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Abstract

In this dissertation, the feasibility of using (Ings3Gags7AS)/(INAS)
superlattice as the channel in the InAlAs/InGaAs metamorphic high electron
mobility transistors (MHEMT) for high frequency applications is studied.

The indium content in the channel can effectively be increased by using the
InGaAs/InAs superlattice structure on metamorphic GaAs substrate. In addition,
because of the reduction of electron disorder scattering by composite In and Ga
atoms in the channel, the electron transport properties in the superlattice
structure are enhanced. Furthermore, more electrons are confined in the InAs
quantum wells in the superlattice channel due to the low bandgap of InAs.
Consequently, the performance of MHEMT with superlattice channel is
improved.

In this study, the metamorphic HEMT with superlattice channel exhibit
excellent performance such as lpss of 476 mA/mm, g,, of 886 mS/mm at drain
bias voltage of 0.9V with gate length of 100 nm. The device also demonstrates a
cutoff frequency fr of 170 GHz and a maximum frequency of oscillation f. up
to 170 GHz. The noise figure of the device is 0.77 dB at 16GHz.

Consequently, a high indium content superlattice channel HEMT on
metamorphic GaAs substrate is successful developed, and the device exhibits
superior DC and RF performance than conventional InGaAs metamorphic
HEMT for high frequency application.
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