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Abstract We investigated optical anisotropy and homogeneity of a n-doped InP single crystal wafer grown by Vertical
Bridgeman method. As circularly polarized light at 1,060 nm wavelength was incident to the wafer surface, output light
polarization was analyzed to see optical birefringence-induced change in polarization. We also scanned the position on the
wafer to which light was incident to see position-dependent optical anisotropy of the wafer, i.e, inhomogeneity. The change
of polarization was seen to be correlated to some extent with etch pit density of the wafer. The polarization-based optical
analysis can also be applied to other kinds of single crystal wafers which have crystallographic symmetries for the shake
of straightforward examination of crystal defects such as dislocations as a function of wafer position and homogeneity of
optical anisotropy.

Key words InP, n-doping, 2-Inch wafer, Single crystal defect, Dislocation, Optical isotropy, Polarization change,
ZincBlende structure, VB growth method
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Fig. 1. Optical setup for measuring polarization change through a sample (wafer).

(b)

Fig. 2. (a) a n-type InP single crystal wafer. 1,060 nm laser was incident to each center of the nine squares to examine position-dependent
optical isotropy of the wafer and (b) a photo of the wafer.
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Fig. 3. (a) Optical output power through the analyzer as a function of its angle. They were normalized to the maximum power for a
given wafer position. (b) n as a function of the wafer position. Position number zero (“0”) denotes the case without the wafer (air).
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Fig. 5. Distribution of etch pit density (EPD) of nine local square

areas (Fig. 2(a)) on the n-InP substrate and the n value obtained

from the measured polarization change (standard deviation of
1 is 1.12 %).
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