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Characterization of Yitrium Doped Zinc Oxide Thin Films Fabricated by
Spin—coating Method
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Abstract

Y doped zinc oxide (YZO) thin films were deposited on F doped SnO: (FTO) glass substrate by
sol-gel method using the spin-coating system. A homogeneous and stable solution was prepared by
dissolving acetate in the solution added diethanolamine as sol-gel stabilizer. YZO films were obtained
after preheated on the hot-plate for Sminute before each coating; the number of coating was 3 times.
After the coating of last step, annealing of YZO films performed at 450 C for 30 minute. In order to
confirming of a ultraviolet ray interruption and down-conversion effects, optical properties of YZO
films, transmission spectrum and fluorescent spectrum were used. Also, for understanding the obtained
results by experiment, the electronic state of YZO was calculated using the density functional theory.
The results obtained by experiment were compared with calculated structure. The detail of electronic
structure was obtained by the discrete variational Xa (DV-Xa) method, which is a sort of molecular
orbital full potential method. The density of state and energy levels of dopant element were shown and
_discussed in association with optical properties.
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Fig. 1. Electron state calculation model based
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Fig. 2. Transmission spectrum of YZO films
with DEA doping rate.
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Transmission spectrum of YZO films
with doping rate.
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Fig. 4. Absorption and fluorescent spectra of

YZO film measured by monochromator.
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Fig. 5. DV-Xa results of (a) ZnO, and (b) Y
doped ZnO.

23 4o o, o %%’4% FHez A A
)7t dojutAl Heol, A&t ARsA "
o] 9 =Rl wa sa = Aol che] A
% Aol e 74146} F 415 nmo 2 A4tE
of Age] 422 nm# A YAFE & + A
olgt Z& A AFAE ZnO7t AYH 99
}4& Fsted Aoy 499 ABeR IR
E A4 HA9Y A B ZAR AN B

g
=]
i

460

4. 4 =2

2 dreMe drHez Extoiyd FA o
2% Ao B 01?“% 7FXE ZnOE EAZE
ste] Y& EFste] whebg Az £ A9l A
Z7#% @ down-conversion &3& <13y 5l
T3 9 g3 B4 Hrksidd 54 #3244
o 360 nm ©]3}9 HFE 40 %olR AIAAF
o, 360 nm °}4e A& 100 % HA T3
NAEL FAstch. ®aboidel, < 295 nme
-?3}04 oF 422 nme| FHFoR ®FstA
FAE AR o8 AHAE ute
V-Xa¥ & o] &3l9 Yol =€ ZnO9 A
EH olgx oz AR A Y E&EE
971 Zn0e] W= el JeldE A& st
At olZRE, ZnOd Y& =IAPoEA EF
Hoz 33 eV o249 B JUAE A AF
o] 295 eV EZ9o AL AW FHAF o9

down—conversmg 4L olEHozr MHARE

}.S
=

AE
s
%‘}
2,
A&

s rq "

-.~1005~—k-

mlm

@gaog AgH Ax L ol&HA AFRE
g o g2 YZO drgto] el $A R 9] window Tl A
A9 At = down-conversing A& ZA

44 7bsAe F29 M9 gAATH

3 23
[1] wreda), @94, BT, $84, Zn0s 3P
2A &8 A71AAA S, 174, 5%, p. 3, 2004

H. Adachi, M. Tsukada, and C. Satoko,
“Discrete variational Xa cluster calculations. I
application to metal clusters”, J. Phys. Soc.
Jpn., Vol. 45, p. 875, 1978.

(2]

[3] o8¢, 2T, #AH, A5, =3F, ‘AR
AAE A AAGHAY, FHY, p. 2, 2005

4] AE3, °15¢, 44, ‘4213 dFdA
oA && FAL $13% Quantum dot AEZA
AgZt E¥E Zn09 w33 B4 A7, A/AE
A 588 =X, 174, 935, p. 988, 2004.

Ol oldA, £AA, FRI, BEF, “Yo
=3g Zn0d AAAEH AN, FFH7IHAA
85733 2005?'5]'74]‘3%131133]%%%1, p. 172, 2005.

(5]



