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Abstract: T he lattice distortion of both ITO and ZAO films before and after being annealed has been dis—
cussed based on their own XRD data, respectively. T he results indicate that the lattice expansion of as—de-
posited low temperature ITO film is attributed to the replacement of Sn** for In®", and the free carriers
are supplied by the oxygen vacancies. For those as—grown high temperature or annealed ITO films, the
free carriers are mainly provided by the substitution of Sn* for In™ . The lattice distortion of as-deposited
low temperature ZAO film is supposed to be resulted from the residual stress. The free carriers are given

. I+ 2 . . . . .. .
by both the replacement of Al"" for Zn™" and oxygen vacancies, which is agreement with that of in high
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temperature as—grown or annealed ZAO films.
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Table 1 Lattice Parameter and Resistivity of ITO Films and Lattice

Parameter of Bulk In:0s, Respectively

FEhYS No.0 No. 1 No.2 No.3 No.4 No.5 No. 6 No.7 No. 8 No.9

a/nm 1.LO1I8  1.0173  1.0230 10195 1.0095 1.0110 1.0099 10105 1.0115 1.0111

p/(107%Q * em) 4.23 6. 25 7.78 2.43 3.56 3.60 5.45 18.3 26.9
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Table 2 Lattice Constant, the 20 Value of ( 002) Plane for Both ZAO Thin Films
and Bulk ZnO, and Resistivity of ZAO Films. Respectively

FE b5 No. 0 No. 1 No.2 No.3 No.4 No.5
) a ¢ a c a c a c a ¢ a ¢
i T A /mm
0.324 | 0.519 | 0.326 | 0.526 | 0.326 | 0.527 | 0.324 | 0.518 | 0.323 | 0.521 | 0.323 | 0. 520
20 34,47 34.04 34,00 34.50 34. 46 34.45
2/(Q* em) 8.75x 10} 6. 54102 7.86x 10 ¢ 8. 34x10 ¢ 1.23
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