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Fig. 1 TAXRD measurement for AlGaN/GaN
HEMT materials on SiC substrate The inset shows
the XRD rocking curve of GaN (0002) peak"3.
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Table 1 XRD rocking curve results of AlGaN/GaN
HEMT materials on SiC substrate
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Table 2 RMS results of AlGaN/GaN HEMT materi-
als on SiC substrates
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Table 4 Sheet resistance of HEMT structures ob-
tained from different research groups
WK | BIRNA | FhaE i 4b
APA 260~ http; // www. apaenterprises.
3200/(1 | com/AlGaNHFETs. htm
Cree 2650/01 IEEE EDL,2004,25(5) :117
Cornell 2800/ IEEE TED,2004,51(2) ;117
SiC 253.70/0
248.50/0) 064 4 AR ZHBTHR
R BE 245' 200 BEAAMRER
¥ kT .
06 4 3 A i £ 5 55 BTl iR
251.00/01
#R
194. 90/
054 4 i
(1. 86%) F4ARMITER
256.20/(] | 06 48 3 A e & | 55 By il i
FEBE (1.14%) | &8
FFF | 248.70/0
(1.01%) [ 064 4 ALFEHBFHR
Sapphire 249.80/(0 | RIEATHMALE
(0.63%)
3800/0 2004 JJAP,43(12):7939
2004 MRS. Symp. PROC.
E b 3400/0 798.Y10.22.1
—fi% 300~ _
7000/0]
Si Nitronex 3000/03 IEEE EDL,2004,25(7) .292
2500 2.5
Z 2000 =20 iE,
g 1500 1.5 3
¢t L
£ 1000 ,_._ec_,. 410 %
8 L
s "~ g
= 500- ey ] 0.5 8
0

1 L L )
300 400 500 600 708
Temperature/K

B2 SiCH & AlGaN/GaN HEMT % # bf % 75 5 2 5 9 3%
R0

Fig.2 Hall results of AlGaN/GaN HEMT on SiC
substrates
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High Quality AlIGaN/GaN HEMT Materials Grown on SiC Substrates”

Wang Xiaoliang', Wang Cuimei, Hu Guoxin, Ma Zhiyong, Xiao Hongling, Ran Junxue,
Luo Weijun, Tang Jian, LiJianping, LiJinmin, and Wang Zhanguo

(Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China)

Abstract: High quality AIGaN/GaN HEMT materials were successfully fabricated on 4H- and 6H-SiC substrates by MOCVD
method. High electron mobility and density of 2215cm?/(V + ) and 1. 044 X 10 cm™? were obtained at room temperature.
Average sheet resistance lower than 253. 7Q/[] and resistance uniformity better than 2. 02% were also realized on the 2-inch
HEMT wafers. TCXRD and AFM measurements showed that the HEMT material has a high crystal quality and smooth sur-
face morphology. Power devices with gate width of 1mm were fabricated using the HEMT wafers. At 8GHz, the output power
density is 8. 25W/mm and the associated PAE is 39. 4% . The output power was reduced only 0. 1dBm after half an hour,sug-
gesting the device has a comparatively high reliability.
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