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Effect of Variation of Substrate Temperature and Oxygen Gas Flow
of the ZnO Thin Films Deposited on Sapphire
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Abstract

ZnO thin films on (001) Al:Os substrates have been deposited by pulsed laser deposition(PLD)
technique using an Nd'YAG laser with a wavelength of 266 mm. The influence of the deposition
parameters, such as oxygen gas flow, substrate temperature and laser energy density variation on the
properties of the grown film, was studied. The experiments were performed for substrate temperatures
in the range of 300~450 C and oxygen gas flow rate of 100~900 sccm. We investigated the structural
and optical properties of ZnQO thin films using X-ray diffraction(XRD) and photoluminescence(PL).

Key Words : Pulsed laser deposition(PLD), XRD, PL

1. M2 of 1Be AgaAD zn0E SRAAS] F2E
e e AT = - z%x} Aol HTehn 2 {
Zn0e T-VIF n¥ MEAZ GaNst 22 54 AA e FZEEZ JFAE= Alglolo] s Hge] =z s
AA &) E(Wurzite) 24 FZ(a= 32495 A, c= St s AAE T ATHTL Zn0 HHEhe w5 A
52069 Al HgolA oA o] wiE 337 st oz = FA fHola =z g3 =y =
eVol‘:}[I] 1‘2]:11 ZnO< %LEHO'I:]‘O/] 0:17121' QQQI *_Iy MBE Sol—gel _%_;3}_ RF D]-_j_Lﬂ__ _/_‘:.\—i‘]Eiao
A 60 meVE 7]—1137_, 2243 Ko & 5318 o wo] g}t o) g—)é ol Z=Hwe I
A2l ZnO ¥t obd EWAAFA, FEFE, 2 = oAy} Y @ T 19654 ALo=
AsdE A, R BeleE, dolA Bele= Lo ooy ovy wa wen FaUEe %
% Hol-tﬂﬂ' %%—lﬂ‘?’]% 7]';(]—?— 9)12-131 0:13'1 E—O]:Oﬂ % %%%EQ}’ Hlﬂz_-]‘ lr‘i% ,\ ‘\Eot}‘oﬂ}ﬁ gzel_’]
A 2 g8 Asgol AldHe 2ANHEL Z0Y 240 Avam ge ddAE 4860 ol
SaDDhiregl' GaAs -1‘3]—1— Si ‘0:3] 7]?’_}' ‘?’]0“ Ei} o %Z],'—’—‘T—E% 7]_;(];,_ 9}]\1:}, JE]_TL J_EIX‘_,] BH
3]'"5‘ 73‘?"7]' o=k 7510]1:]'[4] GaAs '?"]oﬂ %Z}@f -801:*6‘ @j}.g]l_f;g*goﬂ ‘(I?FE]sJ_' 11},‘1]'_ _76__—_}_ﬂ ﬂt.']olu:i 6=
ZnQ 11}-‘1}-,] 75:'?“0“\'2" %%%ﬂ]$7}‘ é} DL %‘7‘—9- %]_5\_9] a_vg T’E‘ZﬂE 3}175_5 _/[\_ 3}% Zig HIl
22, dARge woke gel AHTEL AT oy
2 FH polofEs TR, Zn0% tE A3 B ATAe 2s Aol FRyen Jue
2 =& E ZnO 7 ]'“% 0731]'0]'7] Al Abstol et B4 st o Latd)
1. olststm &7 35
(ITAl 7 BHE 253) )
a. Corresponding Author : kjhong2002@empal.com 2. Al &
MR 2005, 1. 4
1%} ALAF £ 200 3 8 2 Aol A AEE ZnO urute] FAubEe A
AALZIZ : 2005. 5. 25 A Al Zpg e 2 HolH FAUS AL

652



Fetglth 2 ddd Ahgd Aue) 27 AFEe
SAHEZE G 107 TombA BE F 9o
H, NdeRE 2Asr] fldted AIIILsEHE
AHg St Z1REEE A =

al

B

ottt HolHdom
E Z'e NdYAG #HolA 9
Z3Q= 266 ) A& AFE3lY) ElAle]l 2Als)
Ao 2 24 A% gHleze AE 1 inch
w5 9999 %9 ZnO EMAE AMEEIL, JEe
2505 on x 05 em Z719] (001) Albstolo} 713
& AHEEeh B4 vBne AdEe 4 emoln
FAFA #Holx Havl dLHoz g A
& Aol 24 HEE 37 95ty g g E
st welAd AEE 02 Jor o) vt =3}
Aol Alztolo] FlHE ol ED wete oz 10
5% ®f7158E AAsy] A& 2gd e
g T dAvta2 2z AAT e 22 3 A
ol 7F-EE5 300 CTeola 500 T7h=A w3
A AEE 39 HA9 FHEDEZ AL
(o}

7 A T zazg-a}ca: DT
o A% A 948 200 okl 2 s

%
X-Ray Diffractometer (XRD)Z #A3}3x
Fetx B2 Photolummescence(PL) 7 %3}3?\‘4.

