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Investigation of wet chemical pretreatment
of CZT (211) B substrates for MBE

WU Liang-liang, WANG Cong, GAO Da,WANG Jing-wei, LIU Ming,ZHOU Li-qing
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract : The influence of different bromomethanol solution etching methods on the surface roughness and Reflection
High-Energy Electron Diffraction (RHEED) pattern of CZT(211) B substrate for molecular beam epitaxy were ana-
lyzed in this paper. It was found that CZT (211) B substrate which had not been etched with bromomethanol after
chemical polishing had a small surface roughness (less than 1. 0 nm) ,but the RHEED pattern had no diffraction spots
or stripes. When the CZT(211) B substrate is etched by a 0. 05% vol. % bromomethanol solution,even if the etching
is extremely short time,the surface roughness of the subsirate reaches 2.0 nm or more, and a high-density pillar is
present on the surface,and the RHEED patterns are round or thick stripe with bright spots. When the CZT (211)B
substrate is etched by a 0. 01 vol% bromomethanol solution, The surface roughness can be controlled at about 1.0
nm,and the RHEED pattern is clear short stripes which is the standard diffraction pattern of CZT (211) B crystal
face. At the same time,the results of repeated experiments on multiple substrates are consistent. The unoptimized me-
dium-wave HgCdTe material by the MBE on these substrates has a Full Width at Half Maximum (FWHM) of (49. 1
+5.9)arcsec,a composition of 0. 3083 +0. 0003 ,and a thickness of (6.54 £0.019) um.
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Tab. 1 The polishing and wet chemical ecthing methods of samples
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Fig. 1 The RHEED patterns of three CZT(211) B substrates from

group B after unetch and etch by 0. 05 vol% bromine methanol
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Fig. 2 The AFM image of four CZT(211) B substrates from group B

after etch at different etching times by 0. 05 vol% bromine methanol
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Fig. 3 The AFM image of CZT(211) B substrate before and

after etch at 30 s by 0. 01 vol% bromine methanol

N 4 s C 2 RE fh b 4 AR dh TS 0
i RHEED fi7 5 P BE, G &] 4 Jiv i 4 A g 1)
RHEED fif i ¥ 52 B4 7 fy) CZT (211) B % JiE
Tl 25 AT S PR RE S 2R S0 AR AT, AN [ B ok s 16 %
FHE 0 RHEED [E AR i B/ . R WIAE 0. 01
vol% TR F B I I et CZT (211) B ) i 22 TR 25
(R ke & RHEED fi7 4f AR ) A2, [F] i 2
WA ity 2% THDHLRE 52 38 1) 73 7~ RS SE HgCdTe A1 K

© (@

El 4 C4lREsh 4 4~ 0.01 vol% i ) ik CZT
(211) B 4K Ji5 e 1H RHEED 47756 [&] B
Fig. 4 The RHEED patterns of four CZT(211) B substrates from

group C after etch by 0.01 vol% bromine methanol
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Fig. 5 The RHEED patterns of < =111 >and <01 -1 >
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during the MBE process of HgCdTe material
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Fig. 6 The images of HgCdTe material
by MBE on CZT(211) B substrate
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Fig. 7 The XRD and FTIR images of HgCdTe
material by MBE on CZT(211) B substrate
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