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The small patterns of dielectric thin layers froiticen dioxide (SiQ) or
silicon nitride (SiN4) to be performed between silicon substrate andalmadck
contacts of p-n junction silicon solar cells carate the built-in potential. This
electrical behavior of the dielectric layer is edllas “passivation layer” to result in a
decrease of the carrier recombination rate duédéadecreased carrier recombination
velocity and the increased carrier life-time. Thessults can enhance the efficiency
of energy conversion of solar cells. However, a plex procedure based on
photolithography is the main limitation to be naimumercially available in solar cell
industry. In this work, a typical inject printer svadapted and developed for creating
small SiQ patterns on Si substrates in order to produceb#toi surface passivation
layer in solar cells. To inject directly the solveof photoresist, this low-cost
technique can reduce the complex procedure forici@on of the patterned
passivation layers and can be developed into tlleelucommercial processes.

In the first section of this research, a develojpgelt printer was used to print
the desired patterns on a flat base designed bypetmn drawing program.
Furthermore, the study on fabrication of n-Si difan layer on p-Si substrate was
investigated with using spin on dopant (SOD) teghaiin order to perform p/n Si

junction. In addition, the synthesis of Si@ielectric material by using the TEOS



solution base was studied and the SiO; films on p/n-Si samples were formed at the
back of solar cells by a spin coating technique. In order to achieve the SiO; groove
pattern, firstly, the printer injected acetone solvent on the photoresist which was
coated on the SiO, films. Secondly, the opened SiO, grooves were removed by
chemical etching from hydrofluoric acid (5% HF) within 25 seconds. Finally, the all
photoresist was removed by its solvent. The narrowest groove width is about 150 pm
with varying groove gaps at 190, 350, and 780 wm. The SiO, film thickness was
obtained at 100 and 150 nm for the functional thin dielectric. Aluminum (Al) for back
contacts was screened on the opened SiQ; layer and then annealed at 577 °C for 30
minutes. Al atoms were diffused into the localized p-Si surface under the thermal
annealing to form localized p* Si grooves as same as back surface filed (BSF).

In this thesis, the experimental results of opened SiO, passivation layers were
verified by a field emission scanning electron microscope (FESEM). It was found that
the localized compound Al-Si region with the width size and the depth of 101 um and
20 pm, respectively results from Al diffusion into p-Si substrate within the opened
Si0, region. Moreover, life-time measurement of the generated carriers in the samples
was studied by using a quasi-steady-state photoconductance (QSSPC) technique, The
solar cell containing patterned SiO, passivation with the groove width, gap, and
localized p* width of 150 um, 780 um, and 101 pum, respectively provides the optimum
life-time of 98.18 um. PCID simulation was used for calculations the energy
conversion efficiency of solar cells. It was noticed that the solar cell containing the
patterned SiO; passivation obtained the efficiency at 14.64% which was higher than
the solar cell without any SiO» passivation by 1.66%.
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