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Abstract

Local back surface field solar cell (LBSF solar cell) is able to obtain the higher
efficiency due to the improvements of open circuit voltage and short circuit current than
back surface field solar cell (BSF solar cell). The structure of LBSF solar cell is composed
mainly of oxide passivation pattern as some opened grooves at the rear side. However, the
drawbacks of many production process steps and complexities are not suitable for industrial
production. In this research, inkjet printer was developed in order to produce opened oxide
patterns for LBSF solar cell by using the simple fabrication process.

The n-emitter Si layer LBSF solar cells in this work were fabricated by thermal
diffusion process. Dopant source as phosphorus silicate glass film was produced by using a
spin on doping technique. The sheet resistance was obtained of 128 Q/square. In addition,

silicon dioxide (SiO,) passivation layer on rear cell was formed by spin coating method and

subsequently annealed at 500 C. The inkjet printer was developed for producing the
opened SiO, patterns with positive photoresist mask. The photoresist solvent as acetone
was injected on SiO, layer in the pattern designed from the developed printer. The least
width of 105 pm of the opened SiO, groove was obtained. The samples were studied on
the various conditions of the aperture SiO, ratio values including 12.95% 28.86% and

50.50%. The SiO, thickness values of 100 nm and 150nm was interested in this passivation

study. When aluminum layer was coated on the opened SiO, layer and annealed at 577°C
for 30 min, p* region within the opened interface between A and Si was induced due to Al-
Si phase exchange. Therefore, local back surface field (LBSF) was performed at the opened
SiO, area.

The structure of samples was studied by field emission scanning electron
microscopy (FESEM) to illustrate the local p* Si as BSF region from the alloy of Si-1%ALl. p*
Si band is around of 5 um. Furthermore, the carrier life-time of LBSF cell with various values
of aperture SiO, ratio resulted that LBSF cell with 100 nm SiO, thickness and the openings
of 105 um as 12.95% aperture ratio value is able to provide the higher carrier life-time than
others. The measured carrier life-time is 98.18 sec resulting to V.. and I, of 600 mV and
3.72 A, respectively. To compare with BFS solar cell, the electrical results of LBSF solar cell
shown the V.. and I, enhancement by 0.5% and 1.5%, respectively. The conversion

efficiency (7 ) by PC1D simulation is 18.01% under AM1.5 illumination.





