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Fig.1 Surface morphology (a) and AFM image (5pm X 5;m
scan) (b) of GaN layer of a 500pm X 500,m sample

T o 370 25 DU X A R A . 32 ROl FE GaN (1) 8 ) A 4B
o WE L1120 05 1 A A K ek B T L1100 ] i), JiE K
J&: GaN(1101) f 1 Hb A R i o A K 3 3 bh 4 18 BT 3.
HAEL1120 10 fin A9 A K 3 B8 1 BT DAL S AN O 1) b
lin) SN E 75 2 19 3 %, T L1100 1) BERDRE " . 18] 1
(b) JE B i #2 11 5pm X 5pm ) AFM B -, 0] LI 5 4%
i P 28 T 4374 L 35 5 ARRLRE JE (RMS) 1. 359nm.

P 2 Ca) FCD) 3 5 e B U [ 1120 TR 1100177 7] (14
# SEM B A AT AE 2, £ 112015 17 |, GaN fy i
lia) ZNFE 33 5 K T £ [ 11007 Jy 1) 43 3 . [ 112005 ) E A
18 1) SN 4E 5k B 24 O 24pm /b T 2 [ 1100 ] 1 B4 48 1) 40
HEFEE 2R 14pm/h. X J& T GaN (1101) i 1 H A A
FE AR H e

P 343 51 & R AL BAINC 3 1 Y Ot 2F B BE TR

(a)

K2 GaN #EHy GaN[1120](a) FI[1100](b) J7 il (i # i SEM B8 H-
Fig.2 SEM micrographs of GaN layers along GaN[1120] (a)
and [1100] (b) directions
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Fig.3 Surface morphology of three samples
(500#1‘1‘1 X 500#1’1‘1)

(a) Sample A(100pm X 100pm); (b) Sample B(300pm X 300pm) ; (¢) Sample C
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Fig.4  X-ray rocking curves of GaN(0002) reflection of three
samples(X-ray,A = 0. 154056nm)
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Selective Area Growth and Characterization of GaN Grown on c-Sapphire
by Hydride Vapor Phase Epitaxy

Lin Guogiang', Zeng Yiping, Duan Ruifei, Wei Tongbo, Ma Ping, Wang Junxi,
Liu Zhe, Wang Xiaoliang, and Li Jinmin

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

Abstract: Square patterns with different sizes are prepared on c-sapphire by plasma-enhanced chemical vapor deposition of SiO, ,con-
ventional optical lithography,and wet chemical etching. The GaN film is selectively grown on this patterned c-sapphire by hydride
vapor phase epitaxy. An optical microscope.atomic force microscope.scanning electron microscope,high resolution double crystal X-
ray diffraction (DCXRD) ,and Raman shift spectrum are used to analyze the sample. The GaN layer with a thickness of about 20,m
grown on an area of 100pm X 100um is crack-free while the GaN layers grown on areas of 300pm X 300pm and 500m X 500m have
cracks. Thus,the full width at half maximum (FWHM) of DCXRD of (0002) reflection of GaN grown on the independent square
window of c-sapphire decreases when the area of window decreases, indicating better quality GaN single crystal. The minimum
FWHM is 530”. From the corner of the square window towards its edge and center,the in-plane compressive stress of GaN decreases
due to the interaction between the epitaxial lateral overgrown GaN wings and the SiO, mask underneath,and the bending of 90° of
threading dislocations at the border of the window regions.
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