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Abstract

A series of AlGaN/GaN/InGaN/GaN double-heterojunction high-electron-mobility-transistors (DH-HEMT) is fabricated with
GaN channel layer thicknesses from 6 nm to 20 nm by two-dimensional (2D) numerical simulations. A new idea for optimizating
of DH-HEMT structure is proposed. The hot electron effect and self-heating effect are investigated by using hydrodynamic model.
Current collapse and negative differential conductance are observed to be directly relevant to GaN channel layer thickness. DH-HEMT
with thicker GaN channel layer can confine electrons better in channel, which significantly diminishes the penetration ability of hot
electrons from channel layer to buffer layer under high voltage. Increasing the thickness of GaN channel layer appropriately can
effectively restrict current collapse and negative differential conductance, and consequently improve device performance under high

voltage condition.
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