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Electrical and optical properties of ZnO:Al transparent conducting films
deposited on flexible polymeric substrate

Jessie Darma, Byung-Wook Park, Youl-Moon Sung, Dong-Joo Kwak
Deparment of Electrical and Electronic Engineering, Kyungsung University

Abstract - Recently film-typed dye sensitized solar cell(DSC)
attracts much attention with increasing applications for its flexibility
and transparency. The ZnO:Al thin film, which serves mainly as
transparent conducting electrode, Aluminium-doped zinc oxide(ZnO:Al)
thin film has emerged as one of the most promising transparent
conducting films since it is inexpensive, mechanically stable, and
highly resistant to deoxidation. In this paper ZnO:Al thin film was
deposited on the polyethylene terephthalate(PET) substrate by the
capacitively coupled r. f. magnetron sputtering method. The effects of
gas pressure and r. f. discharge power on the morphological, electrical
and optical properties of ZnO:Al thin film were studied. Especially
the variation in substrate thickness after sputtering and surface
morphology of the substrate were investigated and clarified. The
results showed that the film deposited on the PET substrate at r. f.
discharge power of 180 W showed the minimum resistivity of about
15x10” Q-cm and a transmittance of about 93%.
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<Table 1> Thin film fabrication condition

Target Size 3 inch dia. and 1/4 inch thickness.

Target . . o
Composition ZnO:ALO;3 (98:2 wt%)
Substrate PET(polyethylen terephthalate) 250.m
Electrode
Distance 60mn
TSubstrate Room temperature
emperature

Sputter gas
pressure

5 mTorr

Pre-sputtering

time Upper 10 min

30 min
160W, 180 W, 200 W, 220W and 240 W

Sputtering time

RF power
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<Fig. 2> XRD spectra of ZnO:Al film as a function
of discharge power.
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<Fig. 3> Resistivity and deposition rate of ZnO:Al
film with variations of discharge power.
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<Fig. 4> Optical transmittance as a function of dis-
charge power.
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