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X-ray diffraction topography and etched surface morphology
of CdZnTe single crystals
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Abstract: Many kinds of typical crystal defects can be observed in the
Cadmium Zinc Telluride (CdZnTe) single crystals. Characterization of the
defects have long been focused. X-ray diffraction topography is a
powerful method for the investigation of structural integrity and
homogeneity of single crystals. In this paper, the defects of CdZnTe
substrate and Mercury Cadmium Telluride (MCT) epitaxial layer grown by
liguid phase epitaxy (LPE) were investigated by X-ray diffraction
topography in reflection. The X-ray diffraction topography and etched
surface  morphology of the same substrate were compared to
characterize the defects. Six types of X-ray diffraction topography of
defects in the CdZnTe substrate were observed including perfect
structure, mosaic structure, twin crystals, low-angle grain boundary,
inclusions/precipitates, scratches. And they were studied in detail,
respectively. At present, the major type of X-ray diffraction topography
of CdZnTe substrate was perfect structure. Scratches and mosaic
structure defects have been eliminated. Low-angle grain boundary was
the major type of defects in the CdZnTe substrates. Comparing the X-ray
diffraction topography of CdZnTe substrate and MCT epitaxial layer
grown on the same substrate by LPE, the low-angle grain boundary

defects on the substrate were also observed on the MCT epitaxial layer.
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These results suggested that the quality of MCT epitaxial layer was
closely related to the defects of CdZnTe substrate. The substrate with
perfect structure was the foundation for the growth of MCT epitaxial
layer with high quality.

Key words: X-ray diffraction topography; X-ray topography; Etched

surface morphology; CdZnTe; crystal defects
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Fig.1 A BedeScan™ X-Ray Defect Mapping Tool. (a) the appearance
of the equipment, (b) the internal structure of the equipment, (c)
schematic diagram of the topography configurations in reflection.
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Fig.2 (a) CdZnTe X-ray topography image of type I, perfect
structure, (b) Etched surface morphology, (c) micrograph of etch pits.
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Fig.3 (a) CdZnTe X-ray topography image of type II, mosaic
structure (b) Etched surface morphology, (c) micrograph of etch pits.
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Fig.4 (a) CdZnTe X-ray topography images of type IlI, twin crystals,
(b) micrograph of etch pits.
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Fig.5 (a) CdZnTe X-ray topography images of type IV, low-angle
grain boundary, (b) Etched surface morphology.
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Fig. 6 Schematic diagram of low-angle grain boundary.
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Fig. 7 (a) CdZnTe X-ray topography image of typeV,
inclusion/precipitate, (b) micrograph of etch pits.
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Fig. 8 CdZnTe X-ray topography images of type VI, scratches.
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Fig. 9 X-ray topography images of (a) a CdZnTe substrate, (b) the
MCT epitaxial layer grown by LPE.
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Fig. 10 X-ray topography images of (a) a CdZnTe substrate, (b) the
MCT epitaxial layer grown by LPE.
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