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Abstract — SnO, films were prepared at room temperature under a (CHs),Sn-H,-O, atmosphere in order to obtain
transparent conductive polymer by using ECR-MOCV D (Electron Cyclotron resonance -Metal Organic Chemical Vapor
Deposition) system. The electrical properties of the films were investigated as function of process parameters such as
deposition time, microwave power, magnetic current power, magnet/showering/substrate distance and working pressure.
An increase in microwave power and magnetic current power brought on SnO, film formation with low electric resis-
tivity. On the other hand, the effects of process parameters described above on optical properties were insignificant in the
range of our experimental scope. The transmittance and reflectance of the films prepared by the ECR-MOCVD exhib-
ited their average vaues of 93-98% a wave length range of 380-780 nm and 0.1-0.5%, respectively. The grain size of
the SnO, films that are also insensitive with the process parameters were in the range of 20-50 nm. On the basis of
experimental data obtained in the present study, electrical resistivity of 7.5x107% ochm-cm, transmittance of 93%, and
reflectance of 0.2% can be taken as optimum values.
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gl HEgEE o] €31 CdO(cadium oxide), 10(indium oxide),
TO(tin oxide), ATO(antimony-doped tin), FTO(fluorine-doped tin oxide),
ITO(tin-doped indium oxide), ZnO(zinc oxide) 5] AR5 37 9l O
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Fig. 1. Schematic diagram of ECR-MOCVD system.
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Table 1. Experimental conditions for deposition of SnO, films on
PET substrate prepared by ECR-MOCVD

ECR-CVD processing conditions

Substrate PET

Base pressure 1x10™ Torr
Work pressure 10-30 mTorr
Bubbler pressure 200 Torr
Deposition temperature Room temperature
Bubbler temperature -14°C

TMT gasflow rate 0.25 sccm
Ar gasflow rate 3scem

O, gasflow rate 20 sccm

H, gasflow rate 10scem
Microwave power 800-1,600 W
Magnetic current 140-170 A
Deposition time 3-20 min

B4 AR, A% 24 Tale 10 YeIlTh W-5719]
base pressure AFEjolM T HAFE 71AE 9181 microwavest
magnetic currents: 21718k ECR layer7| FA =W RRA A71E
10% m|vke 2 =@t 3 Azl AlZF o] A8 Togsioir.
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Fig. 2. SEM images surface and cross-sectional SnO, film prepared
by ECR-MOCVD. (a) Surface morphology of SnO, film (b)
Cross-section of SnO, film (H,/O,/TMT mole ratio 1/2/0.025,
carrier gas Ar 3sccm, magnetic current power 160A, micro-
wave power 1,600W, magnet/showering/substrate distance
8/10 cm, working pressure 20 mtorr, deposition time 5 min).
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Fig. 3. The effects of process parameters described thickness and
transmittance for deposition of SnO, films on PET substrate
prepared by ECR-MOCVD (H,/O,/TMT mole ratio 1/2/0.025,
carrier gas Ar 3 sccm, deposition time 3-20 min, substrate dis-
tance 8-10 cm, magnetic current 140-170 A, microwave power
800-1,600 W, working pressure 10-30 mtorr).
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Fig. 4. Transmittance and reflectance of SnO, films prepared on PET
by ECR-MOCVD. (a) Transmittance (%) (b) Reflectance (%)
(H/O,/TMT moleratio 1/2/0.025, carrier gas Ar 3 sccm, mag-
netic current power 160 A, microwave power 1,600 W, mag-
net/showering/substrate distance 8/10cm, working pressure
20 mtorr, deposition time 5 min).
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Fig. 5. Surface resistance (ohm/sq.) profile of SnO, film with 10x10
size. (H,/O,/TMT mole ratio 1/2/0.025, carrier gas Ar 3 sccm,
magnetic current power 160 A, microwave power 1,600 W,
magnet/showering/substrate distance 8/10 cm, working pres-
sure 20 mtorr, deposition time 5 min).
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Fig. 6. Effect of deposition time on transmittance and resistivity. (H/
O/TMT mole ratio 1/2/0.025, carrier gas Ar 3sccm, magnetic
current power 160 A, microwave power 1,600 W, magnet/show-
ering/substrate distance 8/10 cm, working pressure 20 mtorr).
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Fig. 7. Effect of microwave power on transmittance and resistivity.
(H,/O,/TMT moleratio 1/2/0.025, carrier gas Ar 3 sccm, mag-
netic current power 160 A, magnet/showering/substrate distance
8/10 cm, working pressure 20 mtorr, deposition time 5 min).
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