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Theoretical analysis about the influence of channel layer
thickness on the 2D electron gas and its distribution
in InP-based high-electron-mobility transistors
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Abstract
The principle of high-electron-mobility transistor HEMT and the property of two-dimensional electron gas 2DEG have
been analyzed theoretically. The concentration and distribution of 2DEG in various channel layers are calculated by numerical
method. Variation of 2DEG concentration in different subband of the quantum well is discussed in detail. Calculated results show
that sheet electron concentration of 2DEG in the channel is affected slightly by the thickness of the channel. But the proportion
of electrons inhabited in different subbands can be affected by the thickness of the channel. When the size of channel lies
between 20—25 nm  the number of electrons occupying the second subband reaches the maximum. This result can be used in

parameter design of materials and devices.
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