FHoaEH el
2003 £ 6 H

t 8

CHINESE JOURNAL OF SEMICONDUCTORS

S ¢

Vol.24,No. 6
June, 2003

HEEAFIERN ECR &£ FK3E;
5% ¢4 RHEED 3%

B OBORN fROWR AR

(1 KHER TS

FE: Wi B RHEED (4T gl f75) BHR WS T ECR( -7 [l g JL 46 ) 4% 85 -1 fAc iy = £
SERLW]: A ECR A kb B A D i A
85 T O 2R i S SR A S T AT U 20min S
A Y RHEED 440, B

A 5 A A TR A

PERCHE, AT SR AT 48 0 5 0 A I 1l i R ECR L

A AT A, TE UL ) dit M ) S AL

KRR W Tk %4k: RHEED; GaN
PACC: 6114H: 7280E: 8265

FESES: TN312.8 MERARIRED: A

ik

1 35l

GaN JEITRE LY 5E AIN (InN B[ iw 4k
) B BR GE f AT £E 6. 2eV (AIN) # 1. 9eV (InN)
2 ) 3% 4 WA, 2 A SOk B R AN BB
LED LD S YCH a8 F 00 Bk o8k, Mt e MR
A3 HL TR R A L AN S AR R LE
A2 RIS s P U R i, AR S A T A e L
[ DNV E AR R L N (T b Y LA £ R N
J A T LA T IS 1 o 4% e 8 A KT B 1 1)
JF M B AT R, GaN 3k U6 W0 I8 — 2 7 o
ALOS(BEFA) Y GaA s ™ SitT 4 S At i LA
Kbk, Horp i = A d i AT I, E LR = A
HATIEI GaN ZERBAE K T, AR Ak B 4
F, ARG e SRS R w1, e B
W F 5 4 GaN AMEEJZ FFRRE. H RTIX 5 N 0E R
> LE DB B AL BE 4 A 1) SCFE B X i
A S5 KT 1000°C LA 1 v il B b BT Bl 807

(6 5[ SRR G B Bh I H ( No. 69976008)

ZASC U3, 1968 AE A, MR, WA AR, I N T R R B

2002-07-14 H 3, 2002-10-22 ¢ i

OB B [ B e s, K
(2 JOEF TS U RS M HER AR, Nk

(3 KIERTIFHE TRAR, KiE

116024)
116024)
116024)

e 01 % e 2 R SR
O] LA S B e 5 5 A A T Y

ST GaN Z8 9] 2 AL At A A 1.

XEHS: 0253-4177(2003) 06-0668-05

ARF AR B0 ?kliﬁiitfrf%m ALK —
R A B ARSI UL L, I RHEED i
w_-.aa\ﬁ/h##Jm[f‘]vﬁyt\ﬁtﬂz%ﬁﬁ GaN §H# J5 5T (1
Al

2 E Eﬁf—ﬁ’];ﬁﬁ’ﬁa—h

SR ARG A JSLAY RHEED £ il Elﬁﬂi{iit?-ﬂ{

ECR % &5 1 1k 34 58 & J& A7 HL W 1k 2= A DU R
[hLH—PhM OCV D) %& ' LTI, ﬁﬂﬁué‘i’: H
A G0 R iy 4l ) A S AR S SR R A
FEANGE A A Z Y, RATEAT To /K LI R BRO6 i -
AR AT 2 U BEVE, B A2 T K SBEF b8 =K,
BEIK 3~ Smin. 85 H 25 851 K PP oE T 3, FON
H2S04 : HsPOs= 3 © 1 B ¥ W T WAL S~ 10min,
DA I sk J i e 749 9 ff 1) Ah JiE 2 1R fe JE F 25 1K
e, I Al 0T, SRS TBCE AR R Al
RAMTFERN G, e E A K 2 T, 8RR 5
PRV IERE T AT SIS W%

A ECRPEMOCVY D L E K5,
©2003 1 [H i 1oL



15 9247 AT ECR %6

AT S AR I RHEED WFSY

2.1 GSFEBFKEAERR

5 A E A A 2 11, FRATT 8 S R ) 2055 8 1 Aokt
IR R AT Uk, LA 2R SR 11 2% SR 4 )=
B 1R MR 50scem 40855 3 714
R & A RS VERT T ) RHEED B %, 393 pbifk
J& 4 550°C, BT R K 750W . B TR RRE 4] 11 20]
FI[ 1 100] g i it HL - ShO7E e i 2 1 (19 35 N 5 1)

