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Introduction

In recent years, Gallium Nitride High Electron Mobility Transistors
(GaN HEMTs) have emerged as a revolutionary technology in the realm of
high-frequency, high-power electronic devices. Their superior performance
characteristics have paved the way for applications in fields such as
telecommunications, power electronics, and radar systems. However, efficient
thermal management is crucial to ensure the reliability and longevity of GaN
HEMTs. This article presents a comprehensive assessment of GaN HEMTS'
thermal resistance utilizing thermosensitive electrical parameters [1]. By
leveraging the temperature-dependent behavior of key electrical parameters,
we aim to provide valuable insights into the thermal performance of GaN
HEMTs, ultimately contributing to enhanced device reliability and performance

2.

Description

Introduction to Gallium Nitride High Electron Mobility Transistors (GaN
HEMTs), highlighting their superior properties such as high electron mobility,
wide bandgap, and high breakdown voltage. Explanation of the critical role
played by efficient thermal management in ensuring the reliability and
performance of GaN HEMTs. This includes considerations for device self-
heating, hot spots, and thermal resistance. In-depth discussion on the
temperature-dependent behavior of the threshold voltage in GaN HEMTs and
its relevance to thermal resistance assessment [3]. Examination of the impact
of temperature variations on the drain current, elucidating its role in evaluating
thermal resistance. Analysis of how the on-resistance of GaN HEMTs is
influenced by temperature, providing insights into thermal performance.
Description of the experimental apparatus used for the assessment of
GaN HEMTs' thermal resistance. This includes temperature-controlled test
environments, measurement equipment, and sample characterization [4].

Step-by-step explanation of the process for conducting experiments
to gather temperature-dependent electrical data. This includes procedures
for controlling and measuring the device temperature, as well as recording
relevant electrical parameters. Presentation of experimental data showcasing
the temperature-dependent behavior of threshold voltage, drain current, and
on-resistance in GaN HEMTs. Data fitting and modeling techniques are applied
to extract thermal resistance information. Detailed analysis of the obtained
data to establish correlations between thermosensitive electrical parameters
and thermal resistance in GaN HEMTSs [5].
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Conclusion

This study presents a thorough assessment of GaN HEMTs' thermal
resistance utilizing thermosensitive electrical parameters. The experimental
data and subsequent analysis highlight the temperature-dependent
behavior of key electrical parameters, providing valuable insights into the
thermal performance of GaN HEMTs. Correlations between thermosensitive
parameters and thermal resistance have been established, offering a practical
approach for evaluating and optimizing thermal management strategies. The
findings of this study have significant implications for the design and operation
of GaN HEMT-based electronic systems, contributing to their enhanced
reliability and performance in a wide range of applications.
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