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Research on In-situ As-doped HgCdTe Thin Film Growth on Ge-base by MBE
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Abstract: This paper reports the result of in-situ As-doped HgCdTe thin film growth on Ge-base by MBE.
It mainly reseaches on controlling the temperature of As-doped HgCdTe thin film, and analyzes the
relationship between the crystal quality and the As-flux. It has been achieved the relationship between the
temperatures of effusion cells and impurity concentration which was analyzed by SIMS; FTIR, X-ray and
EPD are used to character the quality of the crystal, and the result shows that the HgCdTe thin film with
good crystal quality and low defect density could be grown by MBE; More efforts were carried on the
existing annealing of As-impurity, as well as the electronic parameters with different annealing

temperatures.
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Fig.1 The schematic diagram of double zone Hg-saturate
annealing with tube sealing
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Fig.2 The RHEED figure of MBE growth HgCdTe with
different temperature of substrate
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Table 1 The growth condition on different As-flux condition
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Fig.3 The results of second ionization mass spectroscopy
(SIMS) test
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Fig.4 The curve between As concentration and temperatures

of effusion cell
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(a)Surface morphology is rough, while As-flux is too high;(b)Surface morphology is smooth, while As-flux is appropriate

()R IE, RIS R AF

K5 Al As RIS N RETES

Fig.5 The surface morphology on different As-flux condition
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Table 2 The composition and thickness uniformity of samples

Pl X AX d/um Ad/pm
MMGeM-004 0.345 +0.004 53 +0.21
MMGeM-005 0.303 +0.001 4.86 +0.15
MMGeM-006 0.3125 +0.0025 4.87 +0.17
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Fig.6 The FWHM of X-ray double crystal diffraction
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Fig.7 The pictures of EPD
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Table 3 The Hall test results of samples with different annealing temperatures

FEdh S BRKR B kg lem™® LA EI(Cm*/V-s) 5 R L i
MMGeS-03-01 n 4.12x 10" 1.63x10° 250C R
MMGeS-03-02 p 1.44x10% 1.16 X 10? 250°C a &t
MMGeS-03-03 p 1.03x10% 1.10x10° 250°C b Atk
MMGe2013-087-4 n 2.36x10% 3.78%X10° KIBARBE v a &t
MMGeM-04-01 n 1.56X 10" 1.95x10° 220°C A
MMGeM-04-02 p 1.06 X 10" 255 102 220°C a %Ak
MMGeM-04-03 p 1.10x 10" 2.58 X107 220°C b At
MMGe2013-087-5 n 1.55x10% 1.29x 10* KIBAREE v b &1t
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