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Surface Processing of Cadmium Zinc Telluride Substrates
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(Kunming Institute of Physics, Kunming 650223, China)

Abstract: In this study, the surface processing of cadmium zinc telluride (CZT) substrates was studied,
which revealed surface dislocation defects. The surface processing mechanism and influence of the process
parameters on the surface of the CZT substrates, including mechanical grinding, mechanical polishing,
chemical mechanical polishing, and chemical polishing, are presented. Moreover, three types of chemical
etchants, Everson, Nakagawa, and Ea,, which reveal dislocation defects on the surface of CdZnTe with

different crystal orientations, were also investigated.
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Table 1 Comparison of physical properties between cadmium zinc telluride (Cdo.96Zno.04Te) and monocrystalline silicon (Si)

Parameters CdZnTe Si

Lattice constants a/(A) 6.485(300 K) 5.43(300 K)
Equilibrium segregation coefficient 1.35 -

Expansion coefficient #/(K™) 4.96x10(300 K) 2.6x10%(300 K)

Elastic modulus £/(MPa) 7.17x10% 1.31x10°
Thermal conductivity &#/(W-cm™-K")  0.01(300 K) 1.5(300 K)
Thermal diffusivity Do/(mm?:s™) 6.0x107(300 K) 90.0
Poisson’s ratio 0.16 0.28
Density o/(g-cm™) 5.68 2.33
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Fig.1 Schematic diagram of mechanical grinding device and grinding mechanism
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Fig.2 The relationship between abrasive type, size and surface roughness and material removal rate [*]
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Fig.3 Scanning electron microscopy images of abrasives with irregular and regular shape
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Factors Slotted non-slotted
“Material removal 3-4(<3in)  5-8(<3in)
rate/(um/min) 3-4(=3in) 1-2(=3in)
Total thickness variation similar similar
Number of surface scratches  high low
Processable wafer size =3in <3in
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Note: *The data tested in this work.
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Fig.14 Correlation between the surface roughness and stock removal of CdZnTe substrates for several concentrations of brominel4’!
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Fig.16 Traces of etch pits down from a specimen surface in a successive polishing and etching experiment, and optical micrographs of

an etch-pit array observed in two etching stages are shown on the right
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