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Translucent solar cells offer a promising option for building-
integrated photovoltaic technologies (BiPV), capable of
generating substantial electrical power while allowing some
sunlight to pass through to the building. Among various
designs, architectures using perforated microstructures
enable adjustable transparency. However, conventional
lithography and etching processes are limited in the
scalability of these cells to PV module levels.

This work explores a rapid patterning technique utilizing a
nanosecond laser beam (A = 355 nm) to create microhole
arrays on commercial Si solar cells. In our prototype cells,
this method produces a hexagonally arranged array of
microholes (= 22 um in diameter), with a microhole spacing
of 10’s of um to 100’s ym. The array, measuring 20 mm x 7
mm, is created in under 7 seconds. Photovoltaic analysis of
cells with 120 pm spacing (transparency = 1 %) shows
retention of over 93 % of the initial short-circuit current
density (Jsc), with the open-circuit voltage (Voc) and fill
factor (FF) maintaining 85 % and 80 % of their initial values,
respectively. This suggests that most damage is localized
near the junction region. Electron microscopy reveals a SiOx
layer beneath the Si surface, likely formed by reactions with
ambient oxygen. We will address optimizing the process to
reduce laser-induced damage at the junction and remove
surface debris to boost device performance.
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