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High-Performance GaN Power Device for High-Temperature Operation
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Results of investigations of ohmic electrodes.

Barrier metal Mo L Mo
Al or Al-Si Al-Si Al Al
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Ti/AISi/Mo —>1€—— AlGaN/GaN

mol%

Depth (nm)

1 Ti/AISi/Mo EARD HULE % D AES 54T
AES analysis of selected Ti/AlSi/Mo ohmic electrode
after thermal treatment.
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2 AlGaN/GaN HFET O #%ER X
Cross sectional view of AlGaN/GaN HFET.
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R3 AlGaN/GaN HFET O & EEF#E: (W, = 400 um)
IV characteristics of selected AlGaN/GaN HFET.
(Wg = 400 pum)

3. 4—FkiE200 mm AlGaN/GaN HFET
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4 77— MIE200 mm AlGaN/GaN HFET
AlGaN/GaN HFET with 200-mm gate width.
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56.84m | 54.50n | 54,220 | 53,50n | 53. 100 | 63,620 | 55.80n

54, 88m | 54,38m | 55,84m | 53, 26n | 54,340

56.10m | 55.12n | 56.56n
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Measurement results of on-state resistance distribution.
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Package for high-temperature operation HFET.

X6 /8y ir—UhE

25
——300K(R.T)
Vgs= 0V, -1V step 500 K
20 -
. 15
f-(;, Vgs= 0V, -1V step
10 -
Wy =200 mm
5L Ly =2um
Lgg= 10 pm
Lgs=3um
0
0 2 4 6 8 10

vds (V)

K7 AlGaN/GaN HFET & fEEF#%: (W, = 200 mm)
I-V characteristics of selected AlGaN/GaN HFET.
(Wg = 200 mm)
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8 AlGaN/GaN HFET @ # 7 it £ £
Off-breakdown voltage characteristics of AlGaN/GaN
HFET. (Enlarged view)
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w
T

2+
&, o
L g
10 \
O | | | |
1.8 1.9 2 2.1 2.2 2.3

Refractive Index

9 SINGH O IR
Relationship between stress and refractive index in
SiNy layer.

x2 REREBEOEITRS LB

Refractive index and stress of passivation films.

T R @g
SiNy (1) 1.85 —-498
SiNy (2) 202 -2.19
SiNy (3) 2.09 -1.65

SiOy 1.46 +2.46

I/ 1 (+) Compressive, (—) Tensile

1.0E-03

1.0E-05

1.0E-07

1.0E-09

Gate leakage current /yq (A/m)

1.0E-11
-5

Gate voltage Vg (V)

10 V—A-FL A YMoOERETEE
I-V characteristics for source-drain.
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4.0E-04 |-
SiN, (1)

’E\ 3.0E-04 -
£
<
I Sio,

2.0E-04 |-

1.0E-04 [

SiN,(2)
SiN, (3)
0.0E+00 e
0 200 400 600 800

Vds (V)

11 7 e
Off-breakdown voltage characteristics.
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