FoaBE 11 M
2003 “E 11 H

gk

CHINESE JOURNAL OF SEMICONDUCTORS

S ¢

Vol. 24, No. 11
Nov., 2003

50 HCl FAZR L% HVPE GaN & B9
BwEr % o & A Ay HEEE WFEE aEns Fae

(FERURSE AR, dat 210093)

E: AW AN E(HV PE) B4 GaN BEFR P, BT — FP e i e B i) 2B K B a4k HOl kG GaN #b
ZIE 07 T () 5 3, 9 FLH e T @A HCL RV AT GaN B S5R1 5T 4 (10 S . g b iy 32 #6532 1 24 3% GaN
1) 0 A B R BT, (EURIL AN (i) S i e el JES 1T B e AN /An S, 12 38 7 e T A T (1 o A R SR v £
VR IVESTAT HC DR DA Sk A2 Jol A A R S T 1 Jo it R 5 | PR el WA TR A 0 0E R 1 2 TR 23 ot 10 BT v R

il

FER: AW HIAME(HVPE); GaN: %fk: #i%k HCI

PACC: 7855; 6110

FESHES: TN304. 2'3 MERARIRED: A

1 3l5F

AAC AN EE(HV PE) 2K — Bk M
Mg HAR. 55RO SS B AR L, ‘e rT A
AR s AR e, RN n] L3RS GaN JEBE. GaN
5 W5 A0 AT AU % 52 1 B S5 0 A 8 J2 1
J5 A R

R 2 A Ky il A K 0 SR SR s R 4
%, Lot Ao i i LAk 3 el AR K R pp Y BBk
Th His 45 FH -1 5038 AR I A% AN 5 . 7 HV PE
K GaN Hr, il AE K AT A GaCl TRAL 3 55 A
FHE, K Zn0 5 ZnALOs PP JEH A2 B
LIRS T R Y GaN AMETAR. {H 2, W
FUFER W, LR Fildh BEH R HVPE 1K GaN
(LR A, 52 L A 22, TR AR AR IR T R BE K 2
KRR Bl A2, SR A o ok 2k KR 1)
AT R %

HG 0 5 A AT R B R T N Hs AUR R I AL
Bk, g Z e ¥ WA e, 2E X R T
SAL Ak B A R AE B S A R R AIN 2R

XEHRS: 0253-4177(2003) 11-1171-05

AIN-ALOs A2 T O 7 0% 1 A1 S 35 15 1)
JF" AE HVPE Raeh, i FAE KRBT FEA
[l T MOCVD Hl MBE, ZALH AR fE 2347 A [F] 1)
e

A1 LWFIT T B HCL B GaN 8 52K 1 5
BRI LW AR RIS IS HCL 4 T 2%
GaN MRS AR EZEN/E. X5, BTV
FLIF TR T @A HCL FAEALXS GaN B35 A1 5T 2t (1)
AR

2 LG

GaN M 76 BF AN X HVPE B K &G
A, BT N2y, HCL/N ik 43 & 305 ( 850°C)
M, £ GaCl. GaCl [ F#iish, 76 8 5 A FF KK
[fi(1050°C) 5 NHs {85 FF K4 RN, 4B GaN i
BE(REAL A).

16 BRI R R R, — @ /) HCL s n 31 5
SAAWH, 91N GaCl AT NH: A AE KK, 133
GaN (£ 5 B).

SSRGS AT SN ROV 28 S5, A il

s 6] 52T A AR R 9T E B ( No. G2000068305) , [H 5w £ A WF T B JE 11 R No. 2001A A311110), [8 52 13 88 8] 25 08 4 (b vk 5 69976014,

69806006 F1 69987001) 7 [ 73 [

PEmnT 95, 1973 4 kAR, Wk, R CER, BB BT S AR O A R R B AR

2002-11-30 3, 2003-02-19 5 Fid

©2003 1 [H i 1oL



1172 FoR O E M 24 %
NHs “UR R 3B — e (R ), 2 5 34T AR K, 74 T
B C. l P No HEL No NH Nkt

AR 7 0 BB (AFM) il B 7 R 4
(SEM), X HE&ATH(XRD) FOEHUR (PL) iS5 H; ‘§~ JL
AR GaN NS 192 T8I - 45 W R0 % 22 PE R, B § HC
SEM Al 43§74 B, BF b IR JE BELE 4~ Spm 2245 -
Nitrided
3 &R 5 30 35 40
Energy/eV

B 1 ERES B FIC IO X SRR IR K. 53
A AT E AL B EGAS NS HCL IRE S (W Bl 1
AN B, - BE 20 307) A B, A B n @i Ah HCL
il FE & AR T R TR K IR, 2w T 4 B
388. 8"f11 223" M XRD fEIE & - m %6 KA, i
WA HCL 1Y GaN FF i 19 & A5 5 bb S04 A 2 1 22
bf.

HCly | 3 EL g
FWHM=223"| Z ENHMSY
2 g
= 3
b e —————— e ——— e e
E 355 356 357 358 359
E 28/(°)
Nitrided
\& FWHM=388.8"
15 6 37 38 39
20/(%)

B BESD AR B I X SRR AE 2R
Fig. 1 XRD rocking curves of HVPE-GaN grown at

different conditions
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Fig. 2 PL spectra of GaN films at room tempera—
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Fig.3 Low temperature PL spectra of GaN samples
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Fig.4 SEM patterns of surfaces of nitrided sapphire (a) and GaN grown on nitrided sapphire (b)
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Fig. 5 AFM patterns of GaN grown on nitrided sapphire The height and scanning range: (a) 0~ 100nm,
30um X 30um: (b) 0~ 15nm. Spm X S5pm
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Fig. 6 SEM patterns of GaN grown with additional HC1
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Fig.7 AFM patterns of GaN grown with additional

HC1 The height and scanning range: (a) O~ 25nm,
3um X 3um: (b) 0~ 50nm, 30um X 30um.
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Effect of Additional HCl and Substrate Nitridation
on GaN Films Grown by HVPE
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Yu Huiqiang and Zheng Youdou
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210093, China)

Abstract: A new way to improve the quality and reproducibility of GaN film in hydride vapor phase epitaxy (HVPE) system

is reported by introducing the additional HCI to the growth surface in the initial step of nucleation. In addition, substrate nitri-

dation is often used in the growth technique of GaN. T he effect of additional HCI and nitridation on the optical properties,

structure and surface morphology of HVPE GaN films is studied. T he results show that the quality of HVPE GaN films is im—

proved in deed. But probably they have different formation mechanism on the growth of GaN films.
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