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As-doped HgCdTe films grown by Te-rich LPE
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Abstract: The properties of As-doped HgCdTe epilayers grown by Te-rich LPE were investigated. The Hall measurements
showed that the electrical parameters varied greatly with the samples even though they were grown under the same condi-
tions. If the epilayers are assumed homogeneous, Hall parameters cannot be interpreted well theoretically. By using the
secondary ion mass spectrometry ( SIMS) and temperature dependent Hall measurements, the accumulation of arsenic atoms
was observed on the surface of the HgCdTe epilayers after the Hg-rich activation annealing at high temperature. The arsenic
atom concentration of the accumulation layer is 1 ~2 orders of magnitude higher than that inside, which introduced a nonu-
niform distribution of acceptor Asg, in HgCdTe epilayer. Based on the characteristic of arsenic atom distribution, a simpli-
fied double layer model was applied to describe the distribution of the acceptor in HgCdTe epilayer. Hall parameters of the

epilayers can be explained well by using the above method. The concentration and activation energy of acceptor are ob-

tained.
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Fig.1 The temperature-dependent Hall measurements of As-
doped HgCdTe epilayer after annealing
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Fig.2 The temperature-dependent Hall measurements of etched
As-doped HgCdTe epilayers after annealing
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Table 1 Summary of fitting parameters for the annealed As-doped HgCdTe grown from Te-rich LPE
Number x d (pm) d,(pm) b Ny (em™3) Ny (em™%) Np(cem™3) E,(meV)
Sample 1 0.2325 11.174 1.1 190 2 x10% 1x10% 5.9 x10" 9
Sample 3 0.2294 14.83 1.25 103 1 x107 2.3 x10% 5 x10* 7.2
Sample 4 0.2282 10.08 1.15 136 3 x10% 1x10% 5 x 10 7.5
Sample 5 0.2430 10.248 1 105 6.3 x10% 2.4 x105 4.8 x10" 7.5
Sample 6 0.2251 14.883 1.1 110 3.3 x10% 1.2 x105 4 x10" 8.2
Sample 7 0.2250 13 1.12 280 4 %10 1x10% 5.2 x10* 7.8
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JEA FIHE AR B R S RO BB R I AR RE 1
b R 2R (GRTE SR FG R R Te =ik R EER
R) BB As BT EERFEY HUEA FiE— P E.
ET KB TR As TR M, I BE
RN ZHREE S As J5UT- MR BE 2 6] HA A M, A1
ek e 2 Pk BB T I RUR FSUR AR USR5, Xof
PR R S B IE SR BWIESE T3 — 5. R84
FEHIR, HeCdTe SMEM R E T As JRTHE
£ 10" ~ 10" em 724, WiAH KA ERATS Ry 3459 43 A
FIRIREE ( ~ 107 em ™) As S8R KE, As BRI T
M52 ERE A 7 ~8 meV. SMEFTRLH As BARH T
A AR50 23 A Xt A1 kG P 2k B AN £ S MBS TR
W& & T2 W RLRIA B HE .
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