Journal of the Korean Vacuum Society
Vol. 6, No. 2, May 1997, pp. 114~121

HAYHOIMEE 0 2fgt FHMTN AbSiy Higf
SHS - UME - OlTY

w o ska Bt
(199613 109 42} %)

The transparent and conducting tin oxide thin films by
the pulse laser deposition

C. Yoon, S.-J. Park and K.-W. Lee

Department of Chemistry, Myongji University, Yongin, Kyonggi-do 449-728, Korea
(Received October 4, 1996)

8 Y- FHUEY ABFY wete) Bralo 43 Ao slstel sholal gl vjmyel ATk WF,
0., % S(CHy, 25171904 NE-YAG 2ol 4 40| 128 Sn0, LS §Alefe] 2S04 7|2habef hore, 2
HA1713, S8 9 230, 420, L 616CAA 7h2k 2417 B 3715l N A2k ute] Be] UV-
VISNIR 3445k X-4) 8 2jol 2|sto] ZAbe 31, 1718 Adlo] HAM oz el oho) Srlsh 8 Ay
Kol ofste] 4Tk Sa(CHol ZAE 1) Sn0; 4450l Aol 27} 48 Ho] AU} ol
elolq gl Ho HAE vlol 2 Febxob} HER AR Rohol FAW AL B A bach

Abstract - The transparent conducting thin films of tin oxides were prepared on pyrex glass substrates
by the pulse laser deposition. In the atmospheres of vacuum, O,, and Sn(CH;), a polycrystalline SnO, tar-
get was ablated by Nd-YAG laser beam to deposit thin films on the substrates at room temperature, and
as-deposited films were subsequently heat-treated in the air for 2 h at 230, 420 and 610°C, respectively.
The characteristics of the thin films were examined by UV-VIS-NIR spectrometry and X-ray dif-
fractometry, and the electrical properties were measured by four-point probe method along with film
thickness monitored by the stylus method. It was observed that in the presence of Sn(CH;), SnO.
phases were grown even at room temperature. This suggests that the microplasma produced during the
laser ablation plays an important role in the dissociation of precursor molecules.
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Table 1. Characteristics of Q-switched Nd-YAG laser
for preparing tin oxide thin films.

Repetition rate 10 Hz

Energy 5~80mJ at 1064 nm
Pulse power density 5% 10°~1x 10" W/em®
Pulse width 7~9ns

Line width 1.0 cm’
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Fig. 1. Transmittance versus wavelength curves for tin
oxide thin films as-deposited and heat-treated in the air
for 2 h. The films were deposited by focusing laser beam
onto SnO, target in vacuum.
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Fig. 2. Transmittance versus wavelength curves for tin
oxide thin films as-deposited and heat-treated in the air
for 2h. The films were depmlted by focusing laser
beam onto SnO,; target in 1x 10” torr Q..
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Fig. 3. Transmittance versus wavelength curves for tin

oxide thin films as-deposited and heat-treated in the air

for 2 h. The films were deposnted by focusing laser beam
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Fig. 4. XRD spectra of as-deposited tin oxide thin films.
The films were deposited by focusing laser beam onto
SnO, target in different conditions above.
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