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Abstract : SnOy films on the flexible substrate of PET film were prepared at ambient temperature under a
(CH3)4Sn(TMT: tetra-methyl tin)-H,-O, atmosphere in order to obtain transparent conductive polymer by using ECR-
MOCVD(Electro Cyclotron Resonance Metal Organic Chemical Vapor Deposition) system. The prepared SnOx thin
films show generally over 90% of optical transmittance at wavelength range of 380-780 nm and about 1< 10> ohm-
cm of electrical resistivity. In the present study, effects of O/TMT and Hy/TMT mole ratio on the properties of
SnOx films are investigated and the other process parameters such as microwave power, magnetic current power,
substrate distance and working pressure are fixed. Based on our experimental results, the SnOx film composition
ratio of Sn and O directly influences on the electrical and optical properties of the films prepared. The SnOy film
with low electric resistivity and high transmittance could be obtained by controlling the process parameters such as
O»/TMT and H,/TMT mole ratio, which play an important role to change the composition ratio between Sn and
O. An increase of Oy/TMT mole ratio brought on the increases O content in the SnOx film. On the other hand,
an increase of Ho/TMT mole ratio lead to decreases the oxygen content in the film. The optimized composition ratio
of oxygen : tin is determined as 2.4:1 at Oy/TMT of 80 and Hy/TMT of 40 mole ratio, respectively.
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Fig. 1. Schematic diagram of the ECR-CVD 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 1 X 10™ Torr
Work pressure 20 mTorr
Bubbler pressure 200 Torr

Deposition temperature Room temperature

Bubbler temperature -14°C
TMT gas flow rate 0.25 scem
Ar gas flow rate 3 sccm

0, gas flow rate 10~30 sccm
H, gas flow rate 0~30 scem
Microwave power 1600 W
Magnetic current 160 A
Deposition time 5 min
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Fig. 2. Transmittance and Resistivity as function of O/TMT mole
ratio (H/TMT mole ratio 40, carrier gas Ar 3 sccm, magnetic
current power 160A, microwave power 1600 W, magnet/showering/
substrate distance 8/10cm, working pressure 20 mtorr, deposition
time 5 min)
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Fig. 3. FE-SEM images as function of O,/TMT mole ratio. (a) 40 mole ratio (b) 60 mole ratio (c) 80 mole ratio (d) 100 mole ratio (¢) 120 mole
ratio (Hy/TMT mole ratio 40, carrier gas Ar 3scem, magnetic current power 160A, microwave power 1600 W, magnet/showering/substrate
distance 8/10 cm, working pressure 20 mtorr, deposition time 5 min)
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Table 3. AFM data as function of H2/TMT mole ratio (O,/TMT
mole ratio 80, carrier gas Ar 3sccm, magnetic current power 160A,
microwave power 1600W, magnet/showering/substrate distance 8/
10cm, working pressure 20mtorr, deposition time Smin)

TMT/Hydrogen mole ratio Rms. roughness (A) Ave. roughness (A )

0 mole ratio 12.5 9.65
20 mole ratio 13.0 9.74
40 mole ratio 13.3 10.4
80 mole ratio 13.1 10.3
100 mole ratio 13.6 10.5
120 mole ratio 14.4 10.7
140 mole ratio 159 12.5
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