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Abstract: Transparent and.compact ZnO thin films with high c-axis preferred orientation were galvano-
statically deposited in Zn(NQOsg)s solutions on/the ITO substrate after an electrochemical pretreatment
process. The crystallinity, microstructure of surface and cross section, and optical properties of obtained
films were characterized by X-ray diffraction, scanning electron microscope and optical transmittance spec-
tra. Results-show that the deposition time has significant influences on the quality of ZnO films. At the
later stage of film deposition (120min), ZnO film exhibits obvious decrease in the crystalline degree, surface
smoothness; and transmittance, with the increase of crystallite sizes, which indicates that the deposition
time must be optimized to obtain the electrodeposited ZnO film with high quality. In addition, the film
thickness linearly changes with deposition time, illustrating the possibility to control the film thickness by

deposition time.
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Fig. 1 XRD pattern and SEM image of the
deposit obtained by the electrochemical pretreat-
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Fig. 2 XRD patterns for ZnO. films deposited for differ-
ent time
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S ] ) Zo(OH) B AL B IE, KR T AR
J& pH MBS A FIRE S BT ZnO W EEZE 5 0 &t 1y
TR

3.3 ZnO FIRERMMF IR

P3O 2R L I U AR B 7E AS [R] DA I 1] 2% £
TR ZnO WRERE SR SEM B fr. fHr
PR Smin (ESL T, ZnO ki O A —# oA 0
W ERIE RO, 2R MR e 2B 5, 42K 20min
e, BURHERUR S, M TS, RE-FEN

S4700 15.0kV 13.8m

Ok SE(M) 11

Zn0 MR SEM B A

Fig. 3 SEM images for surface morphologies of ZnO films deposited for different time
(a) 5min; (b) 20min; (¢) 60min; (d) 120min
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Fig. 4 Cross-section structures of ZnO films deposited for different time

(a) 5min; (b) 20min; (¢) 40min; (d) 120min

Thickness/nm

R=6.4nm/min

T T T T T
0 20 40 60 80 100 120
Time/min

B 5 ZnO R R B2 E UTAR I [a] 28 4k il £&
Fig. 5 Thickness-time curve of ZnO films
prepared by galvanostatic deposition with pre-

treatment process
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Fig. 7 Transmittance spectra of ZnO films on ITO/glass

substrate with different deposition time
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