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The results are presented of X-ray topography exposures of A'"'BY semiconductor autoepitaxial structures and single crystals on

the VEPP-4 white SR beam in Laue reflection.

Exposures of strongly absorbing single crystals and
epitaxial structures of the A'BY semiconductors in
Laue reflection have been made on the experimental
station Topography and Diffractometry ([1]) on the
VEPP-4 storage ring white SR beam. The aim of the
work was to ascertain the influence of doping on the
structural perfection of the crystals as well as the role of
the inheritance of defects in the substrata by epitaxial
layers grown on them. Of course, the defects acquired
by the structures in the process of growing of them were
also of interest.

A silicon-doped gallium arsenide single crystal (elec-
tron conduction), grown by the oriented crystallization
technique with a carrier concentration of 2 X 108 cm 3,
had a dislocation density of about 10* ¢cm~™2. On this
substrate (about 350 pm thickness) an autoepitaxial
structure n-n*®-n* was grown using the chloride pro-
cess: an arsenide-gallium epitaxial film 0.15-0.5 pm
thick (n); a buffer layer between the epitaxial film (n)
and the substratum (n*) (having an additional doping
to remove the lack of conformity in the lattice parame-
ter) (n*?). The thickness of the buffer layer was 2.5 pm.
After the epitaxial structure had been created, half of its
area was etched away to the substrate. Thus, the possi-
bility was ensured of visualizing the defect structure of
both parts of the crystal with one exposure when the
white SR beam was directed at them simultaneously.
During the exposure the (100) plane of cut of the wafer
was placed perpendicularly to the incident white SR
beam. In fig. 1 topographs of three different Laue
reflections (the etching boundary in the figure is vertical
and is not observable) show that when growing the
epitaxial layers no complications of the dislocation
structure occur. Precipitates are also visible on the
topographs. The posterior etching also confirmed the
absence of dislocations brought into the epitaxial-growth
process ([2]).

Under identical conditions the exposure of another
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Fig. 1. Topographs (obtained from one exposure) of the
arsenide-gallium autoepitaxial structure (silicon-doped sub-
strate).
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Fig. 2. Topographs (obtained from one exposure) of the arsenide-gallium autoepitaxial structure (tellurium-doped substrate).

autoepitaxial structure was made. It was grown on an
arsenide-gallium substrate which was cut along the (100)
plane from a tellurium-doped bulk crystal (electron
conduction; a carrier concentration of 2 X 10'® ¢m 3,
an initial dislocation density of about 10° cm~2, a
cellular distribution structure) grown by the Czochralski
technique (AGCT). The epitaxial structure grown in the
chloride process was identical to that described above.
The etching of half of the structure area and the orien-
tation of the etching boundary under exposure were
also the same. The topographs in fig. 2 demonstrate an
entire inheritage of the cellular structure of the disloca-
tion distribution.

Tellurium as a doping additive was also used in an
indium phosphide single crystal (electron conduction,

IPET): 2 x 10" tellurium atoms/cm’. The bulk crystal
was grown by Czochralski’s pulling technique in the
direction of the [111] axis, and then a (100) wafer of 400
pm thickness was cut from it. The cut was prepared for
epitaxial growth. During the exposure the wafer was
placed perpendicularly to the SR beam. The topographs
in fig. 3, corresponding to different Laue reflections,
visualize in different ways the growth bands (no disloca-
tions are observed) and the dislocations in Borrmann
contrast (in the absence of the images of growth bands).
A superimposition of the images also occurs. The dif-
ference in the contrast of the images of these two types
of defects on different reflections is in agreement with
the conditions of image visualization as formulated in
ref. [3].
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Fig. 3. Topographs (obtained from one exposure) of the indium-phosphide tellurium-doped single crystal.
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