%20% H10M x B

2008 4 10 H

& % %

JOURNAL OF SEMICONDUCTORS

Vol.29 No.10
Oct. ,2008

% Sb B9 ZnO 5 & BB AN M AT 5T

%

® & BAXT ZXT A R

ChE BB FABTF A, LT

100083)

RE: R MG LA K TS Sb Y ZnO i dh . A K E N 950C . 548 ZnO H A L . 45 Sb 5 ZnO H. g 1))
Joon B HCE TR R T XSO T RE S (XPS) I e A5 R R L BB A SO E ZnO BF TP BE S AR T Zn iz,
B4 TR BR AL I T A DGR L (PLYI B BE4E Sb R ZnO ik Ok % i 90 5 kit A4 % . ix 4k
GEREWTERIBA K AN .45 Sb S ZnO B b 7= A2 T i W B2 A e 2l B DR i o LA R4S p BT

KEHE: ZnO; Mg B UG
PACC: 6110C; 8160; 7120

hESES: TN304.271 XHERFRIRAS: A

1 5§

ZnO Jy 1-VI & H A S B S R b RE . % T
96 3. 37e V. I HA 60meV 14 1 R 4E /E . il H AR 4
A HL B8 1 ST A AR O o T 0 TR AR
ZnO HAFAEAME N E B BE . W Vo . Zni %, F 5 ZnO &
n RSk A T T3 40 Al Ga. In S5 8078 5 5
B ZnO 1y n BB A KT 2B A Bt E S E £ A
H A T A e 3% 32 2% o 11 3 BE AR 45 D K A 2o p 2B
ZnO MEXELIH s> HETZ RV TR W NP,
As, SbT SEAE Sy 45 2 5] R P A5 b IR A K O vk A
p 2 ZnO. fH 2 8 2 PRI AT FEPE A R X A [ E R
W ZnO % olade F 19— KRB A5 Gl #7214 K iy
VIETER BN ZnO W BoR ) p B G e,
B E R T AR EGR K G 1 ZnO #EE Y n BUAFRE. O
B A B EHTE V KICE B A ZnO 1Y 8 A £E L
B DU AR B ZnO F i p BB 2% R A7 56 o i Ak 1
TAEKM VIEICEB IR ZnO B85 1 B IF 7845 R
PR Z MV HEICEAB A ZnO 1o i 1 BF 75 T 2 fef 0
R . PR A SO P A A 2 SO fn ik (CVTD A
KT SbILEBAK ZnO PR FL L 0] I AL 2 F1 27 1
AT 7. 2 T Sb #3248 ZnO B it S SR RE P B Y
LD B s

2 XKW

EEH R ZnO BB AE CVT 4K, Bk
A Kt B LS 2% SCik[21,22]. w4l Sb(4li S 6N)
P — 2 LS ZnO By kb — R CE AE IR X . R XA R
7 1000C , A= K X A3 JE 4 950°C L Y8 X AY [ 25 Sb 7
WA RS E S Zn0 443 SR — & i - Bk %

* E K [ ARBF AR S 4 W BT H (LS :60736032)
T {5 /E# . Email : zhaoyw@red. semi. ac. cn
2008-03-26 W 3] .2008-04-24 7

XEHS: 0253-4177(2008)10-1988-04

AR E AKX ZnO R ERKR Sh B4 K
ZnO B SR R R &5 10mm X 10mm, (0001) & [A]
MAEE ZnO i i XA RK B ZnO 5 17 U) )
F S R4 6 J5 5 & B BE A 0. 5mm (1 (0001) &) F A
il > HEI A3 BT 6 . FRATT AR X R A2 #8 Sb 1) ZnO H
47T 850C , O, 4R T MR K A 3, DUAE 17 LL 3
38T

ZnO i HL 22 Pk o H R R Hall 2500 ) & R Ak
ZnO H 5 1) 2% 5T B AR RS B XPS il 4 43 #r . ff
PL %381 T ZnO Hu 5 (1) A 647 R FURE G 1 BB . A1
Raman 4} lL#8 7 AR F148 Sb 1 ZnO 5 i 1 58 3%
FR B

3 BR5E

14 T RAAER A KB K5 Sb K ZnO
B S B SRR R S R T LLE . Sh Bk S
ZnO FEEFEA T2 I n BLS A AR L B S RSB RE LA
PE B vk B2 W] T B R R B X R BT 42 Sb
J& ZnO 5y O T i G IR R B L . &
850C . O, U B K5 .48 Sb /Y ZnO F & i B 19
JEEA I R, H BHL AR T 8 X AT AH S5 S 7 = AR
B RETH BR 1 BB 20 s R B (Vo » Zng 558) L FEAIR 1 32k
JE T T I B Al R 4 R — AP Y TER

K10 A e O, A T IR K5 5 S ZnO B iy

# 1 48 ZnO 4§ K35 Sb Y ZnO 5 1 = T = 24
Table 1 Room temperature electrical properties of undoped and

Sb doped ZnO single crystal
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ZnO before annealing; (b) Sb-doped ZnO after annealing; (¢)

Ols before and after annealing, respectively)
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Defects and Properties of Antimony-Doped ZnO Single Crystal”

Zhang Rui, Zhang Fan, Zhao Youwen', Dong Zhiyuan, and Yang Jun

(Institute of Semiconductors, Chinese Academy of Sciences, Beijing

100083, China)

Abstract: Sb-doped ZnO single crystal has been grown at 950C by the chemical vapor transport method. Compared to undoped ZnO,

the Sb-doped ZnO single crystal is still n-type with an apparent increase of free electron concentration. X-ray photoelectron spectros-

copy (XPS) measurement results suggest a possible occupation of the Zn site of the doped Sb in the ZnO single crystal, resulting in

the formation of a donor. Blue emission is observed from the PL spectrum of the Sb doped ZnO single crystal, which is related with a

shallow donor defect in ZnO. The results indicate that a high concentration of donor defects forms in ZnO after Sb doping at high

temperature, making it difficult to obtain p-type material.
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