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Correlation between Everson etch pits and material defects
of (112) B CdZnTe substrates

ZHOU Chang-He'*, YANG Jian-Rong’, ZHOU Mei-Hua’, XU Chao’
(1. University of Chinese Academy of Sciences, Beijing 100049, China;

2. Key Laboratory of Infrared Imaging Materials and Devices, Shanghai Institute of Technical Physics, Chinese
Academy of Sciences, Shanghai 200083, China)

Abstract: By studying the relationship between Everson etch pits on CdZnTe (112)B surface and (111)B surface, the
correspondence of Everson etch pits on the (112)B surface and the defects in CdZnTe materials were revealed. The re-
sults show that the rod-shaped etch pits on the (112)B surface originate from the bulk defects in the material, or develop
from the residual pyramidal etch pits after the extending defects terminate. Three kinds of different pyramidal etch pits
on the (112)B surface come from the extending defects with the extending directions in <110>, <211> and <123>, re-
spectively. Results also show that the habit etching faces of some pyramidal etch pits on (111)B surface can no longer
form pyramidal etch pits on (112) surface. By observing the lateral shift of etch pits during prolonged etching, it was
confirmed that Everson etchant could only reveal the extending defects with the crystal orientations situated near the con-
nection line of [011] and [ 101] on the (112) pole figure. Based on the experimental results, the relationship between
etch pit density on CdZnTe (112)B surface and the defect density of CdZnTe materials was discussed. The results will
be helpful for HgCdTe molecular beam epitaxy to identify the defects in HgCdTe epilayers originating from CdZnTe sub-
strates and better control the quality of CdZnTe (112)B substrates.
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Fig. 1
(112)B surface

Everson etch pits of different shapes on CdZnTe
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Fig. 2 Changes of etch pit geometries and positions on the

(112) B surface during secondary etching
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Fig. 3 Relations of etch pits on the (112)B surface and flat-
bottom etch pits with different D/Ws on the (111) B surface
(a) micrographs of etch pits with different D/Ws on the (111)B

surface, (b) schematic diagrams of flat—bottom etch pits sec-
tioned by (112) plane, (c¢) micrographs of etch pits observed
on the (112)B surface coinciding with the geometries in (b)
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Fig. 4 Pyramidal etch pits of extending defects oriented in <
110> and <112> on the (111)B surface (a) [101] orietation,
(b) [011] orientation, (¢) [110] orientation, (d) [211] ori-

entation, (e) [ 121] orientation, (f) [112] orientation
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Fig. 5 Typical Everson etch pits on CdZnTe (112)B surface
(a) <110> extending defects, (b) <112> extending defects,
(¢) <123> extending defects
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Fig. 6 Orientation distributions of the extending defects in

CdZnTe substrate samples on the (112) polar figure. The dia-
mond points are the orientations of the extending defects ob-
served by etch pit real-time observation technology on the
(111)A surfaces . The observed area of the samples is 897.7 pm
x 670 um (a) sample M4834, (b) sample K4911
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