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Fig. 3-AEM photographs of ZnO thin films on
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gen at various substrate temperatures

(A) 500°C; (B) 400°C; (C) 300°C

0 2.00

FEHARM T B RBA A TRE, SAKIERE R 400°C B (B 3(B)), Bk RFA5/N, 4
AARAG5], FRMEAS B N4, 244415 B2 n %] 500°C B (& 3(A)), HEEA R I X5
R4, BB T — B AR 1 0 X8k FATIA N 33X 86 X I AT BB A 7B A 04 B8 k2. Shanl!s)
EHRiE T H PLD JrkA: & ZnO Wi REAER IR B4 400°C B RS i /DB BOR R, X 5 3AT
TR B N AFM R AT IS X WSS 7E PLD A K ZnO WEM L5, ¥4
BB EE K ZnO 7E Si K B EARA KB, FERIGIREE S 300°C BHIEH BB, XS4 E iR
BEF R #] 500°C B, T 1 = 48 A % 5 6 1 T IB R ZnO @950 RL, BRI 3(A) Hr g UM IX
.
3.3 LB ABRBHLRESN

Bl 4 ZFETCANREE P, ARAIKERE FAKW Zo0 HEMHIE T PL %, LB RA

1.00 3.00 g m



1008 76 ML At B 2 ) 21 &

PR 325nm ) He-Cd OGN BRI, W 4 ol LR, FAMEIEIE (380nm) Al 4% )6 U4
(510nm) Z#f IG I BE AR IRAR K. 56T ZnO M55 R6IE, AAMT—BAB B4 i i & 5T,

W5 b JEE U BE M 300°C 34 I 500°C, BBy R BERG I, 2438 B = T 500°C W, SAMASGIE R 3R
BB S5, AR AT IRR B 500°C T A IR R A RO Y S AR A T HL, #E 500°C R AE
Kt ZnO WA 58 S0 60 (¥ 24 1 FE AU 132meV, [ Fanl®l 8 (9 76 7 B4 IR BERI 11Pa
UK T A KA Zo0 WA EBOREAE RE A — il B0 Zn0 iy 50K I 5 ik
JREA R, BATWERIEHT X —x. B
NAER R N 500°C WAy XRD & A iy

(002) WAy 4 B LA, BEUI T AMELE F 600°C

) T B L A B 1 o AR B 3 .
2 500°C
>

600°C =
"/p\\“ 2 400°C
3 —/\ 2
s . c
E. 500°C —
2 /\ X a 300°C
E s 400°C
g8 300°C
T M 1 v T v T T T y T
350 400 450 500 550 800 360 400 440 480 520 560
Wavelength/nm Wavelength/nm

4 AETARRR, RFERFIREIE PO S g o 0 gsf sy, IR BRI B FBL Si(111)
AR PLD Ikt ) Zn0 MR T at e g PLD I A 0 200 MBS IR T (18K)
BURIEH, L Te-Cd WO HIABR I, A A K O

Fig. 4 Room temperature PL spectra of Zn0O Fig. 5 Low temperature (18K) photoluminescence
(PL) spectra of ZnO film on Si(111) without ambient

oxygen prepared by PLD technique at various tem-

thin films on Si(111) without ambient oxygen
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temperatures using He-Cd laser as light source peratures using synchrotron radiation as light source
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Influence of Substrate Temperature on the Structure and Optical

Properties of ZnO Thin Films Grown by Pulsed Laser Deposition
SUN Bai, ZOU Chong-Wen, LIU Zhong-Liang, XU Peng-Shou, ZHANG Guo-Bin

(National Synchrotron Radiation Laboratory, University of Science and Technology of China, Hefei 230029,
China)

Abstract: Highly c-axisoriented ZnO thin films were fabricated on Si(111) substrates at different
substrate temperatures by pulsed laser deposition .X-ray diffraction and atom force microscope
were employed to characterize the structure and surface morphology of the deposited ZnO films.
The optical properties-of the ZnO thin films were investigated by photoluminescence with He-Cd
laser and synchrotron radiation as light source. The ZnO thin films grown at 500°C show good
crystallinity and intense UV emission. We also observed the violet emission centering about 430nm
of ZnO films excited by synchrotron radiation at 18K. The violet luminescence is ascribed to the
defects related to the interface traps existing at the grain boundaries, which probably originate

from interstitial zinc(Zn;).

Key words zinc oxide; pulsed laser deposition; photoluminescence; synchrotron radiation



