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ABSTRACT

Chemical vapor deposition of ATO from SnCL-SbCls-H;O gas mixture was investigated with thermodynamic
and experimental analyses. Electrical conductivity of the ATQ film was much mproved under deposition condi-
tions of low input-gas ratio, Ps/Paac,. This increase of the conduclivity was attributed 1o donor electrons
produced mainly by the pentavalent Sh ions in SnO; lattice. However, high input-gas ratic conditions produced
an ATQ [ilm consisting of a mixture of SnQ. and very fine Sby;0; phase. 1t was found that the deteroration
of electrical conductivity and optical transmission of the film was caused by the deposition of fine Sh,Os phase
in the 5n0; matrix.
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«]7]A] m,=number of species in phase p
p=total pressure
N,=moles of phase P
ya=activity coefficient
Gy=total Gibhs free energy
n,=moles of species 1
G°=standard Gibbs free energy of species i
R=ideal gas law constant
T=absolute temperature
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Fig. 1. Thermodynamic equilibrium concentrations of
chemical species as a function of deposition
temperature in Sn-Sb-CI-H-O system.
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Fig. 2. Thermodynamic equilibrium concentrations of
Sn0, and Sh:04 as a function of input-gas ratio,
R[Pswers/Pancy] {Deposition temperature, 800
K).
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Fig. 3. Standard free energies of formation of Sby0s
and 5h,(Qs as a function of temperature.
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Fig. 4. Resistivity, electron concentration and mobility
of the films as a function of input-gas ratio, R
[Pswcy/Psaci] (Deposition condition: Temp., 500
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Fig. 5. X-ray diffraction patterns of the films deposi-
ted at various input-gas ratio, R[Psucs/Psscu]
{Same deposition conditions as Fig. 4).
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Fig. 6. Transmission eleclron microscopy micrographs (A, B) and electron diffraction patterns (a, b) of ATO films
deposited at 1wo different R ratios.
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