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Abstract Recent studies have shown methods of improving solar cell efficiency. Especially on single crystalline silicon
wafer which is high-efficiency solar cell material that has been widely studied. Interstitial oxygen (Oi) is the main impurity
in the Czochralski (Cz) growing method, and excess of this can form precipitates during cell fabrication. We have
demonstrated the effect of Oi impurity and oxygen precipitation concentration of the wafer on Cz-silicon solar cell efficiency.
The result showed a decrease in cell efficiency as Oi and oxygen precipitation increase. Moreover, we have found that the
critical point of [Oi] to bring higher cell efficiency is at 14.5 ppma in non-existent Bulk Micro Defect (BMD).
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Fig. 1. The variation of the Oi concentration in (a) High [Oi] Ingot and (b) Low [Oi] Ingot. X-axis indicates [Oi] at each position of
the ingot. (0 mm: beside shoulder, 1000 mm: the middle of the body, 2000 mm: beside tail position). R (filled diamonds), R/2 (filled
squares) and Edge (filled triangles) indicate position of the wafer.
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Fig. 2. Comparison of A[Oi] and BMD(bulk micro defects) density result in (a) High [Oi] (b) Low [Oi] ingot. A[Oi] (scatter plot)
measured from before and after oxidation. BMD (bar graphs) is obtained from image analysis of oxidized wafer after wright etching.
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Fig. 3. Comparison of optical images and optical micrographs of BMD (bulk micro defects) density in silicon from 0 mm ingot
position (beside shoulder) results of (a) High [Oi] (b) Low [Oi] ingot. Bar graphs is obtained from image analysis.
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