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ABSTRACH

Window-ahsorber configuration consisting of an oxide
semiconductor as window and silicon as absorber has drawn consi-
derable attention recently because of its simplicity of fadbri-
cation and good performance. An oxide semiconductor apart from
having good transparent conducting properties must have a suitable
work function to give high barrier ﬁith an absorhber. The Sno,
and ITD/n-Si configurations are reported to exhibit good photo-
voltaic properties. In the present thesis, fluorine is introduced
to enhance the conductivity and stability of indium oxide films.
An optimum doping and substrate temperature of 11.4 wt3% of HH, F
and 310°C respectively were found to give a sheet resistance of
v 10 ohm/square with a transmission of > 90%, The films showed
preferred orientation with (100) blanes parallel to the sub-
strate. The optical measurements were used to evaluate the
Moss Burtein-shift and plasma frequency and further to deduce
the effective mass of the carriers. The effective masses of
the conduction band and combined of the valence band and con-

duction band was found as 0.24 and 0.49 m  respectively.

The simultaneous dopings of Sn and T in indium oxide
reduced the sheet resistance to 5-7 ohm/square without affecting
the transmission of the films. X-ray diffraction studies of
In,04:F or Inzosz Sn,F show an extra phase due to the presence

of (112) InFg peak. XPS studies also reveal the presence of



InF3 phase embedded in In203 matrix. Annealing studies of the
above films reveal that an excess oxygen dissolution model can
explain the decrease of the sheet resistance after annealing
in N2 and increase of that after annealing in oxygen. A sheet
resistance of 1,9 ohm/square with 89% of transmission was
obtained after annealing at 500°C in M, for a £ilm of In,04:

Sm,F deposited at 330°C,

Solar cells of SnOZ:F or InZOS: Sn or InZOS:F/Slox/n-Si
with SiOX layer grown by treating Si in concentrated HNO.5 at
60°C yielded efficiencies of around 10%, The deposition tem-
perature of the window materials were 310, 380 and 330°C for

the three systems respectively.

The solar cells were also fabricated on semi-crystalline
silicon and an efficiency of 8% was achieved., The low efficiency
was due to the low diffusion length of minority carriers in
these cells. The current transport mechanism in the devices
is attributed to the multiétep tunneling. Thermal degradation
of these devices showed that In,0,:F/n-Si interface was more

stable than In703:Sn/n-Si interface,
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