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CdZnTe (CZT) has been traditionally used as substrate for HngTe (MCT) epitaxy. The
constraint of good lattice matching plays a fund‘ar)nental role in the use of this substrate.
In fact,v (iespite the difficulties in growing large arf;a of affordable high-quality substrates,
CZT wafers remain the best choice for high yield infrared devices. Nevertheless, material
quality of the substrate and epilayer play a limiting role in IR focal plane array (FPA)
detector technology. Furthermore, data suggest that the quality of the epilayer is affected
by imperfections in the CZT substrate. In addition the pixel size for the current
generation of FPAs (less than 20um) suggests a need for detailed microscale
characterization and an understanding of the substrates and epilayers on at least the
spatial scale of the pixel dimeﬁsions.

In an effort to understand the correlation between material quality and device
pgrfg;mqnces, we have begun to study CZT substrates to investigate bulk and surface
pfoperties. The National Synchrotron Light Source (NSLS, BNL) permits a wide variety

of material investigations that take advantage of the highly collimated photon radiation

emitted from the X-ray and VUV-IR rings. Synchrotron radiation offers the capability to
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combine good resolution and shorter exposure times than conventional X-ray sources,
which allow the ability for high-resolution mapping of relatively large areas in an
acceptable amount of time.

Transmission X-ray diffraction techniques, such as white beam topography and rocking
- curves, have already been used for bulk investigation [1] as well as IR transmission
microspectroscopy. Surface studies on CZT substrates were performed using X-ray
diffraction. By correlating results from the different material and device investigations,
we offer a more complete characterization of bulk and surface crystalline quality and
their effects on device performance. Information on the location of grain boundariés and
precipitates, evaluation of impurity content, and stoichiometry variations will be reported.
The ultimate goal is to understand the defects in CZT substrates and their effects on the
performance and uniformity of MCT epilayers [2], and then to apply this unde;standing

to produce better infrared detectors.
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Fig.1. a) NIR-Transmission map; b) FT-IR microspectroscopy absorption map (scan performed with 25 pm
resolution and with energy ranges between 7800 cm-1 and 720 cm-1); ¢) White beam diffraction

topography detail.
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Fig.2. a) FT-IR absorption map detail of Te-inclusion; b) Transmission spectra at the cross locations.





