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Abstract — Transparent and conducting tin oxide films have been deposited on glass substrates

employing the low pressure chemical

vapor

deposition

technique. Tetramethyltin, 1,1,1,2-

tetrafluoroethane, and pure oxygen or ozone-containing oxygen were used as the precursor, dopant and
oxidant, respectively. In order to examine the role of ozone in the low pressure chemical vapor
deposition of tin oxide films, deposition rate, and electrical and optical properties of tin oxide films
deposited using ozone-containing oxygen were compared with those using pure oxygen. Tetramethyltin
and 1,1,1,2-tetrafluoroethane were chemically activated by thermally initiated decomposition of ozone.

Using ozone-containing oxygen under otherwise identical deposition conditions,

we succeeded in

preparing tin oxide films of better quality at higher deposition rate.
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Fig. 1. Schematic view of the thermal chemical vapor deposition apparatus used to prepare tin oxide films.
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Fig. 2. Variation of thickness, sheet resistance and resis-

tivity as a function of substrate temperature for tin oxide

films deposited using pure oxygen. (CH,),Sn pressure, 2.7

Torr; oxygen pressure, 3.0 Torr; deposition time, 60 min.
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Fig. 3. Variation of thickness, sheet resistance and resis-
tivity as a function of substrate temperature for tin oxide
films deposited using ozone-containing oxygen. (CH:).Sn
pressure, 2.7 Torr; ozone-containing oxygen pressure, 3.0
Torr; deposition time, 30 min.
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Fig. 5. Dependence of thickness, sheet resistance and
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posited using pure oxygen. (CH;).Sn pressure, 2.7 Torr;
oxygen pressure, 3.0 Torr; deposition temperature, 380°C;
deposition time, 60 min.
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Table 1. Comparison of values of figure-of-merit for tin oxide films deposited at different CF,CFH, pressures

CF,CFH, pressure Transmittance Sheet resistance Figure-of-merit
(Torr) (%) (/o) (0 /2)
12 74.7 47.1 1.15% 107
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