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PINHOLE CONTACT/SILICON DIOXIDE/Al SPIKING/PHASE EXCHANGE

PROCESS/SOLAR CELL

Rear surface Passivation of solar cell is a key factor for reducing minority
carrier recombination of the cell by improving Isc and Voc. It is know that passivation
with locally rare point-contact can improve the overall solar cell performance above
24%. Nevertheless, the production processes have been demonstrated to involve the
use of laser scribing or masking and photolithography which is unsuitable for
commercial process.

In this study, the simple and low coat technique utilizes Al pinning (Al
spiking) for opening pin-hole of a surface passivating SiO, layer. The process was
operated at a low temperature heat treatment (500, 520 and 550°C). Aluminum has
been reduce small SiO; regions as such pinholes ranging from 100 nm to 1 um in
localized regions. Amorphous silicon (a-Si) was subsequent deposited on the Al layer
and another heated at low temperature (500°C) to allow solid-phase epitaxial growth
of p’-Si in the pinholes. The a-Si and Al have phase exchange induced epitaxial
growth of p'-Si through the oxide opening and displaced the Al to the surface.
Crystallite quality of epitaxial p'-Si and Al phase was verified by using X-ray
diffraction technique. Crystalline grain sizes of Si and Al increase with a decrease in

the thickness ratio of a-Si/Al. Thus it results in resistivity value of the film can be



variable from 0.2x10 to 5x10™ Q.cm. by increasing the a-Si/Al thickness ratio from
0.2:1 to 3 : 1. In addition, the evaluation of al-induced crystallization of a-Si in a
a-Si/Al bilayer was studied by auger electron spectroccopy.

The passivation structure with formation of localize pinholes contacts behaves
MIS solar cell. The Al/SiO,/p-Si structural change process has been used to an
advantage for solar cell with BSF (back surface field). This leads to the lower rear
surface recombination velocity (Ses). Lifetime value of fabricated films was measured
by micro-wave detected photo-conductance decay (u-PCD) technique. The
passivating film with a-Si/Al ratio of 0.2 : 1 was obtained lifetime value of 18.36 usec.
The measured parameters were used in PC1D simulation of analyzing conversion
efficiency and solar cell. It is found that solar cell with passivating layer by ALILE

process obtains higher efficiency ( =13.97%) than standard solar cell by 1.13%
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