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ABSTRACT: The dependency of the electrical characteristics of silicon solar-cells on the depth of damaged layer induced by wire-sawing
process was investigated. To compare cell efficiency with residual sawing damage, silicon solar-cells were fabricated by using as-sawn
wafers having different depth of saw damage without any damaged etching process. The damaged layer induced by wire-sawing process
in silicon bulk intensely influenced the value of fill factor on solar cells, degrading fill factor to 57.20%. In addition, the photovoltaic
characteristics of solar cells applying texturing process shows that although the initial depth of saw-damage induced by wire-sawing
process was different, the value of short-circuit current, fill-factor, and power-conversion-efficiency have an almost same, showing
~17.4% of cell efficiency. It indicated that the degradation of solar-cell efficiency induced by wire-sawing process could be prevented by
eliminating all damaged layer through sufficient pyramid-surface texturing process.
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subscript

Jsc @ Short-circuit current
Voc : Open-circuit voltage
FF : Fill factor

PCE: Power conversion efficiency
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Fig. 1. Fabrication flow for silicon solar cell with different initial
depth of wire-sawing silicon wafer
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Fig. 2. Minority-carrier recombination lifetime of wire-sawing silicon
wafer as a function of etched thickness
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Fig. 3. Surface morphology of wire-sawn silicon wafer with different
condition measured by SEM: (a) deep saw-damaged
wafer without texturing, (b) shallow saw-damaged wafer
without texturing, (c) polished wafer without texturing, (d)
deep saw-damaged wafer with texturing, (e) shallow saw-
damaged wafer with texturing, and (f) polished wafer
with texturing
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Fig. 4. (a) Dependency of surface reflectance of wire sawing
silicon wafer on the initial damaged depth and surface
structure as a function of wavelength. (b) J-V curve of
the fabricated silicon solar cell with different initial damaged
depth and surface structure

Table 1. PV characteristics of fabricated silicon solar cell with
different initial damaged depth and surface structure

Sample Voc Jso FF PCE
(V) |[(mAfem?®)| (%) (%)

DDW w/o texture 0.57 11.99 57.20 3.93
SDW w/o texture 0.57 12.48 69.62 497
PW w/o texture 0.57 20.12 77.65 8.94
DDW with texture 0.57 39.27 78.05 17.53
SDW with texture 0.57 39.46 77.35 17.46
PW with texture 0.57 39.60 76.66 17.35
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