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Abstract — Transparent and conducting tin oxide films were prepared on Pyrex glass substrates by the re-
mote plasma chemical vapor deposition (RPCVD). The main control variables of the RPCVD process in-
cluded the deposition time, the flow rates of tetramethyltin, oxygen and argon, the radio-frequency pow-
er, and the substrate temperature. Dependence of the deposition rate, electric resistivity, optical transmit-
tance and crystal structure on these parameters was systematically examined to prepare high qualities of
tin oxide films and to better understand RPCVD process. The effect of those parameters on the pro-
perties of tin oxide films is complicatedly related one another. A tin oxide film prepared under op-
timized deposition conditions exhibited deposition rate of 102 A/min, electric resistivity of 9.7x 107
Q- cm, and visible trasnsmittance of ~80%.
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Fig. 1. Schematic representation of the remote plasma
chemical vapor deposition apparatus used to prepare tin
oxide films.
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Fig. 2. Dependence of deposition rate and resistivity of
tin oxide films on deposition time. TMT flow rate, 7.8
scem; O, flow rate, 30 sccm; Ar flow rate, 45 sccm; RF
power, 150 W; substrate temperature, 230°C.
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Fig. 3. Transmittance spectra of tin oxide films de-
posited for (a) 30 min, (b) 60 min, (c) 90 min, (d) 120
min, and (¢) 150 min. TMT flow rate, 7.8 sccm; O, flow
rate, 30 sccm; Ar flow rate, 45 scem; RF power, 150 W;
substrate temperature, 230°C.
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Fig. 4. X-ray diffraction spectra of tin oxide films de-
posited for (a) 30 min, (b) 60 min, (c) 90 min, (d) 120
min, and (¢) 150 min. TMT flow rate, 7.8 sccm; O,
flow rate, 30 sccm; Ar flow rate, 45 sccm; RF power,
150 W; substrate temperature, 230°C.
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RF power, 150 W; deposition time, 30 min.
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Fig. 10. X-ray diffraction spectra of tin oxide films de-
posited at substrate temperatures of (a) 80°C, (b) 160°C,
(c) 230°C, (d) 270°C, and (e) 320'C. TMT flow rate, 7.8
scem; O, flow rate, 30 scem; Ar flow rate, 45 sccm; RF
power, 150 W; deposition time, 30 min.
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