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ABSTRACT

Sh-doped Sn0; films were formed on Corning glass 7059 substrate by chemical vapor deposition using simul-
taneous hydrolysis of SnCl, and ShCl;. Fairly good transparent conducting film with a low resistivity of ~6X 107
Qcm and high average optical transparency above ~85% in the range of visihle light was obtained at the
deposition condihion of 500 and input-gas ratio, [Pgos/Psicy] of 0.05. Film conductivity was improved without
loosing oplical lransparency at light doping of Sb and found to be due to the increase of electron concentration.
However, high doping of Sh into Sn(; film largely deteriorated conductivity, nptical transparency and crystallinity
of the film.
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Fig. 1. Schematic diagam of the experimental appara-
tus for chemical vapor deposition.
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Fig. 2. X-ray diffraction patlerns of the films deposiled
at each temperature with various input-gas ra-
tios, R[Psucie/Ponci].
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Fig. 4. X-ray diffraction patterns of antimony oxide fi-

lms deposited at various temperatures (Psucr,

1107 atm; Psagy, O).
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Fig. 5. Surface morphologies of the films deposited at
various input gas ratios, R[Psucr/Psacy | (Deposi-
tion temperature, 500C).
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Fig. 7. Resistivity, carrier concentration and mobility
of the films as a funclion of input-gas ratio, R
[Psucis/Psncy, ] (Deposition temperature, 400C).
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Table 1. Figure of Merit, @ of Various Films
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TeElp lt(% RI[JPSHi/;;j:I] Shelih (/00 T Tow [%] Do e [7XA07
300 0 495 9142 895 0.82 0.67
300 0.012 1099 9058 889 0.33 0.28
300 0.02 1431 0035 923 0.25 0.31
400 Q 194 8606 895 115 17
400 0.02 447 8938 925 7.28 10.26
400 0.05 25 7994 823 4.26 5.7
400 0.1 3.7 7880  79.5 2.69 29
500 a 244 3198 866 0.56 0.99
500 0.02 245 87.07 912 1.02 1.62
500 0.05 24 8761 90 11 14.52
500 0.1 313 8826 023 9.16 14.33
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