Study of contact property of front grid in screen printed silicon solar cell
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Optimization of ZnO-based transparent conducting oxides for thin-film solar cells based on
the comrelations of structural, electrical, and optical properties
*Joon-Ho Oh, Kyoung-Kook Kim, Jun-Hyuk Song, **Tae-Yeon Seong

Transparent conducting oxides (TCOs) are of significant importance for their applications in various devices, such as
light-emitting diodes, thin-film solar cells, organic light-emitting diodes, liquid crystal displays, and so on. In order for
TCOs to contribute to the performance improvement of these devices, TCOs should have high transmittance and good
electrical properties simultaneously. Sn-doped In,O3 (ITO) is the most commonly used TCO. However, indium is toxic and
scarce in nature. Thus, ZnO has attracted a lot of attention because of the possibility for replacing ITO. In particular, group
IIT impurity-doped ZnO showed the optoelectronic properties comparable to those of ITO electrodes. Al-doped ZnO
exhibited the best performance among various doped ZnO films because of the high substitutional doping efficiency.
However, in order for the Al-doped ZnO to replace ITO in electronic devices, their electrical and optical properties should
further significantly be improved. In this connection, different ways such as a variation of deposition conditions, different
deposition techniques, and post-deposition annealing processes have been investigated so far. Among the deposition
methods, RF magnetron sputtering has been extensively used because of the easiness in controlling deposition parameters
and its fast deposition rate. In addition, when combined with post-deposition annealing in a reducing ambient, the
optoelectronic properties of Al-doped ZnO films were found to be further improved.

In this presentation, we deposited Al-doped ZnO (ZnO:ALOs = 98:2 wt%) thin films on the glass and sapphire
substrates using RF magnetron sputtering as a function of substrate temperature. In addition, the ZnO samples were
annealed in different conditions, e.g., rapid thermal annealing (RTA) at 900 °C in N, ambient for 1 min, tube-furnace
annealing at 500 C in Np:H,=9:1 gas flow for 1 hour, or RTA combined with tube-furnace annealing. It is found
that the mobilities and carrier concentrations of the samples are dependent on growth temperature followed by one

of three subsequent post-deposition annealing conditions.
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