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ABSTRACT HIT (heterojunction with intrinsic thin-layer) solar cells are in the spotlight as ultra-high efficiency solar cells. While an a-Si:
H (i) (intrinsic hydrogenated amorphous silicon) layer is important for high quality passivation layers, the TCO (transparent conductive
oxide) has also become important. This paper describes the changes in the properties of ITO (indium tin oxide) in HIT solar cells. ITO is
used as a TCO because of its high transmittance and conductivity at thin thickness. On the other hand, a relatively high free carrier
concentration and low mobility are disadvantageous compared to other TCOs. To improve the properties of ITO, a method of
diversifying the deposition process and subsequent heat treatment has been proposed. Alternatively, IZO (indium zinc oxide), 10: H
(hydrogen doped indium oxide), IWO (indium tungsten oxide), and ITiO (indium titanium oxide), etc. have been used as TCOs to replace ITO.

Keywaords Solar cell(el] %7 A]), Indium tin oxide (ITO), Transparent conductive oxide(5 T %1 &= 2}), Heterojunction with intrinsic
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Nomenclature Subscript
Jsc : short circuit current density SHJ : silicon heterojunction
Voc : open circuit voltage HIT : heterojunction with intrinsic thin-layer
ITO : indium tin oxide
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DC : direct current

RF : radio frequency
1. Introduction
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2. HIT Solar Cell Structure
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Fig. 1. Silicon heterojunction solar cell structure
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3. Indium Tin Oxide
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Fig. 2. Quantum efficiency and transmittance by free carrier
concentration
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in TCAD simulation'”
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4. Alternative TCO
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