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Fig.1 AFM 2pm X 2um scan image of substrate A (Au/Cr/Si
(111))
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Fig.2 XRD 06-20 spectrum of substrate AC Au/Cr/Si(111)) 2
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Fig.3 SEM image of surface of sample Al
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Fig.4 Energy dispersive spectrometer analysis of surface of

sample Al
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Fig.5 AFM 2pm X 2,m scan image of substrate B ( Au/Ti/Al/
Ti/Si(111))



2000 e

4000  Au(l11)
3000
= L
=
2 2000
E L
El Si(222)
=~ 1000}
Si(111)
OF \J )N W
1 1 1 1 1 1

1
30 40 50 60 70 80 90
20/(°)

K6 FFiE BC Au/Ti/Al/Ti/Si(111) ) 9 XRD 6-20 HHi 1=
0.154056nm

Fig. 6 XRD ¢-20 spectrum of substrate B ( Au/Ti/Al/Ti/Si
(111)) 2=0.154056nm

LM AFM 2pm X 2pm 45 09 R o] LUE 21 BE
T s, R A — L ER A R AR, 35 T HLRE
(RMS) 4 4. 13nm. XF #1 i€ B #:47 7 XRD 0-20 1144 , &
6 JE 1 IE B 19 XRD . N 6 i rl LI 2L 411K B 19 X
PP Si(111),Si(222) , 57 A 4H Au(111)3 4~k
AL BRICZ b, iR A — 058 B 555 10 Au 1 HAth 5 7]
(AT S 06 . plg oG R R 5B S AR ZR R AL fE Si(11DD)
K 7% 48 Au/Ti/Al/Ti 13 2| 4 € B 19 £ i .
e A L 2 BRI AuL 1) i 00 BRE 6 57 5
4@ Au, B Au(111)//Si(111).

ERHE B E#E4T T GaN By GSMBE AR%E. 4 K T
WIS AN [] 45 48 B FF & #E 5 Bl W E#EAHE B 1
710°C 4= £ GaN; BE & B2 & 5 Je7E#1IE B | F 800C 4
K— 2 AIN ZZ 3 2. 8k 5 78 710C 4= £ GaN. AIN #
GaN fy £ K 3R 55124 50 F1 500nm/h, A K B i) 43 51
7 40 A1 100min. & 7 J&#E 5 Bl 5 B2 197 1H SEM
F - EDS RERE AT 1 45 J o 78 B SRR d B 3% T A A
M T GaN MAEAE . i THFRE M AAE 5 GaN (1) di
450y X RE S BRI B2 43 i #E4T T XRD 6-20 145,141 8
EPAHRE XRD j., MWE 8 hi] LA 2, 7fE41 i B
G AIN 2 0h )2 H 3 2E K GaN fgAE §y B1, H: XRD %
H R T A 28BS 9 SIC111) A1 59° 3T 19 Si(222) 3%
Wik B Si w4 504 Ah L FE 34, 5B T A AR 05 Y
GaN(0002) 177 5 1 , 78 Hofh A0 5 30 7 — 26 H e i ] (9 AT
S, LA AR B GaN b £ 5, IF HLIA R 1 B L
] . AR B2 ) XRD 3% o] LU 2, £F 34. 571 73. 0°
M B9 GaN (0002) F1 GaN (0004) 177 5T 06 () 5 B e 8%
K, H GaN(0002) i iy 2 &5 %8 (FWHMD) 24 0. 18°. 14 B
£ Au/Ti/Al/Ti/Si(A11) g F1H i 1 554 K — 2 AIN
Foh 2 RIS TE AIN b2 EAEK GaN, o] IS5 B A
GaN 000D Jy [l FEAL B ) () GaN AP FEJ2 .

MAES Bl 5 B2 il XRD &, AT 5]— 431
% B4 MBE A KT HIE B R &8 2 HA Au
Q1D B Ay S 5 M Au J2 L T ERE S B1 5 B2 iy XRD
T, Au(11D) BT SHIETH 28 1. it AR RIS B
17 T8 k525 41K B 78 MBE (1 4 £ % v 677 IR0

B 7 #E& Bl ()Ml B2(b) By ifi SEM
Fig.7 Surface SEM images of sample Bl (a) and sample B2 (b)
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Fig.9 XRD 0-20 spectra of substrate B and sample B3 A=
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Fig.10 Optical microscope image (a) and SEM image (b) of

sample B3
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Effect of a Metal Buffer Layer on GaN Grown on Si(111) by Gas Source
Molecular Beam Epitaxy with Ammonia

Lin Guogqiang'. Zeng Yiping, Wang Xiaoliang, and Liu Hongxin

(Key Laboratory of Semiconductor Materials Science , Materials Science Center , Institute of Semiconductors ,
Chinese Academy of Sciences , Beijing 100083, China)

Abstract: Au/Cr and Au/Ti/Al/Ti metal buffer layers were respectively deposited on Si(111) substrate by electron beam evapora-
tion,and GaN was grown on these metal films by gas source molecular beam epitaxy(GSMBE) . The as-deposited metal films have a
flat and featureless surface and show diffraction peaks of (111)-oriented cubic Au. The GaN grown on Au/Cr/Si(111) breaks off
when cooled to room temperature. GaN grown on Au/Ti/Al/Ti/Si(111) without an AIN buffer layer was amorphous. By adding an
AIN buffer,GaN grown on AIN/Au/Ti/Al/Ti/Si(111) shows diffraction peaks of (0001)-oriented hexagonal GaN. After annealing
at 800C for 20min, the metal films of Au/Ti/Al/Ti/Si(111) became amorphous and convert to a porous metal network.
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