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Topographic observation of minute defects in a dislocation-free Si single crystal wafer
by a synchrotron radiation plane-wave, and computer simulation with dynamical diffraction theory
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We developed various kinds of X-ray scattering topography, and have realized imaging and crystal structure analysis
of various materials. Evaluation by plane-wave X-rays topography is effective for a silicon wafer which includes a
minute defect, at BL20XU (undulator light source beamline), and at BL20B2 (bending-magnet light source beamline)

in SPring-8, and the experiments have been performed.

The experimental results of the plane-wave X-rays topography for the silicon single crystal in BL20XU is shown, and
discussion on observation results is represented. We made a program including the Takagi-Taupin equation which
is a basic equation of dynamical diffraction theory, made the simulation from which we obtain a numerical

solution of Laue-transmission case by a single crystal silicon and talked on the spatial resolution.
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Fig. 1 Schematic illustration of the experimental arrangement for plane-wave x-ray diffraction topography at
BL20XU, SPring-8. The double-crystal monochromator was in the optics hutch, and the collimator and sample
crystals were set on precision goniometers installed in the second experimental station.
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Fig. 2 Flow chart of Program.
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Fig. 3  Rocking curves of the Si 220 reflection:

measured in a symmetric Laue case.
(@) no strain. (b) with strain
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Fig.4  An experimental result (red) at no strained
area .
The simulation of diffraction profiles (blue).
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Fig. 5 The simulation of diffraction profiles including
strain. Strain centers are set different positions. (a) near
the surface. (b) the center. (c) near the base.
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Fig. 6

(a) Computer simulation image.

(b) Topographic images of grown-in microdefects in
a slowly grown CZ-Si wafer.
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