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Study of Device Linearity Improvement for the
80-nm AlGaN/GaN HEMTs on Silicon Substrate
by Using Multi-Gate Process

Student: Kuan-Ning Huang Advisor: Dr. Edward Yi Chang
Department of Material Science and Engineering

National Chiao Tung University

Abstract

In this study, the 80 nm gate length AlGaN/GaN High Electron Mobility Transistors were
successfully fabricated. Moregover, by.-using the innovative.multi-gate technique, the linearity
of devices has significant improvement. In the 80nm-gate length AlIGaN/GaN HEMTs, the
devices possessed high saturation current; high transconductance.and high current-gain cut-off
frequency. However, the short.channel effect led to_the ‘high leakage current. After the
discussion, this phenomenon could be improved by using the gate recess technique to
suppress the short channel effect and gate leakage current.

Nevertheless, due to the high electric field under the gate domain, the electron over shoot
effect could be observed in 80 nm gate length devices. In this study, the multi-gate devices
were successfully fabricated. By the experiment data analysis and paper evidence, it could be
found that multi-gate effectively reduced the high electric field. It made the electron

possessed a stable electron velocity under the gate domain and further to suppress the velocity



overshoot effect. The multi-gate devices could stably increase the drain current and maintain

the transconductance value under a larger gate bias region; furthermore, multi-gate devices

possessed the electrical characteristic as same as the nanometer gate length device. After the

measurement, the maximum third order intermodulation point (IP3) of 30.54 dBm could be

achieved in the triple-gate devices. It shown that multi gate could effectively improve the

linearity of devices. In addition, the third order intermodulation points of the multi-gate and

single gate device under the different gate bias are also compared in this study. By analyzing

the function of Ips versus Vs, It could suceessfully demonstrated that the multi-gate device

have the higher IP3 in the larger 1pss%-region. Therefare, it could be known that multi gate

technique could effectively improve the linearity performance.

In the future, the multi-gate AlGaN/GaN"HEMTs have the great potential to be the RF

power amplifier applied in the moadern wireless communication system.
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