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Correlation Between Deposition Parameters and Photoluminescence of
ZnO Semiconducting Thin Films by Pulsed Laser Deposition
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Abstract

ZnO thin films for light emission device have been deposited on sapphire and silicon substrates by
pulsed laser deposition technique(PLD). A Nd:'YAG laser was used with the wavelength of 355 nm. In

order to investigate the emission properties of ZnO thin films,

PL measurements with an Ar ion laser

as a light source using an excitation wavelength of 351 nm and a power of 100 mW are used. All

spectra were taken at room temperature by using a grating spectrometer and a photomultiplier detector.
ZnQ exhibited PL bands centered around 390, 510 and 640 nm, labeled near ultra-violet(UV), green and

orange bands. Structural properties of ZnO thin films are analized with X-ray diffraction{XRD).

Key Words : ZnO, Pulsed Laser Deposition(PLD), Photolominescence(PL), X-ray diffraction(XRD)

.M E
Zn0E O-VIZ wzdz SuAdd 310 E
(Wurzite) 2ATZE 2 B4E @3 &242 A
S5 GaNg Mz FxE 2t 4Iz 9 2
Agoz Fysldd Be AT oFolAn Yt
(1. ZnO @& FAse WHoeEs JTEFE,
31e %7153, MBE, RF U EE ~¥HY, -
Helx FHEFe] o]l 34517 £ ATl
Ae e deld FAEE Astel mO weg
FASgon, Ba daA AR 2o 3HLE
w o At H 7] 2}g st
(e ANET AEF AN,
Fax @ 02-364-9770
E-mail @ sylee@yonsel.ackr )
st AAAT R NS FHE
20004 129 159 A7, 20019 29 59 134 LgE

2001 29 239 2% AArg R

246

fo
S
[kl
[
o
ofN

O oE
N
S
2

o
N
2

lo
iE 5 5

O

>
o oo

lo,
=
fo -
2orle 22 oh R odp B

of -

2L
o
L

r)f w2 o

o
ind

o 30
o
2

10k
R TS
Zoon Lo ol rfe
S o

ACHE

AR A o)
B doln 33

U= ZnO e



o AH4% PLD A29& BHRBIES Agste] 107
Torr 747 %7] A&& WE F gon, 7|REHE
o83t} ZlE e AHE =HE F YUk
Z|REEE A7) HA5te] AYIILEIEE ALES
of 7% 2EE Attt dolxdegt

Q-switched NA:'YAG 355 nm #o]#| & A}&3tgich
71Be2w 1 em X 1 cm 2Z7]2 (001) Absto]o]st
(100) p¥ Si 7]1%& Argstgich dgtd =28 99
ElZlo 25 AE 1 inch €% 99999 %2 ZnO ElA

= AHEERATE BaEekel el Bas dLHo
Z gl AL "W RAHZE &7 st g
A EHE 27 28 RE ARsget 2gwe
By ZlU2Ee ALES) 7iHY Z2F9 £ 94
g £ERZ J1% 225 200TCA 700T7=] 53kl
#Hom, AaRge BT 1.0x10° Torrel A
500 mTorr®2 ¥WHAA H4¥S 3t F dxjg] &
#E A7) A6 SAE dHe in-situ® kA
TA7IF Bl A 400TelA 700C e 7|Hemz &
A E FYstgrt wiute] FEE4 BAS 93
Al Ar ion laser® AM23% PL3 X-ray diffraction

Z=9

o=

b gF

(XRD) AM&-ste] 297

F9Y 543 5

>

o wWahe we

al
ES

3.1 XM
Studeninkin$- ¢
214390 nm), =
= Aol #EAHTH10]. Vanheusden?
AT 4+
A TH10].

AA

oln] ZnO ®retol
| FFA640 nm)E
SRS

o

2

=

A

r

o
o

A 33

-0
B A

L)

ID}{H

s
hul
o

BN A 1 -3
of

c
<

3R
I

s
o

=

DR
" o
o4

o
>

A

[0

L

1 3} of

il

ot
Lo

ANuesda 7
Hoole FEa
A2 7l

= =

o €]

o
g3
o

)
o

H
£
N

©
dT oo HLopfr

U
o
[ |
@]

b o 32

flo i e
)

UV #=7} Ve,

AN AAA RS =84 Vol. 14, No. 3, March 2001,

Sl A ny 3@ w4 dge] BaHEY o
= A FF 39 4 APl 9% AcltHel rlw
o) £Esb 40T ol HEA AaFFo] FAE 7
NG deoz, e ex} FeY O
27 derde R ¢ F AT UV @3 40T

o] 7]ge%9} 350 mTorrd AH2Egte)A 71 =
A verte A ¢ Al
1 4x10" 4 (a) 200°C
(b) —e— 400°C
12x10° (€)==~ 500°C
o~ 10x10° N (d)- o 600°C
3 ; (@) —e—700°C
§ 8 0x10°
@
S 60x10°
< |
40%10°
2 0x10° )
00 s = y .
3s0 400 450 500 550 600 650 700
Wavelength
a8 1. AbAS 350 mTorr, 71FEE (a) 200T, (b)

4007C, (c) 500T, (d) 600°C, (e) 7007C el A
(001) Apzteie] 7]t el F2A1Zl ZnO 8
el PL 54,

Fig. 1. The PL spectra of ZnO thin films deposi-
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FWHM of XRD spectra of the ZnO
thin films deposited at the substrate
temperature of (a) 200C, (b) 400C, (c)
500C, (d) 600C and (e) 700T.
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Fig. 3. XRD spectra of ZnO thin films (a)
deposited at the substrate temperature
of 400C and (b) annealed.
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