%529 % 57 W * B

2008 47 H

& % %

JOURNAL OF SEMICONDUCTORS

Vol.29 No.7
July,2008

ZnALO, ZHMEX ZnO M EE B EE

GESTANE 3 3

TRg

(1 P R e SRPETE T MR R I s, Jut
2 E B B SAROETE T 2 S R B R o, deat

EER

g0

5
100083)
100083)

%/¥m

ME: HRIRE 75 A ZnALO, Zh )2 . LG JE AL 3 RSN E I (MVPE) A K9 ZnO b 1K BT & B 2 48
ZnAl; Oy 22 i 2 2 8 52 Xob ¥ J5 - B JE 125 1 4 F) ZnO 38 I8 A7 oy J 3B KT A% 20 A9 XU XS 2R A3 55 (X (DCXRD) X #:
AT T 0-20 FERIBE ML & HE ZnAL Oy 22002 LA K1Y ZnO JEREELAG =i BE 04 £ 00 50 1) M A 8 A7 1) 4 IO ek (R 428 ol 2%
T 98 3427 . L Al AU (SEMD WLEE AR il A8 A THT o JF 00 45408 o JE EE 249 0 100m.

KGR : ZnO HFREE: MVPE; ZnALO, ZMZE; HIR-EKE; ZnO-ALO; iE{A; DCXRD

PACC: 6855; 6110M; 7920N
hESERS: 0484.1 XERFRIZED: A

1 3§

ZnO & — P B A P80 254 19 1 - VIR B 270 B2
SR MR BT, ZnO B BB B AR A TE R
3.37e VI BT R AT fE g 60me VI, PR HE A RIE
&S RN S 3 o | K7 1L K S R S
ZnO it 5 GaN [ fhig 2 RUAH ], A% R EC R A 1. 9% s
H ZnO % 5 e %21 ih #85 . 7] LAy GaN S 4 42 fit 7
RS AR B, T ZnO EL A 58 Z0 By HC 1 B a4
P AR T AR, 2 1773K & B ™ EH Y
FHAEB G R FAL G0 i 3R Pk 0 M A K T 2 AR ME 3 A5
ZnO PR B F. 5 A K 5 A AR HGEN S 5
Ak S SO AR kT 3 B k. 2005 4L H A
Maeda,Katsumi 28 A A=K 3 7 50mm X 50mm X 15mm
9K RS ZnO B . (0002) T 1 4% 12 il 28 2F w5 95 R
87, i i % B /N 80em ?, iz 4 MR HRIA K ZnO &
B Y B A A R ARK B i 1) ZnO B AN BT
Hb 2 A B v vk B B 2% Bt (K, N LiD i HL7E 125 He R0 o v
IRBE T # A A7 E 5) B 0 S E s A2 N JIE B T A
I T B R A K B8 (0. 25mm/d) AR K R IR 0%
G o o8 LS B0 R Ak A 7 LA A R 1 IR 0 7 A AR
A K B R (lem/h), H 77 4 4 Kl E &
(1900°C)H"  HE F1 K CKZy 107 P | jlAS = S5 B i fb
25 MERHE AR AR ZnO 5 R SF /N (kY 1em)
HLIR A A KR B #5875 (950 ~ 1100°C) il A= K i JiE 18
(1~2mm/d) [ [a] 358

BEAh 38 Bk 00 i . o Ak A A SE (HVPED)
LR AR AR Z . ISR A K ZnO B
BARRSFHRA 5mm X 2mm X 2mm . 17 5 B ) 19 7
SIAT KEMIZRE . HVPE AT AT 8 vk i 16 1k
Wyt B A K 58 92 (0. 5~ 3pm/h) . 2002 4F, Naoyuki

T 3B {E1E# . Email . hejx@semi. ac. cn
2007-11-22 Y 3| ,2008-01-04 & F

XEHE: 0253-4177(2008)07-1334-04

Takahashi 28 A" $)38 T 5k ] HVPE R840 K i R 2
i B K2y 100pm/h. BrIL VLGN A L3 5 22 4GE

1973 4F , Reisman" {8 7 —Fh A 46 4 )8 Zn 1Y
ZEIR G KRR KA N W 48 I8 4 2% ROM A IE
(MVPE) J5 ¥ . %07 13 . 1 80 FH A 6 bk L By
A SR AT b 25 1 Ak . e B A R R T
T U A R AT BA B R A T L AR OB R B AR
Al As ], L, A AT RE AR K R R ST IR | R R
) ZnO LR EAR Al 1, Reisman 2 J5 56 %A 7
UL E) AR 56 1y BF 5T M E . /& R B E 9 Reisman
MVPE 78 50mm (1 # 5 A #1E F 4K ZnO 85 8
B IR E R GIA ZnAL O, ZZoh 2 ZnO 1 & 14 T 7 15
FIAH 48 = . RS AT B A RE S R TY) 0-20 RN PR
LR WL A5 B T R R R — B B ZnO B
a5 P E 1l S 1R X R i 0 R T SR AT T SR
FE 5 51 HE B 29 10pm.

