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Abstract The relationship of grown-in defects such as crystal originated particles (COP), flow pattern defects
(FPD), laser scattering tomography defects (LSTD) was investigated in Cz-Si single crystals which had different
pulling speed during crystal growing. It is concluded that the density and radial distribution of grown-in defects
is strongly dependent on the pulling speed. And as the generation areas of these grown-in defects in a wafer are

identical in radial position, they can be generated from same origin during crystal growing.
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Fig. 1. COP images measured on polished wafer by atomic force microscope (AFM); (a) single-type, (b) dual-type,
(c) cross-section image of (a), and (d) schematic illustration of (c).
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Fig. 2. COP mapping data measured by particle counter
(SP1) after wafer cleaning; (a) 0.08~0.10 um size, (b)
0.01~0.14 um size, and (c) 0.14~0.30 um size.
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Fig. 3. Radial density profile of COP in a wafer cal-
culated from COP mapping data.
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Fig. 4. Schematic radial distribution of grown-in defects
in a wafer.
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Fig. 5. COP size distribution measured on the wafers
grown under different pulling speed.
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Fig. 6. Radial distribution of grown-in defects density

in wafers grown under different pulling speed; (a)

COP, (b) FPD, and (c) LSTD.
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Fig. 7. Correlation of the diameter of defects generation
area in a radial position; (a) FPD and COP, and (b)
FPD and LSTD.
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