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Abstract: This study investigates the post-thermal treatment effects on the efficiency of silicon heterojunction solar cells,
specifically examining the influence of annealing on p-type microcrystalline silicon oxide and ITO thin films. By assessing
changes in carrier concentration, mobility, resistivity, transmittance, and optical bandgap, we identified conditions that optimize
these properties. Results reveal that appropriate annealing significantly enhances the fill factor and current density, leading to a
notable improvement in overall solar cell efficiency. This research advances our understanding of thermal processing in silicon-
based photovoltaics and provides valuable insights into the optimization of production techniques to maximize the performance

of solar cells.
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Fig. 1. Schematic of structure and fabrication process in silicon heterojunction (SHJ) solar cells.
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Table 1. Conditions of p-type pc-SiO:H deposition by plasma enhanced chemical vapor deposition (PECVD).

Gas flow (sccm) Power density Temperature Pressure
SiHa H, CO» B:Hs (mW/cm?) 0 (mTorr)
5 900 2.1 0.3 14 200 100

Table 2. Deposition conditions of ITO magnetron sputtering by
RF/DC power source.

Parameter Value
Ar gas flow 30 sccm
Substrate-target distance 7 cm
RF/DC power 500 W
Substrate temperature 180°C

Base pressure 1.12x10 Torr

Working pressure 1.5 mTorr

Duty cycle 30%
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Fig. 2. Raman spectroscopy results for p-type hydrogenated
microcrystalline silicon oxide (puc-SiO:H) annealed at different
temperatures [the X-axis represents the Raman shift measured in
wavenumbers (cm™"), while the Y-axis indicates the intensity of the
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300°C, respectively, to assess the effects of thermal treatment on the
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