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H N 2% fr 51 2 1) R RS (LVM), B, i 5
FHAMVRILT Fe (720 em™HIL, Ga (631 cm™ 1)1
F Ag (411 em™HI3 35 4% ZnO 1) )5 45 4R 20 1.
XF T Sb 45 2% ZnO it 51 i ) Ja) 3 R B Bt A
g, i LvMES, (237 em= 1), LVMETL, (320 cm ™),
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520 em~1) A1 LVMET (700 em=Y). B ok, 14
B4 8% & Sb £E ZnO 1) 17 £ T Xt
W5t ZnO:Sb ¥ B [ F7 2 et A = X EH B
YEH.
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Al XRD. PL Al Raman % F- Bt Xf ZnO:Sb # Ji&
A UK G MR 8 B AT TR R
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JE A 40%F) O3 (99.999%) Fil Ar (99.999%) &<,
i, AJFEEZ N 8 x 1074 Pa, WSS /KN 2.5 Pa,
TGS D2 120 W, Tk 5 B (3] 25 120 min, 4 KR
J& A 400 °C.
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5 R %, R R AER R, 248 Ea(high)
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BT Sb # A\ ZnO I, &4 0y 28 4 hnAdi 45 & 44 A (1)
sk 8 30T 5 B2 R S, R Eo(high) $i
2 VT R 55 5 R I 45 R B A K, I 4(a) AT,
FE il B 1) Eo(high) F47 0658 7 A ok, Ui BHFE & B
(45 5 R B e i, 1X 5 XRD 43 b ah FAH— 3. [F)I,
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648 cm ™! (Po) Pt iz ()L 2 IRB 2 Sb B 2% 51k
HIARIE G .

247701-4



438 2 3 Acta Phys. Sin. Vol. 61, No. 24 (2012) 247701

M 4(a) FRATIE TT LLUE %2 B BT A FE 25 H
T AL F 500—620 cm™ ! X [A] ) TR W (AT AE AE HH
LR 2R BINM LR, I 05 AR
B Sb H148 NI KAk, BATHIZE N 500—
620 cm™! Z [B] W] GEAFAE 5 Sb A% 1 47 2 PR Bl AR
X RN T RERE— B i, AT T 500—620 cm ™!
Z A ) SR AT T m A (B 4) FioR). M
K 4(b) ATLAE H, BT AR AR H B T AT 550 em !
A 578 em— Bt IE A Hr 2 AR S, e AT AR
2 ZnO ) B1(high)4% 1 A;(LO) #=X 41, £
72, AT 532 em ! BHRBN R N H BLAE ZnO:Sb
PRI F7 2 e 1% Hh, 7E /T TH ) XRD FRL 2 06 3E 70 4
HRATTA3 3] Sb FEELLEAR Zn S AF4E T ZnO:Sb ¥
e, BRI, A7 F 532 em ! FIPRSIAE AT RE A S,
JIT 51 ) R k4R 3h 4%, 3T K, Bundesmann %5 [15]
F Friedrich £ ['8] #E Sb 2% ZnO HIHF 72 o 43 B
N NALTF 500—600 cm—! 2 [A] #£fE Sb—O %, [
i Bundesmann £ '°! I Lupan %5 5] i — 2Bl Ky
AT 531 em™! B () B 2 IRBIBZ Sy, BTl
() SR AR BB, I 5 FRATT S 45 SR A — 2 R, JR
fITIN N ZnO:Sb 8 15 (1) 47 2 e i R A7 F 532 em !
RSN T R+ Sb %R zn A7 H 55 O B (1 /5
R B (LVMgp.0). 76T PL 3% o fir 1 52 5|
5 Sb MRS R AT (3.11 eV), 454 Raman

W BA TN A EN R I8 Sb,-O IR A 1Ak
(S PSS

4 %

A SCR FH G SRR A R S VA TE B R A L
T AR 24U 1) ZnO:Sb FEE. Bl X 52667 5
X (XRD). 4Lk, Sk (PL) Fhy 2 L
FH61E (Raman) ZEFEBWEFT T Sb B 223K EXT ZnO
BRI REE 1  DRBUR SRR 2 FE M IR, XRD
DR A BT FE L3 2B ZnO /N A AR 4544, It
BA & ¢ BB, T SR oo i 1 %2
ZnO:Sb HEIRTE T WIGIX - 35035 5 2 B Sb 5 444k
FETH i R P, 32 5 il A == IR e BUR 6 1E T R
B ZnO:Sb I [ 6 5 BREE Sb (1945 22 & B 1) 1
I g, B2 KR IAXAE Sb 54 ZnO R
P8O P B4 T 532 em ! RSB RE R, 45
4 XRD ) kg A+ Sb B Zn AL HE O
BB I SR AR B AR 5 (LVMsy.0). TEXEUR 1S
MEER) 7RI T 3.03 eV M1 3.11 eV HIE I, 433
X BT A R 5 B AL BE K HL T BRIE AN Sbz,,-O
FARERREAE . BARE R 1 wi.% ] ZnO:Sb ¥
JELH H IR SO B0 T K ZnO FE OB AR 3R
i B R A E.
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Abstract

Sb-doped ZnO thin films with various impurity content values are deposited on glass substrates by radio frequency magnetron

sputtering medthods. The influences of Sb doping content on the microstructural, photoluminescence and Raman properties of ZnO

film are systematically investigated by X-ray diffraction (XRD), transmission spectrum, photoluminescence (PL) spectrum and Raman

scattering spectrum. The results indicate that ZnO thin film doped with Sb exhibits a hexagonal wurtzite structure with preferred c-axis

orientation; The vibrational mode at 532 cm ™! induced by Sb dopant can be observed in the Raman spectrum of the Sb-doped ZnO thin

film, which can be attributed to local vibrational mode (LVMgy,.o ) that are formed by substituting Sb for Zn substitution and bonding

O in ZnO lattice. The strong violet emission peak located at 3.11 eV is observed only in Sb-doped ZnO thin film by photoluminescence.

Conbining the Raman scattering spectrum with photoluminescence, it is concluded that the strong violet emission peak is relation to

Sbzn-O complex defect in ZnO:Sb film.

Keywords: ZnO:Sb thin films, Raman scattering spectra, photoluminescence spectra, local vibrational mode
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