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ABSTRACT

A homogeneous and stable ZnO sol was prepared by dissolving the zinc acetate dihydrate(Zn(CH3;COO),*2H,0) in solution of
isopropanol((CHs),  CHOH) and monoethanolamine(MEA:H,NCH,CH,0H). ZnO thin films were prepared by sol-gel spin-coating
method and investigated for c-axis preferred orientation and physical properties with preheating temperature. The c-axis growth had
a difference as increaing preheating temperature. ZnO thin film preheated at 275°C and post-heated at 650°C was highly oriented along
the (002) plane. Afier preheating at 200~300°C and post-heating at 650°C, the transmittance of ZnO thin films by UV-vis.
measurement was over 85% in visible range and exhibited absorption edges at about 370 nm. The optical band gap energy was
obtained about 3.22 eV. The photoluminescence emission characteristics of ZnO thin film preheated at 275°C and post-heated at 650°C
was found to orange emission(620 nm, 2.0 eV) by PL measurement, which revealed the possibility for application of inorganic
photoluminescence device.

Key words : Zinc oxide, Sol-gel process, Thin films, Photoluminescence

.M B VI £ 33HE wEAolth JEHCE Zn0E ¢=521A,
a=3.25 A2 wurtzite 2 F2DE o]F 3 9on Ak o
ZnO% 33eVe] 23 ol¥ wide band gaps Z&= II- 29°] hexagonal siteo] 9|A|BI o}d o]20] tetrahedral

interstitial site®] $1X|3}. &= WFO R grAA o] Hol
f - - Ue 2 ge wige) wiAae 2k B SAW filter 5
Corresponding author : Young-Sung Kim

E-mail : youngsk@skku.ac.kr o] YHAMEZ AMEHI T 8t3, 7F2AIA, varistor, FA]
Tel : +82-31-299-6702 Fax : +82-31-290-5644 A7}, gEFARY 2o g8o] 7FHE Aot

-136—



g 2% Wsl] we Sol-Gel ol <Jsll AlZkE ZnO Brete] E24 §4 A7 137

E ApoA = zinc acetate dihydrate-isopropanol-mono-
ethanolamine(MEA) 4o 23 F217]F ¢ sol-gel
2AFYHOF Zn0 Whe FAsien, SHEA S
oAE =& Aojsle] ZA wigAd S A3t Sol-gel
Hof] 23] AzE ZnO = A7E HY 1sopropanol~\4-
o]l B ZEde 72t BEFE SWE AMEEEs o
alake] A o|gho] FE3] FouA] erob wpehy 7
e AEo] &dstA] Rt Ao Aet= A
g velliv, A3l wheke] A4 wigd Aloivt

P AL 9n) ge dFelM AR sold]
%3}, 2-methoxyethanol-MEA®} isopropanol+diethanolamine
(DEAYY] Z#E W, Azte] 249 (002) B & e
2o AR wigAol Heluz, 2] Apolle c-Sell o
gt AA wjgkAdo] 7HAEte] thAA S e Bt &
& AARuiE S Alojstr] sl FEA W B2 A
FAFEC] 700°C o] FeolrMe] AA wigAdo| o
8 By How dddd dd A7ddes A Bis
A &3 AT

metA] B dAFoM e B F=3 S 2= isopropanol
S ARgEte] (002) "ol 9% AR @Y FHs)
3L, (100), (101) Wl ©|@ AFHe) 4Fg H23 &)
A 22 DA A Lxg Ao s sk, U
04 F oln) SAY £Ee) T FEH FH 9
s ebAE ARRast doluhz 200°C FE 25°C 7HH0.
2 300°C7IA 2 3t ExElE SFAA, g 2k wE
% A% A% dopngith. o) APl et HHE Zn0
wtute] thdk XRD, SEM, XPS spectrum 52 Z3Z5E

= ]
TEAHY B4E

e

rlo

ZFA}3}3L UV-vis., photoluminescence
emission 2] Aol|A FH 5JS ZAMSIATH

2, Mgy

ZUE2A 2 zinc acetate dihydrate(Zn(CH;COO), * 2H,0)
AFg-8ked isopropanol((CH3),CHOH)oll &8l 8-t} o]
o} isopropanoldl] W3t &E7F Wi HorE=E o7
monoethanolamine(MEA:H,NCH,CH,0H)Z % 7}3} %t}
HA Ao A isopropanol+MEA £ zinc acetate
dihydrateE -&-313l=Hl, o4 zinc acetate?} MEA®] & H]
£ 1022 3} Zine acetate®] FE+E 0.7 mollZE 3}
Fow, FASI FHI NG A7) Y] 50°CollA oF
1N ZHEeE wnkehs S3AIZ T 8] &7t 2§ A
2olA 1A1ZE B9t AojFH bt AlZth ubeke] dA
g £x2 2R A8 SAREHNA SEE 10°C
minl 2 550°C7HA] TG/DTA 4 st o8 &2=&
7‘3‘6‘} 3t} Corning 7059 {r2]7]2ol], €942 24A|7F aging
., 3000 rpmoiA] 20% F<F Z2WIAE T F 200, 225,
250, 275, 300°ColA] Z}2} 1025t &S skt o] F

Ot

l Zn0O sol |

| Spin coating [

3000 rpm, 20 sec Repeat 5 times

l Preheating in air at 200 ~ 300°C for 10 min ]

A

1 Post-heating in air at 650C for 1 h J

Zn0 thin films

Fig. 1. Flow chart for the preparation of ZnO thin films by sol-
gel method.
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Fig. 2. TG-DTA curves of the 0.7 mol// ZnO sol.
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Fig. 3. The XRD patterns of ZnO preheated at 200~300°C.
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Fig. 4. SEM photographs for the surface of the ZnO films preheated at 200~300°C. All films were post-heated at 650°C.
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Fig. 5. The change in grain size for ZnO thin films preheated at
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Fig. 6. XPS spectra of ZnO films preheated at (a) 200°C, (b)
225°C, (c) 250°C, (d) 275°C, and (¢) 300°C.
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Table 1. The Optical Bandgap Energy and Refractive Indices of
the ZnO Films with Preheating Temperature

Preheating
temperature (°C)
Optical bandgap

energy (eV)
Refractive index 1782 1.760 1.756 1.752 1.750
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