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Abstract
Thin films of tin oxide (TO) and indium oxide (10) are

prepared by the reactive evaporation technique, where indium
or tin sources are evaporated and made to react with oxygen
gas injected close to the substrate. In both depositions a
substrate temperature of 380 C and a chamber pressure of 2 x
10 mbar are utilized, but however different oxygen flow
rates has been maintained. For TO, the deposition rate is
found to be a constant up to about 55 minutes of deposition
time with a deposition rate of about 0.10 A/s, but for longer
deposition time the deposition rate increases rapidly up to
about 0.30 A/s. The 10 displays a higher deposition rate of
about 0.80 A/s over a deposition time 30 minutes, beyond which
the deposition rate increases gradually.

Introduction
Optically transparent electrically conducting films of

indium oxide and tin oxide are useful in a variety of
applications ll). For instance, TO films have long been used
as thin resistors, heat mirrors, wear resistance coatings etc
[2], and these films have also found applicable in fields like
solar cell [3], optoelectronic devices [4] and transistors. In
recent studies, TO films are also found to be useful as
gas-sensing elements [61.

Similarly, the highly transparent as well as conducting 1O
thin films are used in a variety of other applications such as
for light-transmitting electrodes in the development of
optoelectronic devices [7], heating layers protecting vehicle
windsreens 18], etc.

Film Deposition and Results
Deposition of indium-tin-oxide by using the dual-source
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reactive evaporation technique have been described else where
110]. Fig.l shows a block diagram of the deposition chamber
with a Sycon STM-100 thickness monitor and rate meter, and
Cole Palmer flow meters attached. Films of TO and 10 are
deposited onto one inch square glass subtracted which are
heated at 380 °C. Controlled deposition conditions are set
such that the current setting is just sufficient to evaporate
the source, at 31.5 A for tin and 28.5 A for indium, and the
flow rates of oxygen gas were maintained at the constant
value. The same weight of 0.3370 gram is used for both indium
and tin, but the oxygen gas flow rate for TO deposition is
3.35 ml/min while for 10 is 3.80 ml/min. A deposition pressure
of 10 A mbar is maintained throughout the deposition process.
A summary of the deposition parameters are shown in Table 1.

The end thickness of the two oxides (TO and 10) were
measured in unit of kA and the deposition rate measured in
unit of A/s are recorded by the STM-100. Fig. 2 shows the end
thickness and deposition rate versus the time deposition for
10. For 10 deposition, it was observed that the end thickness
increase gradually from starting time up to about 50 minutes
before going overshooting. The deposition rate remains at a
constant value of 0.8 A/s for 30 minutes and then going up to
about 0.9 A/s for 5 minutes more before it was going so high.
This is expected since the mass of indium becomes so small
compared to the same rate of electrical energy supplied to the
system.

The same phenomenon is also applicable to TO films (Fig.2)
expect that it's deposition rate is a little bit lower which
is about 0.1 A/s at the starting time.

Table 1 Parameters during deposition.

Parameter

Curient source (A)

Muss of Metnl (a)

Oxygon Flourate
(ml/min)

Definition Pi cssurc
(mbar1

Subst rate
Tempnrotur e . 1. (• C )

Tin (Wido

31.5

o.:»::7t

3.35

1 >; Hi- "

380

Indium Oxide

28.5

'J.337O

3.80

i x 10-*

380
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Fig I. Deposition Chamber configuration with the thickness
monitor and flowmeter.

OSK = Oscillator SB = Substrate
TM = Thickness Monitor STM 100 SR = Sensor
FM = Flow Meter • GC = Glass Chamber
v = Valve
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