B3 2
2010 4£ 4 A

CHINESE JOURNAL OF LUMINESCENCE

#" j:ﬁ Vol. 31  No.2
Apr. , 2010

XEHES: 1000-7032(2010)02-0239-04

AT OO DIR ZnO FIIE 550 B e 24 PE i i
£

L, Mikie, GE#, IXE, ®

(BYIRFR R AR BT AR REA R B SR, )R BRI 518060)

AR (Kb SOEITURL(PLD) J5iAE 41 9 (Si0, ) AR Si(111) JEIE Bl 1 AT o BPRAL IR 1) ZnO
W LR /R < £E 30 ~ 70 scem ST LI, TR 50 scem I 5 1 ZnO 5 IRELAT BT Y45
Bt LR LB R (=80% ) BORI A S ( ~40.71% ) R RE AR ( ~252 nm/h) FIELF 19 40
R :450 ~ 580 nm [T 2 S W B 55, [R)IRF ~ 378 nm BFIT (9 S8 A1 A B i, R WAL R S B i R s

O AR

X OB EOURE S MPROLTUR; Zn0 TR
HESES: 0472.3; 0482.31

1 7]

ZnO WA RHEA LS RO B RDE
PO Y BIERE , DN M AE 58 S S e 5550
BOLARE R AR E R BHAE L o7 W] 5 L IR 45
WA BA T Z R AR BT, A
R 2 M7k H & ZnO, WA = SR DL
ARSI b TN QUL &/ 11 A G 8
L B RO TR FAR B RS L S PR REZ BN
i)z e

il ZnO JHBEAR , AR R — R
HEW T LS8 ASCP MM PLD REEH &
TR R, AT LA 5 A LS 5 U AT
BEAL, DA R AN [R) 23 X5 45 1 ZnO 5 9
SR OGRS A R

X Compexpro205 % KrF #E7r Tt o (75
[E] Lambda Physik /%], 3% K fy 248 nm, fik i 5 &
420 ns, ik ohE# E AN S He, ki g 2 300
m)) AER G IR, AT IR O DTAR . kR
FAT AR R I, B U A R R, R RS A R
[ s TR, AR I 8 e 0 2 T e A e ) A=

o

Wris B 2009-11-25; 51T HEH: 20100124

PACS: 78.55. Et

PACC: 7855E XERFRIREG: A

S —8, e 115 HF KGOS
VELAEBRR I AR BB KT RS
PRSI 0 S0 22 PR | £ s YRR 75 ALb 38 10 min,
FBE KT, =2 N, (99.999% ) W1, #
MEH @ 6 cm (m2E Zn(99.999% ) # , 4t i 5 41
T 6 em, EAS RGN EMT 5 x 107 Pa,
LRSI BE 1% 4 R 300 °C, BL2s s N AR (4b B
99.999% ) & 1 [ € 2 Pa, PURRM A [E5E H 2 h,
AL B T EE R 50 mA, Gl A EAS N A
RS %N 30,50,70 scem,

% Bruker D8 Advance SS 18KW X 5tk fi
FHX(Cu ¥ Ko 28, K4 0. 154 178 nm, KN
0. 02 ) 43 Afr v 5 %) 45 & ¢ M 5 R T Surfeorder ET
4000M 7 3 1] 46 JE AL (it KA A 100, 217 2y
100 N, 4R EE N 20 wm/s ) I f e 252 5 R
FH Hitachi S-4700 74974 fL - I 7058 WL 5 v B 11
RETEH ;R He-Cd FOGAR (P4 325 nm, HA
KIMMON KOHACO 73 w] ) Vi & RO BUR O
D5 1998 DGR 5 >R L UV-2501PC B 52 Ah-] DL
3 GBI R P 2 S

3 BR5i%

BL 25 T AN [RS8 B R i ZnO

EEUE: HEKARPYHSE (60976036, 10604041) 5 J7 R4 [ RFBHF L4 (8151806001000009 ) 5 FEIN T 7 24 B BL 43 1R U1 H
(Y2005002) ; FEYIITIAHL341 (200604, 200706, ZYC200903250140A) 5 PEHITT R 1L X B4 F % ¥ 4x (B} B 2008012 )

HuiH

EEEr: WHEHL(1972 -) , B, oA B, FEEMNFREW
E-mail: pjcao@ szu. edu. cn, Tel: (0755)26557093

A A REA RIS

# o JAIREE R A ; E-mail; ymlu@ szu. edu. cn, Tel: (0755)26534562



240 K ot

¥ 31 %

1) XRD [ (£ 93 ZnO Y XRD K 5 E 1
P, W) o M H Al L, HAE 34, 4° 01
72.8° 4b th BLW AN W, B AT 4 0 X B ZnO Y
(0002) F1(0004 ) 74, [ IRSE R FH . 7E 30 ~
70 scem AR E LT, PIFIRTIE B A K1) ZnO
WY BA ¢ WS RN, a b ZHE
(0002 ) U 1 2 e 4 B F1 I TRT AR 43 51 >4 (0. 281,
214 807.3) . (0. 175, 1 720 483.5) . (0. 214,
539 893.7) A S it M 50 scem [, (0002) 1%
A f/ N 0 A SR AN R R T AL, R R
ONTRUOT AT 2 U T I T IR 48 5 R A
U T ATEARSERR 25 F T, S0 50 scem B
AR ZnO AT B0 I AR T i

i I
—A

B SRR EARRSEA R HIE Zn0 #ER5ER XRD [
Fig.1 XRD data of ZnO films prepared with different O,

flow rate grown on silicon substrate
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Fig.2 SEM images of ZnO thin films prepared with different

oxygen flow rates grown on silicon substrates. (a)30

scem; (b)50 scem; (¢)70 scem.
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Transmission spectra of ZnO films prepared with

different flow rate grown on quartz substrate
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Influence of Oxygen Flow Rate on the Morphology and the
Optical Properties of Thin ZnO Films Grown by Pulsed Laser Deposition

CAOQ Pei-jiang, LIN Chuan-qiang, ZENG Yu-xiang,

LIU Wen-jun, JIA Fang, ZHU De-liang, MA Xiao-cui, LU You-ming
(School of Material Science, Shenzhen University; Shenzhen Key Laboratory of Special Functional Materials, Shenzhen 518060, China)

Abstract; 7ZnO is an interesting wide-band-gap semiconductor material with a direct band gap of 3.37 eV at
room temperature and it makes more attention to the ultraviolet (UV) optoelectronic devices, such as UV
laser, optical waveguide, and exciton-related devices. Usually, an insufficient supply of oxygen in ZnO during
growth precludes various applications. In order to overcome these difficulties and obtain a strong ultraviolet
near band edge emission and a much weaker emission band correlated with deep-level defects, it is necessary
to prepare a high-quality thin ZnO film. In this paper, different oxygen flow rates (30, 50 and 70 sccm) are
introduced into the vacuum chamber and the influence of oxygen flow rate to the thin film quality is studied. It
can be seen that thin ZnO films with strong c-axis preferred orientation are grown on single crystal silicon
(111) and quartz (SiO,) substrates by pulsed laser deposition ( PLD) method. In the range of 30 ~70 sccm
for oxygen flow rate, thin ZnO film fabricated under the condition of O, flow rate of 50 sccm has higher optical
transmittance above 80% , higher O, content ~ 40.71% , higher growth rate ~252 nm, stronger ultraviolet

near band edge emission and a weaker emission band correlated with deep-level defects.
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