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X-ray imaging devices based on single-crystal CdZnTe detectors are advantageous as compared to scintillator-based ones because they provide higher image quality and operate at lower radiation dose. However, a problem is that CdZnTe crystals suitable for the production of elements for X-ray detectors should be freed of structural imperfections such as microscopic precipitations and low-angle boundaries; a strong effect on these imperfections on the image quality was demonstrated in [1]. The dependence of microstructural properties of CdZnTe single crystals on the schedule of their postgrowth cooling was studied in [2].

In this work, the effect of the deviation of crystal composition from stoichiometry was studied by the observation of precipitates and low-angle boundaries. Precipitates were observed using infrared microscopy and by atomic force microscope in the phase-contrast mode, and low-angle boundaries were revealed by X-ray diffraction. CdZnTe single crystals were grown by self-seeding using the Obreimov-Shubnikov technique, the crystal composition was controlled by introducing an excess of the desired component to the growth charge as described in [3]. The equilibrium distribution of the excess component between the condensed phases and the vapor took place during growth.

In the crystals obtained, precipitations as large as 15 µm in size together with smaller ones, 0,3 µm in size, were present at a greater Te excess (0,1-0,5 wt %). At a low Te excess, 0,1-µm-sized precipitates were observed. In single crystals grown at a low total vapor pressure (at Pmin), no precipitates were observed. Single crystal grown at a high Cd pressure (P = 2,65 atm) contained precipitates about 10 µm in size, while precipitations of nanometric range were absent.

X-ray diffraction studies showed the presence of microstructure in both Te-rich and Cd-rich crystals. The crystals were the better the lower was the total vapor pressure. The crystals grown at the lowest vapor pressure attained no grain boundaries was observed; in these crystals, the width of the rocking curves was 7,5 arc sec in the (004) reflection. The growth direction of the crystals obtained by the self-seeding process depended on the charge composition.
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