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Study on As diffusion control of MBE-grown P-on-N HgCdTe
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Abstract: As diffusion control caused by the thermal annealing of in-situ As-doped HgCdTe grown by molecular beam

epitaxy (MBE) was studied. HgCdTe with controllable As diffusion length is obtained at a lower annealing tempera-

ture, which is easy to form a PN junction profile that meets the design parameters. It provides a basis for the subsequent

development of new HgCdTe FPA devices. It is found that the longitudinal distribution of As concentration of the in-situ

As-doped HgCdTe changed under different Hg pressures during the thermal annealing process. And through theoretical

calculations, As diffusion coefficients under different Hg pressures are obtained. Meanwhile, the dark current simula-

tion of HgCdTe P-on-N structure with different As diffusion lengths was carried out through numerical simulation,

which verified the importance of deep-advancing process for As-doped HgCdTe PN junction.
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Fig. 1 (a) Cross section of HgCdTe with As doping, (b) XRD
curve of HgCdTe/CdTe/GaAs (211)
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Fig. 2 The schematic diagram of thermal annealing under

Hg pressure Note: A is HgCdTe sample, B is annealing

source (with Hg), C is Quartz tube
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S g JilHg #(g) Hg 43 (Pa)
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Fig. 3 SIMS results of HgCdTe before and after annealing un-

der different Hg pressures
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Table 2 Diffusion coefficient of As calculated under

three conditions

G Hg J£ AsP AR WAz
Gub313-a 0 2.20E-13  1.20E-13
Gub313-b 2. 37E+04 1.25E-14  3.50E-15
Gub313-c 3. 29E+04 5.10E-15  2.80E-15
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Fig. 4 As diffusion coefficients obtained by calculation un-

der different Hg pressures
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Fig. 5 Simulated dark current density of P-on-N devices be-

fore and after As diffusion annealing
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