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Investigation and verification of enhancement mode GaN
HEMTSs using TCAD simulation tool SILVACO in 3D

Motivation

Gallium Nitride (GaN)-based high electron mobility transistors (HEMTs) are
rapidly emerging as front-runners in high-power mm-wave and DC
switching circuit applications. Traditionally AlGaN/GaN HEMT has a
normally-on behavior. However, Enhancement mode GaN HEMTs are
required for several applications including complementary circuits in digital
electronics and ensuring safe state operations. There are multiple methods
of developing E-mode HEMTSs for example using p-GaN gate or treating the
gate with fluorine or creating a trench at the gate in AlGaN.

Here at IMS, the E-mode HEMT devices have been successfully developed
by etching nanostructures (in various configurations) under the gate in
AlGaN/GaN

Scope of Work

For better understanding of the nanostructured gate recess E-mode devices
in 3D needs to be simulated and verified. Different TCAD simulations using
SILVACO ATLAS tool need to be implemented and some proposed design
configurations are to be investigated. In the scope of this thesis, the
following tasks should be scientifically investigated and documented:

v" Understanding of physical basics of the GaN HEMT device
operation

v’ Literature review and comparison between the state-of-the-art E-
mode GaN devices.

v" Numerical device TCAD simulations of E mode nanostructures
using SILCACO ATLAS tool

v' Measurement of the fabricated devices and feedback to the
simulations
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