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Fig.1 Typical GaN HEMT device structure
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Fig.4 GaN HEMT device output characteristics and

simulation results  Dashed lines are non collapsed
simulation results, real lines are collapsed simulation
results, A are no collapsed experiment results, and @

are collapsed experiment results.

At PR FL 7 A A AR O P 3R A 358 A D
S T T 2 S QA BN NS G R = 1 61 Y o
B2 T2 v 2 Hp B B A R T AR 9 T H S B
A LI R 2

4 it

MRAEXT GaN HEMT i 14 i th 45 Pk (9 01 52 .
ST VLI A 58 A0 T Ay A T

TR TEBR B OLT + 1 30T v 30 A 35 200 - 3
T X A 0 i R P T A 3 R IR R RN

C,W . 1460 C,W e
1+ )+ oV s B 3 TS

#r20L tn 10L
H—AL LEfE A 0. 95X @' Vos . A5 R 0 3 FE 261 F
TR TR T RO R B G bR R % O S
2 ) B BT S A S R B S AR T R A U
SGERTTNARE Y B

BT MR RL AT SR HL U A S8 800 . I A B
RSl NUNIRTN: R S

%k

[1] Ishida H, Hirose Y,Murata T,et al. A high power Tx/Rx
switch IC using AlIGaN/GaN HFETs. IEEE Electron Devices
Meeting,2003:23.6.1

[ 2] Quay R,Kiefer R, Van Raay F,et al. AIGaN/GaN HEMTs
on SiC operating at 40GHz. IEEE Electron Devices Meeting,
2002.:671

[ 3] Binari S C.lIkossi K,Roussos J A.et al. Trapping effects and
microwave power performance in AlGaN/GaN HEMTs.
IEEE Trans Electron Devices,2001,48(3) :465

[4] Vetury R,Zhang N Q,Keller S,et al. The impact of surface



230 o8 K o %21 %

states on the DC and RF characteristics of AlGaN/GaN ence and Technology of China,2000(in Chinese) [ #§ # % , X
HFETs. IEEE Trans Electron Devices,2001,48(3) :560 W AL D Wk SRS B R T R A AL
[ 5] Xie Mengxian, Liu Nuo. Compound semiconductor materials 2000 ]

and devices. Chengdu: Press of University of Electronic Sci-

A Research on Current Collapse of GaN HEMTs Under DC High Voltage

Long Fei’, Du Jiangfeng, Luo Qian, Zhou Wei, Xia Jianxin, and Yang Mohua

(School of Microelectronics and Solid-State Electronics , University of Electron Science
and Technology of China , Chengdu 610054, China)

Abstract: Based on GaN HEMTSs’ device physics and experiment testing results,a new physical model of current collapse is
presented. Research results show that under high drain voltage the channel electrons casily eject into GaN buffer layer and
are trapped.depleting 2DEG and inducing current collapse. This model describes relationship between current collapse and
traps in buffer layer,obtaining product 0. 95X ¢'Vas'! of electron mobility and 2DEG density before and after current collapse.
This conclusion can be assisted in AlGaN/GaN HEMT devices’ further theory research and investigation.
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