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GaN HEMTs Power Module Package Design, Electrical
Test, and Performance Evaluation

Student : Chung-Hsiang Ho Advisor : Stone Cheng

Department of Mechanical Engineering

National Chiao-Tung University

Abstract

This paper described the electronic performance of power module packaged high-
power AlGaN/GaN high electron-mobility transistors (HEMTSs) on silicon substrate.
Each device is wire-bonded in parallel connection to increase the power rating. This
work studies the GaN HEMTs-power module package. The utilization of a multi-chip
hybrid module means that all the associated bias circuits and in/out matching circuits
can be integrated within the highly conductive substrate. Also, GaN HEMT devices
selection criteria make the parallel connection easier. We found some characteristics
such as On-state resistance, threshold voltage, leakage current that are requirements
information for paralleling. Heat dispatching is another critical issue for parallel
connection architecture. According to the above consideration, the required heat
dispatching design is more important with the understanding of device junction
temperature under dynamic operation. The research focuses on the six electrical
parameters to study the relationship between parameters and temperature for analyzing

and understanding the thermal effect.
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