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Abstract

In this study, pyramid structured black silicon process was developed in order to overcome disadvantages of using wet etching to
texture the surface of single crystalline silicon and using grass/needle-like black silicon structure. In order to form the pyramidal black
silicon structure on the silicon surface, the RIE system was modified to equip with metal-mesh on the top of head shower. The process
conditions were : SFg/O, gas flow 15/15 sccm, RF power of 200 W, pressure at 50 mTorr ~ 200 mTorr, and temperature at 5 C. The
pressure did not affect the pyramid structure significantly. Increasing processing time increased the size of the pyramid, however, the size

remained constant at 1 ym ~ 2 ym between 15 minutes ~ 20 minutes of processing. Pyramid structure of 1 ym in size showed to have the
lowest reflectivity of 7 % ~ 10 %. Also, the pyramid structure black silicon is more appropriate than the grass/needle-like black silicon

when creating solar cells.
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Fig. 1. Schematic diagram of RIE system using metal-mesh.
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Wafer: p-type, (100) 1-20 Q-cm, 4" Si

Cleaning: acetone (10 min)
methanol(10 min)
5% HF solution : 5 min

RIE process
SF;/O, gasratio 1:1
RF Power 200 (w)
Pressure 50, 100, 200 (mTorr)
Process temp. 5 (°C)
Process time 5, 10, 15, 20 (min)

use metal-mesh
PECVD

G LS EUSEN  pECVD - ARC SicN, , thickness 750 A

Fig. 2. Flow chart of RIE texturing process.
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Fig. 3. SEM image according to RIE process time( X 10K).
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Fig. 4. SEM image according to RIE process pressure (X 10K, x
30K).
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Fig. 5. Comparison of needle like[10] and pyramid structures.
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Fig. 6. Reflectance comparison of bare sample and black silicon
sample.
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Fig. 7. Reflectance comparison of bare sample and black silicon
sample after anti-reflectance coating.

Fig. 8. SEM image of etched surface after solar cell process.
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