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Abstract: In this study, Sputtering method was used to grow Al-dopes ZnO films on a CIGS absorber

layer, in order to examine the effect of TCO on properties of CIGS solar cell devices. Structural, electrical

and optical properties were investigated by varied thickness of Al-dopes ZnO films. Also, relation to the

application as a window layer in CIGS thin film solar cell were studied. It was found that the electrical

and structural properties of ZnO:Al film improved with increasing its thickness. However, the optical

properties degraded. Jsc of the fabricated CIGS based solar cells was significantly influenced by the

variation of the ZnO:Al window layer thickness. Because ZnO:Al window layer is one of the Rs factors in

CIGS solar cell. Rs has the biggest influence on efficiency characteristic. In order to obtain high efficiency

of CIGS solar cell, ZnO:Al window layer should be fabricated with electrically and optically optimized.
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Table 1. Fabrication conditions of 1 ~ZnO thin films.

Parameter Conditions
Target Zn0(99.999 wt%)
RF power 150 W
Base pressure 107 Torr
Working pressure 5 mTorr
Ar gas flow rate 40 sccm
Film thickness 50 nm

Substrate temperature Room temperature

Table 2. Fabrication conditions of ZnO:Al thin films.

Parameter Conditions
Target ZnO:A1(98 wt% : 2 wt%)
RF power 100 W
Base pressure 107 Torr
Working pressure 5 mTorr
Ar gas flow rate 80 sccm

Film thickness 100 nm ~ 900 nm

Substrate temperature Room temperature
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Fig. 1. XRD pattern of ZnO:Al with different thicknesses

grown over corning glass substrates.

Fig. 2. SEM image of ZnO:Al films with different
thicknesses grown over corning glass substrates. (a) 100
nm, (b) 300 nm, (¢) 500 nm, (d) 700 nm, and (e) 900 nm.
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Fig. 3. Electrical properties of various ZnO:Al thin films
as a function of film thickness.
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Fig. 4. Optical transmittance spectra of ZnO:Al thin

films grown with different thickness.
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Fig. 5.

films in the spectrum range 400~1,100 nm,

Average optical transmittance of ZnO:Al thin
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