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Breakdown voltage of enhancement-mode AlIGaN/GaN/AlGaN HEMT
improved by drain field plate structure

ZHOU Shigang, YU Yongqgiang, XIA Yuanzhi, QIAN Junhan, WU Chunyan
(School of Microelectronics, Hefei University of Technology, Hefei 230601, China)

Abstract: Owing to the presence of back barrier of the p-GaN cap layer enhancement-mode AlGaN/
GaN/AlGaN HEMT, the leakage current in GaN buffer layer can be significantly reduced and the
breakdown voltage can be improved. However, the breakdown voltage of the device can be seriously
decreased due to the concentration of the peak electric field intensity below the drain electrode. The
modulation of the breakdown voltage of the p-GaN cap layer enhancement-mode AlGaN/GaN/AlGaN
HEMT by the structure of the drain field plate and the thickness of the passivation layer below the
drain field plate is explored based on Silvaco ATLLAS simulation. The distribution of the peak electric
field intensity below the drain electrode is optimized. It can be found that the breakdown voltage of
the device can be significantly improved by the introduction of the drain field plate. With the increas-
ing of the thickness of the drain field plate in the range of 0. 10-1. 10 ym, the breakdown voltage in-
creases. With the increasing of the thickness of the passivation layer below the drain field plate, the
peak electric field intensity of the channel below the edge of the drain field plate decreases, and the
peak electric field intensity of the channel below the drain electrode increases. When the thickness of
the passivation layer increases to 0. 25 pym, the peak electric field intensity of the channel reaches the

minimum value. Significantly, the improved breakdown voltage of the device is approaching to 1 370

W fE B #1:2024-03-04 ; /&[5 H #1:2024-04-23

E&TNH L8 ARPIAE LB H (2208085MF177)

{EHE R AR (1997, B LA TN A IR Tk K22 a4
Tk (1979—) Y YLV R A 14, A AR b R B 207 Al -1 A= Ui, il (5 /E 3 » E-mail : yonggiangyu@hfut. edu. cn;
R 978 s L A A N BB Tk R 22308 A - A 50



%5

JA R SRR E A AlGaN/GaN/AlGaN HEMT & § & /R 69 A7 5 623

V, showing an increase of 53. 6% compared to that of the device without drain field plate structure.

The improved breakdown voltage can be attributed to the electric field modulation effect of the drain

field plate, which reduces the peak electric field intensity.
Key words: p-GaN cap layer enhancement-mode AlGaN/GaN/AlGaN HEMT; drain field plate; passi-

vation layer; breakdown voltage; electric field intensity
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