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The DC Test of AlIGaN/GaN High Electron Mobility Transistors

student : Chien-Chung Chen Advisors : Dr.Edward Yi Zhang

Department of Semiconductor Material and Process Equipment
National Chiao Tung University

ABSTRACT

The GaN high electron mobility transistors(HEMTs) have
outstanding performance in high temperature, high frequency and high power
working conditions, which enables the.GaN HEMTSs to apply in military radar
system, individual mobile phone and-base station. However, the devices’
degradation under DC stress “will influence its performance under high
frequency and high power working conditions. For this reason, establishes
reliability of its DC test to be “day by day important. In this research, a
continuously DC life test will stress on GaN HEMTs at room temperature,
which one has “Field-Plate”(sample-2 and sample-3), the other
doesn’t(sample-1). First, after the 12 hours DC test with sample-1 and sample-2.
We discovered that the devices with “Field-Plate” still have better ability to
control channel current than those without “Field-Plate”.But because also the
AlGaN layer has suffered with damage which results in “over etching”, causes
the channel current decreased approximately 8% after 12 hours. Finally, we test
sample-3. The sample-3 has the better “Field-Plate” structure than sample-2. It
sufferd the same DC stress conditions as long as 100 hours, and still keep the
essential abilities which just like without stress. Therefore, we confirmed that
the sample-3 has the best “Field-Plate” structure and reliability.
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