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Pretreatment of CdZnTe(211)B Substrates for MBE

WU Liangliang
(North China Research Institute of Electro-optics, Beijing 100015, China)

Abstract: This article discusses the surface pretreatment processes for CdZnTe, which is used as a
substrate for HgCdTe grown by molecular beam epitaxy. The main purpose of the wet chemical treatment
process is to remove the surface damaged layer of the substrate. The etch rate of 0.5% Br-MeOH is
approximately 7 nm/s; however, after the etch process, a Te-rich layer and an oxide layer will be formed on
the surface. The thickness of the oxide layer increases with the increase in the concentration of Br-MeOH.
The major purpose of the high-temperature thermal treatment process is to eliminate the Te-rich layer and
the oxide layer formed by wet chemical etching. Thermal treatment at 340°C can eliminate the oxide layer.
The substrate surface can also be directly treated using cyclotron resonance plasma to form a normal
stoichiometric clean surface.
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HEFTAME, AMEAA R R IC /N AR B8 B Firxt
NRER K T AAMEBNOE FRER, XLMeE 2
B, AT SEELTS NG, iR A S i %14 2 5 HgCdTe
MEMEZER . P REGHIE, {151 CZT #1)E L
HPIEAE K HoCdTe AR (2L AMARII 28 B L IE R
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Fig.1 The SEM image of the cross section of CZT(211)B
substrate
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Fig.2 The relationship between corrosion rate of
CZT(211)B substrate and bromine concentration
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Fig.3 Angle-resolved XPS showing the variation of 3ds,
Te peakenergies for CZT sample surfaces that are:
(a)cleaved; (b) 0.5% BM etched;(c) 1% BM etched;
and (d) 5% BM etched
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Fig.4 The effect of BM solution concentration on
oxide thickness
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Fig.5 The effect of substrate preheat temperature on surface
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Fig.6 The effect of substrate preheat temperature on
surface oxide contamination
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Fig.7 Photoelectron intensities of (a) the oxygen 1s

peak and (b) thecarbon 1s peak as a function

of substrate preheat temperature
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Fig.8 The effectof substrate preheat temperature on
intensity ratio of Cd to Te and Zn to Cd for a
CZT substrate
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Fig.10 RHEED patterns along the [0 -1 1] direction for (a) wet chemically prepared CdZnTe and (b) ECR plasma prepared CdZnTe
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