivel. The results of calculations are compared with experimen-
tal data reported in references, within the rang of V<2V, I, << T ps, they agree very well.
It is pionted out that two-length model must be considered in the high field region due to gre-
ater leakage current between the gate and the drain. The effects of temperature on WV, and
the effects of gate length and width, temperature, GaAlAs thickness, source resistance, GaAs
mobility on G, are discussed. Possible approaches for improving performances of HIGFETs
are pointed out according ro the above analyses.

Key words HIGFETs; Low-field characteristics; Structure parametsrs; Static characte-

ristics



