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ABSTRACT: Nanoscale textured black silicon has attracted intensive attention due to its great potential as applications in multi-
crystalline silicon-based solar cells. It absorbs sunlight over a broad range of wavelengths but introduces large recombination centers,
non-uniform doping into cell. In this study, we present a metal-assisted chemical etching technique plus alkaline etching process to
fabricate nanoscale pyramid structures with optimized condition. To make the structures, silver nanoparticles-loaded mc-Si wafer was
submerged into H,O,/HF solution first for nanohole texturing the wafer and textured wafer etched again with KOH solution for making
nanoscale pyramid structures. The average reflectivity (350-1050 nm) is about 8.42% with anti-reflection coating.
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Fig. 1. Schematics of three steps preparing nanoscale pyramid
texture
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Fig. 2. SEM surface image of CH;COOH/HF/HNO; acid etching.
The ratio of mixture is (a) 10:3:6 and (b) 10:6:6
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Fig. 3. Reflectivity of acid-etched mc-Si subatrate
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Fig. 4. SEM surface image of post-etching in KOH solution to
convert nanohole texture in to the nanoscale pyramid
texture. The time of post-etching is (a) 4 min, (b) 5 min,

and (c) 6 min
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Fig. 5. Reflectivity of mc-Si substrate after anti-reflection coating
with nanoscale pyramid
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