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ABSTRACT

Sn0, thin films have been prepared by chemical vapor deposition technique. Electrical and

optical properties of the films have been investigated.

It is found that the electrical conductivity and optical transparency of the films are most affected

by deposition temperature, and more affected by SnCly partial pressure than by Q, partial pressure.

Experimental results show that the conductivity increases with high optical transparency as

deposition temperature increases up to S00°C, but the conductivity decreascs with the loss of

transparency as deposition temperature increases above 600°C.
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experimental apparatus for SnQ; C. V. D.
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Fig. 2, Scanning electron muicrographs of the surfaces
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Fig. 3. Dependence of electrical conductivity on
SnCl, partial pressure and O; partial pre-
ssure. ( Deposition temp., 500°C ; Flow
rate, llcm/sec ).
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Tahle 1. Hall Measurements with the Variance of Deposition Temperatures.

Property Resistivity Mohility Carrier T
Sample (£)-cm) {cm?v~ls~1) concentralion ( crn™3 ) ype
300°C 7. 50% 1072 32 7. 1% > 10 N
350°C 1L 39 10-% 53 8 a7 x 1w N
400°C 2 7Gx 107 1.8 1 83 x 104 N
500°C 23 % 1070 12. 9 2 2% 0 N
6500°C 20 % 10"t 15 9 2 3% 10 N
700°C 307 ng. 91 2 0= 1T N
Psgetyr 1%107% atm; Po,, 0.5 atm ; Flow rate, 11em/ sec.
Tahle 2. Hall Measurements with the Variance of the SnCl, Parhal Pressure,
Properiy Resistivity Mobilily Carrier T
Sample ()-cm) (emévmls™) concenttation ( cm™ ) ype
1x10~ (atm) g ozx10* P4 L 05 = 10" N
Axi10~" " 2. 17 % 10" 9.5 304 x 101" N
1 =10~ #” 106 x 107! 113 519 x 102 N
Jx o~ " L19=10-? 1L 5 4 5% 2 [0® N
1=10"% »# L74 x10°* 10. 3 457 x 104 N
Deposition temperaure, 500°C ; Po, , ¢.05 atm , Flow rate, 11 cm / sec.
Table 3. Hall Measuremenis with the Variance of the O: Parnal Pressure.
Poperly Resistivity Mo bility Carrier T
Sampie {{}-cm) (cmd vl s~ ) concentration { o™t ) ype
0 003 (alm ) 2. 83 x 1077 10. 2 1369 x 10 #
0. 03 " 1, 06 = 10 113 619 x 10°°
05 " L 03 x 1077 12. 8 46 x 102° N J
Deposition temperature, 500°C; Pgacy, , 1 < 107* atm, [low rate, 1lem/ sec,
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Table 4. Dependence of the Optical Transmission on the Deposition Temperature.

Deposition temp. (°C 3 300

400 500 600 700

% Transmission 83. 6

83 5 81 9 76, 3 T4 1

Flow rate, 11cm /sec; Psyei,,

Table 5, Dependence of the Optcal Transmission
of the SnCl, Partial.

Panpra€atm) | 1% 1075 | 1% 1074 | % 10-%

%> Transmission 84, 2 82,6 795

Flow rate ,
500°C ; Py,

1l em/sec ; Deposiion  Temperature,
, 0. 05 atm.
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