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Abstract

ZnO and ZnO:In films were deposited on the glass substrates by a spray pyrolysis method. It is found that ZnO
films were polycrystalline with the preferred orientation (002) and have a hexagonal structure with lattice constants of
a=3242 A and c¢=5.237 A. The crystalline structure of ZnO:In films deposited at the In content of 0~6.03 at. %
were the same as that of ZnO films, but its lattice constants was slightly larger than those of ZnO films. The relative
atomic ratios of metal ion of ZnO:In films were in accordance with those of the spray solution within the experimental
error. The minimum resistivity of 19.1 & -cm and the maximum carrier concentration of 2.11 X 10 em™ obtained from
the ZnO:In films when In content was 2.76 at. %. The optical transmission of the sample grown at the In content of 3.93
at. % was about 95% in the wavelength between 400 and 800 nm.
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Fig. 1 X-ray diffraction patiems of ZnO films deposited
by a spray pyrolysis. (a) 340°C, (b) 350°C, (c)
360°C, (d) 380°C, () 4007, {f) 420°C, (g) 440°C.
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Fig. 2 X-ray diffraction pattemns of ZnCrin films deposited
by a spray pyrolysis. (@) Oat. %, (b) 1.68at. %,
(c) 2.76at. %, and (d) 3.93at. %.
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Fig 3. Surface morphology of ZnQO:in films.
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Table 1 EDX results of ZnQ:in films.

Sample | Solution | Atomic ratio of samples(at. %)
InCly/(InCl3+ZnCl)}(%)| O | In | Zn |In/(In+Zn) ratio
ZIO-1 0 3446 0 | 6397 0
Z10-2 243 | 3443| 1.05 |61 38 1.68
7103 361 |3529| 1.68|59 16 2.76
ZI0-4 476 | 3081( 2.57 |62 67 3.93
ZI0-5 588 [35.70| 3.43 |56 65 571
Z10-6 697 |3533] 362156 34 6.03
ZI0-7 8.04 |35.02| 3.78 |57 50 6.16
Z10-8 9.09 |31.27| 43960 35 6.78
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