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Abstract A two-dimensional quantum model is first presented for §-doped AlGaAs/GaAs
HEMT. The quantum characteristics of two-dimensional electron gas (2DEG) in the chan-
nel of HEMT are considered. According to the model, two-dimensional electron concen-
trations in channel of the HEMT are obtained by solving Schrédinger’s and Poisson’s e-
quations self-consistently and using the two-dimensional numerical simulation. Transverse
electric field and current density in channel of the device are also obtained. The simulation
results show that 2DEG is mainly distributed in the quantum well of the heterojunction
near GaAs layer, and the pinch-off characteristics of HEMT are indicated from two-di-

mensional electron’s concentration under the different gate voltage.
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