2 X

FATH MVPE &8 — MR A%E, 5T ZRKX
BRI RN A AR SRR BN, i
B Zn ZE W RIS . K ZEVGE £ N, R4
AN EE . P AERT IR B & A ROV (Zn + H,O—ZnO +
H, A) . T3 5] ZnO . A K ST - B A4 EE
720C ,H, O S B2 50°C 4 ISR B2 800C \ N, < i
Wit 9L/min, 2 KI5 E] & Smin.

A KR FATT O I - N AR e S A L
AR T —)Z ZnO W L. AR5 8% ZnO B TE 2 AR
T 800CiR k 1h J5, B FA7ie ik 2] piuab 3. FRATTR A T
PR I 20 il T 3% < 5 —F B ET IR P ZnO B8 SE JE k
A HNO; : H;O, : H;O,NH; : H,O, : H,O, HCI :
H,O, : HoO RFILARIE 121 0 5 (1 3 MR Gl h &
I A3 ER IS bs 85 —F . Hik A HCL @ H,O, * H,O f&

©2008 H [H T2



57 il 425 . ZnALO, 202X ZnO SME 2§l 145 (5 1) 1335
. — (B):FWHM=342"
S e A (C):FWHM=399"
5 T (A):FWHM=1371"
S R
= 10
5
=
104
N P ! 1 $S4800 10.0kV x5.00k SE(M)
-4000 -2000 0 2000 4000
@) 3 BEAh B HUAT 9 SEM B2 (5000 )
B 1 A.B,CRES ISR i 2 Fig.3  Cross section of sample B obtained by SEM (5000
Fig.1 (0002) peak rocking curves of in samples A ,B and C, times)

respectively

LA 10105 IR GV R AT 15 2R IE ¢ 20 ik 58
JE AR B F KR UE 16 3 . 5 e, FRATT 3 0 AE R 2 AT il
AEFRIG ¢ TH AR CRFRFTIE @) LA b A IR
c FAEKT A.B,CHE3 e AER &M L rik.
FHXL SR AT AR 3 7 4ok IS R v AT T 6-20 148
[ % 3 A b R AT T B4 o R ) i 5 K R T BB
{6 3 Rt IS AT T AR AR L g 3 s FH - A
U I T TR T T S I T R
WA T RETG X i H A& ULVAC-PHI 2w 4 77,
RIS PHI-700. 3256 25 - ML 48 55 JE o 3k VL BE & 41
PN 1%o s AGF AR Ry 307, 43 % H 25 JEAR T 5.2 X
10 "Pa.
WL AT A 92 [ Bede 28 w4 7=, #9452 D1(Cu
LK, FRED . 0-20 M 0 E 30°~1007, 26K 0. 02°.
ML -39 0 04 i 0 A HITACHI 2w 4 7=, Bl 5
7 S4800 , ik B Ay 10k V.

3 Z£RE5F

3 A AR (0002 ) I8 F2 422 il 26 0 & Can e 1 BT R
2L RS AR B MR 2 2k & 98 (FWHM) & ik

ZnALO, (44d) -
sapphirc(b‘(i(‘)vlli)' .

(0004)

" Z0ALO,

Intensity/a.u.
2

100 (©)

1 1 n 1 1
20 30 40 50 60 70 80 90 100 110
20/(°)

K2 A,B,.CH:GI DCXRD ¢-20 {312k Sapphire fig )8 T i 5 A
IS, ZnAl O 198 T R H AL 54 ZnAl, Oy .
Fig.2 DCXRD @20 scans of samples A,B and C,respectively
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Role of a ZnAl,O, Buffer Layer in the Metal Vapor Phase Epitaxy of ZnO

He Jinxiao'*", Duan Yao', Wang Xiaofeng', Cui Junpeng'?, Zeng Yiping'?, and Li Jinmin'*

(1 Key Laboratory of Semiconductor Materials, Institute of Semiconductors, Chinese Academy of Science, Beijing 100083, China)
(2 Semiconductor Lighting Research and Development Center, Institute of Semiconductors, Chinese Academy of Sciences ,
Beijing 100083, China)

Abstract: High quality ZnO film of about 10um thick has been successfully grown on a ZnAl, O, buffer layer via metal vapor phase
epitaxy (MVPE) . The ZnAl, O, buffer layer was prepared by high temperature annealing ZnO thin film grown by the sol-gel meth-
od. Double crystal x-ray diffraction (DCXRD) analysis indicates that unwanted orientations in the film are eliminated using the buff-
er layer and that the full width at half maximum (FWHM) of the (0002) rocking curve dramatically drops from 1371” to 342”. To our
knowledge, this is the first report that a ZnAl, O, buffer layer can enhance the quality of ZnO film grown by metal vapor phase epi-
taxy.
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