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Abstract

In this work, we proposed a graded gate-doping structure to alleviate an electric field in p-GaN gate layer in order to
improve the reliability of normally—off GalN power devices. In a TCAD simulation by Silvaco Atlas, a distribution of the
graded p-type doping concentration was optimized to have a threshold voltage and an output current characteristics as
same as the reference device with a uniform p-type gate doping. The reduction of an maximum electric field in p-GaN
gate layer was observed and it suggests that the gate reliability of p-GaN gate HFETSs can be improved.
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Fig. 1. Overall strucrture of p-GaN gate device.
a2l 1, p-GaN H0|E AXte| MAF=

2. p-GaN Al°|E & H]u

a9 2 #9359 p-GaN AoES} gFFow
Fx AzxstE p-GaN Alo]ES TdHEE YE
AT p-GaN Z<] FA ] tis J&F vjA A 7] 1L
T o] JFNE gyl f18te] p-GaNe
Z FAE A FF BT 120 nmE 595ty 2
A Alxste] A9 72t o] dg A= 60 nm,

3GA Azste] 49 7+ 40 nmE T 55l S8t
Aot EFsEE AR T 44 p-GaN 7199
nfadlg FEd A #dFe 49 1x10Y
/emPo @ AAEATE o] HwToR AW F
FHE AAE BFnA AoEATH Afe
p-GaN ¢ 552 3F1 I3 FeA 2 7
F-Ag 548 27 %8}04 Byz HAHse 4

3 29 F= ﬁlii}-ﬂ < 8x10"® /em®, 1x10Y
JemPol™ 394w ﬁ]zﬁ]r-cq 49 7x10"% /em?®,
85x10" /em?, 1)(1019 Jem®oltH(E 1).

U5 p-GaN Alc|ES} thsFo] Axstd
p-GaN Alo]Ed A ¢ &dsld vl st
a9 3% Ak 7#dFe] A @43k vads
FEE 9 42x10Y7 Jem® o)W 29 AR Al x3tE T
%9 4% 37x107 Jem®, 4.2x10"7 JemPolw 3¢hA| =

G G G
p-GaN

Fig. 2. Uniform layer & Graded p-GaN gate with multiple

layer.
% 2 #d30 oEE2E Ax

stEl p-GaN Al0|E

(1168)



Gate Field Alleviation by graded gate-doping in Normally-off p-GaN/AlGaN/GaN Hetrojunction FETs 249

Azste 729 7

4.2x10" Jem®o] E}.

£ 35x10"7 /em?,

4x10" Jem?,

Table 1. Doping concentration and Thickness of p-GaN.
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Table 2. Activated Mg concentration in p-GaN.
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