3. 4d &y ¢ 3
a8 19 XRD A#EZNA Hi= ul9 o)
400 CollA (001) Aldtole]l 71@Yel Z2A2
ZnO 222 7nO (101), Zn (100), ALOs (004) ™
gk WlakA S zh= hexagonal wurtzite 2 E U
At
e

it

B ot ol 28 204 Helx= SEM
oz FusiA & 4 v 3] A4aZHH ¢
A7V 9l (101) ZnO A =E (002) ZnO 3132 24
AN LEtst o, ol AAE date] e M
HE AT S-S FATE0] MRS E 400
T okl M AT ZnO WM E 7k A
AbOs; (004) #1728 23 4+ dsdH, ol 400
TollA 4427 ZnO o] v H."E}?’ﬂ 1) 3l
Al Hg 2ste A4S o o)

el oigk Fake thez o] gord 4= gl
ot ClEe R Sk %
A7 stetdEsd Agsivle 2.3 oy 3
dofgzle] dHg AFsid, wEdd FyEE
ZnO wuke]l AL a2ox zAw7} #@ uH

653

RAZNAAAN B3 =8 A8y A7E, 20054 7Y

Ak £ Aol A8 Zn0 ¥me Zn0%t A}

sho] o)

71l

713l e] Aol o] wiio] whbdkz)
Aol dge z2Ed=g ofr)stel o5

=3
Hd ZnO wtehE AN gldled, HAs

Z1HEEE 400 T2 AgFT) o) 7B 400
C ol F7F Al A% Zn0 et AL 4t
2ok At ofele okl bttt weq
o] 693 Kl ofsde] o] @olx|A Hlpa Fhad
e w27 11]

Intensity (a.u.)

= 2
F= 0.? Jlem AlLO, (006)
sapphire substrate 2

Zn (100)

Zn0 (101)

Lal by

T T T
35 40 - 45

2Theta (degree)

Z]F2 5 400 Coll A Abgtolo] 71 9o
Z 2% 7nO whete] XRD 23

. XRD spectra obtained from ZnO films

deposited on sapphire substrate at the

substrate temperature of 400 C.

NJEE 400 TAA Abstolo] 719 9ol
Z39 Zn0 ¥ehe) SEM AH,

. SEM image of ZnO thin film deposited

on sapphire substrate at the substrate
temperature of 400 C.



J. of KIEEME(in Korean), Vol. 18, No. 7, July 2005.

KN
S
S
@]
2
R
)
ol
=

a9 3 2A" Vg
Aba Th2-gFe] W gl

Hule] Ak W ZnO HJ”#
TEA §54& HJFE XRD ~HEf |t R
ZnO WEE A Thago] b weh da

wm

€ YelllE ZnO (101) =7} Z48Hy
(100 Zn (101) 3T v Z7lsdd.
7he=#o]l 500 sccm HYS wl, 0.7305 deg),,]
A F e} e b= (002) ZnO J—]EL7} BACRE )
2 7F2% 700 scemoll A 3 E gpube) A
Z o} e 0.774(deg )& ”PUV,] ARA 7
Bhgteh 92 Aba Thagel A FdE 7
AL Aa hxgo] Z=74g uwek AR A
oA W] B Atariield Y=
Azte] F& Frkel vl YA (particulate)
uhak o] 4b 71¢l8tn], =e
7?*&011*1 AR4 Zae A 42 o)
of og 7 Ael ol AbA Eazuje] Wl

A

%n:
JEQ*’
2o B rﬂaonE“‘rf‘

oL
]
o

1

N

|

nog»m»noiz_\:ﬂrlriwz ot do o

EL
2

i

o] ;Ho 7zZn0O Hlnl—oﬂ/q o]
A 3(375-385 nm) =k = A3
5 nm)S’_i v 5o
A 9 Zﬂﬁt&‘)ﬂ SE

1

}-:);]!—r]_ * ].A_l'] H

s k)
o bl =0
3 gooldion Q19 AAFORTE U4

o
|
o1
o0

A

Intensity(a.u.)

s> C 000 0o o o
W con s 6 S (AR

2Theta(degree)

a2
iy

LA

5 400 TollA Atgholof 713t §lef
ZnO vtehe] AbA s upE
XRD Az}

XRD
oxygen gas flow the ZnO thin films
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Fig. 4. PL spectra as a function of the oxygen
gas flow of the ZnO thin films

deposited on sapphire substrate at the
substrate temperature of 400 C.
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