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Effects of Post—-Annealing Treatment of ZnO Thin Films by Pulsed Laser

& @A -F= X
(Jae-Hong Kim - Cheon Lee)

Abstract - ZnO thin films on (001) sapphire substrates have been deposited by pulsed laser deposition(PLD) technique
using an Nd'YAG laser with a wavelength of 266nm. Before post-annealing treatment in the oxygen ambient, the
experiment of the deposition of ZnO thin films has been performed for substrate temperatures in the range of 300~450 C
and oxygen gas flow rate of 100~700 sccm. In order to investigate the effect of post-annealing treatment of ZnO thin
films, films have been annealed at various temperatures after deposition. After post-annealing treatment in the oxygen
ambient, the structural properties of ZnO thin films were characterized by X-ray diffraction(XRD), scanning electron
microscopy(SEM) and the optical properties of the ZnO were characterized by photoluminescence(PL).

Key Words : Pulsed Laser Deposition(PLD), ZnO, post-annealing treatment

LA 2

ZnOE [O-VIZ nd 9IS AE GaNg 2o S9AA S =2
il-°]§.(Wu1’c21te) AR FZE(a= 32495 A, c= 52069 A)olH
ALAA odA ol thFF 337 evoldHl]. 2831 ZnOE
Bide o712 AR 60 meVE 7HR 3, 2248 K9
L =48 A2l ZnO wute 4A EWAFA, 3
=52 7t2dE A4, 43 oo s, #Hojx toles §
g $8HAE AR den A8 Eoleld 1 §&
7bsAdel AdEHE AAelth3]. ZnOE sapphire®t GaAs
a8 Si 59 719 Hdd FERste A7t dubH o4l
GaAs H° 3% ZnO v2te -?—°ﬂ“ AR FAFI} 7
o2z gopz ougdgd wvtute] Aife] ojY5] A
2 79 dolotRZ= FxolW, ZnOg g HAGF(a=
54301 A)E 7HA AAE3IE Yehdoe). B =FqAE
ZnO drete Za3ly) g8 Alglelo] Zi#wg ALEEwd.
ZnOt $4AA 2 21 o AR AFateldz &
T 2 SLPAAY TRE MAE Atgele] ZH9 el
Zatet A3 @43 APz A7) ZnO FHE HA
ste WezE H2 dolx &, 38 7] 53, MBE,
sol-gel £, RF olavEE ~¥HY F9 wye] gth
olF T dHolA FAYE Hx Fu] Holyrr ¥y @ ¥
196596 Hgoz B3 HAUEL 25 & #HolA &

tomAAA, BEER {16k BRTER HLRE
E-mail : kjhong2002@empal.com
* IF & B K BRI 8IEE - Il
HZHY 0 20044 10 22H
ReFEGET 2005 1A 12H

PLDE ol 28 ZnO =t9te] FLX 2o & o7

ge we FRLES HEY ¥ AAEGN 29
Faol Asde, 4@ AUAE A8 A2 EE F
A£58 41 Aok aYn 2FAY NPy Seag
%elg e Fahgeln, 6% 949 Y PAE #29
& 9e Aoz Bast QeHIl

2 AFAE PLD 33¥e AHgsted Alsolo] 7@ 9|
o FHAZ ZnO wetel FUAY H4ol Bafd XRD,

Z22)
SEM 221 PLE E3t9 724, 283 54& n2sa

2.8 ¥
® AYlA ALY ZnO We) FPPe WA A7
o A% we g AolA FAUL ALsg & 2R

ALgd Ave z7] AFT=EE F
Torr7bA THE F Ued, 7|2z g
g7td3|HE At iR % 101'}93.‘4. Holx Yo
2 1064 m9 7]E3E ZE NAYAG #Holx9 4z
(A= 266mm) 4&& A8t ElAlol zAEA v 3
< 9% gHAe2ZE XNE 1inch £% 999 %2 ZnO €
1 A3t g 3, 71geZs 05 em x 05 em 2719 (001)
Alsitolof 7]5&8 Abgstgich. el ZigEe] Agle 4 o
ol:, FAF #olA Byt d&Hoz i H2E
Holl A HEE 317] At B G E Asdc @
o]z WEE 02 J/o ojdth FE Mol Algelo] rHe
Ol ER ot £o2 10% ‘?l 7188 AAsH7] 8
259 AHE ¢ F Fatc2z Az AZd 949 22
2 A zddA ZnO 9 £ ] AR LT E 400T, B9
7] 4t 7b2FE& 500 scem Tt B GFoME "2 @

z4a7] fste] A



REP &I 54C% 3 2005% 3R

ol F&AWe o F& xo| we vehve ZnOo WY
o Fz3, FHY EH4LS 4T F JIBEE 40T, 60
0T, 800C oA FdAeld wehES v, Zhztd i
o] XRD(A= 0.154056mm), SEM* PL& 3l 7z, 33
A B4 BAHAG. FEAE A7te BT 1A

A7
1719k8] At 2 9171stel 4 A Al shd o,
3.2% 2 AR

3.1 wete] JBEE Wit GE PN SA

3 19 XRD ~"HEHA B viel o] 400 TolA
(001) Atstolol 71 F A7) ZnO ¥HeHe ZnO (101),
Zn (100), A0z (004) vt st WEA & 2= hexagonal
wurtzite 72§ Jehz Ut 53 da2A9gH FAY 9

£ (101) ZnO #HA = (002) ZnO H I SH M epon,
ol 4%E To Be HAZEYPE AT QS E P
oH10). 7182 % 400 T ojstelA 43 & ZnO HTd A&
ZHAN A QA ALO; (004) J|2E FEE £ AT, °ol& 400
TAA 43AZ ZnO o] tt& wHed vy oL

| — |
F =02 Jem ALO, (006)
sapphire substrate z2
-
3 A
< Zn {100)
L2
>
> 4
]
c
0
2
E 4
1 Zno (101)
ﬁ L
- —
35 40 45
2Theta (degree)

Y 1. 7|82 E 400ToAM &8 ZnO gete|l XRDZE L.
Fig. 1. XRD spectra obtained from ZnO films deposited
at the substrate temperature of 400TC.
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Fig. 2. XRD spectra as a function of the oxygen gas
flow of the ZnO thin films deposited on sapphire
substrate at the substrate temperature of 400
T.
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Fig. 3. Contact angle as a function of the oxygen gas
flow of the ZnO thin film deposited on sapphire
substrate at 400 T.
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