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Abstract

In this paper, ZnO'Al thin film was deposited on polyethylene terephthalate(PET) substrate by capacitively
coupled r. f. magnetron sputtering method from a ZnO target mixed with 2 wt{%] AI208 to investigate the
possible application of ZnO:Al film as a transparent conducting electrode for film typed DSCs. The effect of
substrate bias on the electrical properties and film structure were studied. The results showed that a positive
bias applied to the substrate during sputtering contributed to an improvement of electrical properties of the film
by attracting electrons in the plasma to bombard the growing films. These bombardments provided additional
energy to the growing ZnO:Al film on the substrate, resulting in significant variations in film structure and
electrical properties. Electrical resistivity of the film decreases significantly as the positive bias increases up to
+30[V]. However, as the positive bias increases over +30[V], the resistivity decreases. The transmittance varies
little as the substrate bias is increased from 0 to + 60[V], and as . f. powers increases from 160[W] to 240[W1.
The film with electrical resistivity as low as 1.8x10°[Q-cm] and optical transmittance of about 87.8[%] were
obtained for 1,012[nm)] thick film deposited with a substrate bias of +30[V].
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Table 1. Detailed thin film fabricating conditions

ZnQ:Al (DA%

Target Zn0 @ A03= 98 Awtds]
394 x 1AAHAT)
Substrate PET(30fmem]x30[mm}x0.55{mm})
Targe-r:Suhsttate 0]
distance
Sputter gas Ar (99.9990%))
Sputter gas pressure SmTorr]
Presputtering time Upper 10{min]
Sputtering time 20min.
RF power 160~ 240[W}
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Fig. 1. Schematic diagram of RF magnetron
sputtering system
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Zn0O:Al film deposited on PET substrate
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