(1120] (1100]

(n)

(b)

(c)

()

P12 A A I A Al 2 A T A b R A R ) S T
RHEED P& (a) A3 PE: (b) i VE 2ming () 155 4min;
() i DE 6min

Fig. 1 RHEED image of sapphire substrate cleaned
for different time by using pure Hz plasma (a) Un-
cleaning: (b) Cleaning for 2Zmin: (¢) Cleaning for

4min: (d) Cleaning for 6min
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Fig.2 RHEED image of sapphire substrate cleaned
for different time by using mixed plasma of N2 and

H: (a) Cleaning for 2min: (b) Cleaning for 20min
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Fig. 3 RHEED images of nitridation for 35min (a)

and buffer layer (b) on the sapphire substrate which

was cleaned for 2min by using pure Ha plasma

GaN ZZih )2, 3L RHEED B & 3(b) fros. il
3 AL, B SR SO SRR I, 110 H GaN 22 ph )2 1)
RHEED 480 sk, 368 G2 b 2 AR K I A £,
AL 25 10407 S BRE A B ATCAR 1) PR O, X
P ZE P02 10 S AR E AR R R . 54k, thE 3
(b) T th, GaN 28 P 2R /& 1 X 1 EH Ay
1.

AT 4 281, > 4 S 55 3 1 R 1 o )
6min LLJi, SOWI AN 2] RHEED MR 1. 3RAT7E
PE Tmin B9 5204 45 AHOS SUAL S, 45 5Lk
AWM E RHEED B, i LB G K GaN 28 pf
A1 RHEED B SCHAAR, 626 % 4 1F F A K i)
GaN 22 2 MU m) 2% LI 2 .

SRAREFBEFIREREMNAMLSKRE

AR SR A 55 B 7 e 2 e Al T %k
SEAG. ] 4(a) R AR A S AR UE 20min
Jii (3 A R ZE UL 3min J5 19 RHEED E{%, K
8 S BT FR 8 BB 5 A 4 JEC 1 T S 4% L. Balakrish—
nan 75 3 52 A7 (140 i 000 5 56 ob o 00 0 1) 1) FF 119
RHEED EHE"™ . & %A 5 SCIR) B Sl th 204k 5 1)
PRI 1 X 1 AETA [, 1o HL2 1 7 HE 5 o B
ZRUE EAATIEI ¢ FIERE T 30° &l 4(a) W2 LLIE 3
(a) BEIFTOAT, 1 L GE LI £ 5 2 (0 R 5 40 40, A
RIRGER R Al 2 5 8 R i De R
U ok, T A RUR G A B R PR S AT R, 3

3.2



0 920 AR ECR 26 3 T~ ok 5 ® L1 RHEED 9%

FALR 18] L HF 3min, 108 W 4o S TR Bt T 2D B
JiF-, MR 3 T SR ],

(1120] [1100]

(h)

P 4 A A 2R S U AT S 1 A BE 20min S 1 30
b B ZE P20 RHEED R (a) &4k 3min 5 () RHEED
Pel 1%, W S BT b 8 A R I AT ST SR 80 (b) BEIG AR
GaN ZEpP Y RHEED 1%

Fig. 4 RHEED images of nitridation for 3min (a)
and buffer layer after (b) on the sapphire substrate
which was cleaned for 20min by using mixed plasma

of N2 and H2
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Fig. 5 AFM image of GaN buffer layer grown on
sapphire substrate The substrate was cleaned for
20min by using mixed plasma of N2 and H:. and then

nitridinged for 3min.
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Study of ECR-Plasma Cleaning and Nitridation of
Sapphire Substrate by RHEED'

Qin Fuwen"?, Gu Biao"?, Xu Yin"? and Yang Dazhi’
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Abstract: The cleaning and nitridation effect of hydrogen and nitrogen ECR plasma for sapphire substrate are studied by ana-

lyzing RHEED image. The results indicate that we can markedly improve the cleaning effect of sapphire substrate by adding a

small amount of nitrogen into ECR hydrogen plasma, thereby we can obtain smooth and clear substrate surface. And we adopt

ECR nitrogen plasma to nitride sapphire substrate which was cleaned with ECR plasma of hydrogen added with nitrogen for

20min prior to the adoption. then we can observe clear RHEED stripes of AIN nucleation layer. Furthermore the crystal quali-

ty of GaN buffer layer is the best.
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