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Introduction

Interest in the use of photo electrochemical (PEC) solar cells for low
cost energy conversion has led to an extensive research in the search
for novel and suitable thin film semiconductor materials [1-5]. The
techniques presently used for synthesis of mixed metal chalcogenide
and oxide thin films are CBD, MOCVD, spin coating, electro
deposition, spray pyrolysis, sputtering, crystal growth, and chemical
bath deposition [6-12]. All these deposition techniques require specific
sophisticated instrumentation. In this regard APT is more attractive
and relatively inexpensive presently used by us for deposition of mixed
metal chalcogenide and oxide thin thin films [13-15].

In the present investigation we attempt to prepare mixed metal
chalcogenide and oxide thin films by arrested precipitation technique
(APT). The purpose of work is to establish and optimize the growth
condition to produce these thin films. The as grown films are then used
for characterization studies like structural, surface composition, surface
morphology, optical and electrical properties and PEC application.

Experimental setup for arrested precipitation synthesis

For the synthesis of any metal chalcogenide and oxide thin film,
it is important to select most simple and economically convenient
method. The various factors of technique are affect the deposition rate
and quality of thin films.

Thin film synthesis assembly

This section deals with fabrication of thin film synthesis technique
and associated accessories. Figure 1 shows the cross sectional view of
synthesis assembly. It consists of an exhaust fan at the top of synthesis
chamber to remove toxic gases, constant speed motor, metallic stand,
temperature controller, reaction container, constant temperature bath
etc. A thin film synthesis chamber was designed and fabricated in
our laboratory having dimensions 1.8 x 0.8 x 1 m® to preserve clean
ambient atmosphere necessary for the synthesis and to protect the
synthesis system from the physical hazards.

Constant speed motor: This is a single-phase a. c. gear motor type
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Figure 1: a) Cross sectional view of thin film synthesis assembly, b) Cross
sectional view of substrate holder.

[Remi Make Universal RU-56-24.1/8 HP (1.1 Amp)]. The motor fitted
to a sturdy metallic stand. A metallic rotating shaft having diameter 0.5
cm and length 15 cm was attached to the motor. One end of the rod
was attached to a constant speed a. c. gear motor while other end was
fitted to a substrate holder as shown in Figure 1a. A dimmer stat cum
regulator was also provided to control speed of motor. It is helped for
varied speed from 30 rpm to 150 rpm.

Substrate holder: Geometry of substrate holder acting significant
role in uniformity and quality of the thin film prepared by arrested
precipitation technique. The substrate holder was designed and
fabricated in our laboratory. Cross sectional view of substrate holder is
shown in Figure 1b. It is a circular disc and made from bakelite material
having diameter 5 cm and thickness 1 cm with four slots which are
perpendicular to each other. The substrates to be deposited were
fitted in these slots with the help of screws in such a way that rotating
substrates do not touch the wall of the solution container. The disc was
grooved and attached to a shaft of the constant speed gear motor.

Constant temperature assembly: Reacting solutions were taken in
glass container having capacity 150 cm®. The reaction container was kept
in cylindrical water pot of 20 cm in diameter and 10 cm in height. It was
provided with controlled heater to heat water. A 1/10%°C thermometer
was used to measure the temperature of the bath. A magnetic stirrer
was used to stir the water to achieve uniform temperature throughout
the water bath.

Conclusion

Arrested precipitation technique is useful method to synthesize
mixed metal chalcogenide and oxide thin films. This novel technique is
simple low cost, convenient and reliable.
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