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Abstract : We produced noble surface structure of crystalline Si for solar cells by using preferential aqueous etching
on crystallographic defects which were induced by grinding process. We analyzed the reflectance of textured surface
according to surface topography resulting from various etchant concentrations and duration of etching process. The
crystallographic defects and textured surface topography were investigated by using transmission electron microscopy and
secondary electron microscopy, respectively. Also, the measurement of reflectance of textured surface utilizes
spectrophotometer. The optimized texture surface exhibits improved result indicating reflectance of below ave.1%. And

it is cost-effective as well as taking short time within a few minutes.
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Table 1. Conditions of coarse grinding process
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Normal load Platen rate (RPM)

# of grit of grinding pad Coolant

11 kPa 70 RPM

320grit water
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Fig. 1. Cross sectional image of defects induced by grinding
process utilized by Transmission Electron Microscopy; the
majority of crystallographic defects being on {111} plane
and selected area diffraction pattern of crystalline Si
substrate indicated in the inset.
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Fig. 2. Cross sectional image of pore structures measured by secondary electron spectroscopy; (a) is 50s etched sample on HNOj;-rich

etchant and (b) is 50s etched sample on HF-rich etchant
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Fig. 3. Top view of textured surfaces measured by Secondary Electron Microscopy; (a)-(¢) was processed on HNOs-rich etchant, (d)-(f)
was processed on HF-rich etchant and, (a), (d) is images of 50s etched samples. (b), (¢) is images of 100s etched samples and

(c), (D is images of 600s etched samples
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Fig. 4. Reflectance of textured samples and polished sample for
reference; (a)-(c) was processed on HNO;-rich etchant, (d)-
(f) was processed on HF-rich etchant and, (a), (d) is images
of 50s etched samples. (b), {¢) is images of 100s etched
samples and (c), (f) is images of 600s etched samples
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Fig. 5. Highlighted reflectance of textured samples; (a) is fabricated on HNO3-rich etchant and (b) is fabricated on HF-rich etchant

ol AR MR} W wf)7) 48 A Al 167 A3E (2009)



(a)

broad pore

narrow pore

stru&tures structt&res

Fig. 6. Schematic of relationship between reflectance and
topography; (a) indicates narrow pore structures induced by
HNO;-rich etchant and (b) indicates broad pore structures
induced by HF-rich etchant
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