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Arsenic doping and activations in HgCdTe by MBE

ZHAO Zhen-Dian'”*, CHEN Lu', FU Xiang-Liang', WANG Wei-Qiang', SHEN Chuan',
ZHANG Bin', BU Shun-Dong', WANG Gao', YANG Feng', HE Li'
(1. Center of Materials and Devices, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The arsenic doping and activations on HgCdTe ( mercury cadmium telluride) p ™ -on-n hetero-
junctions grown by MBE ( molecular beam epitaxy) have got a lot of attention in fabricating high per-
formance long-wavelength IRFPAs (infrared focal plane arrays). In this paper, the performances of
HgCdTe diodes with different arsenic doping concentrations are presented. According to the -V results
and dark current mechanism, the effect of arsenic concentration on the trap-assisted tunneling current
was calculated and analyzed. To achieve reproducible doping and activation process, the dependence
between arsenic doping efficiency and Hg/Te condition was reported. As activation ratio could be high-
er than 60% under activated annealing at 300, 420 and 240 degree Celsius under an Hg saturated vapor
pressure, which was demonstrated by means of Hall-effect measurements and SIMS ( Secondary Ion
Mass Spectrometry ) .
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Table 1 Basic information

Hi5 WK A0 WX BAWKIE/em™ P X As BAIKIE/cm™ HULEE/ pm
1 GaAs 0.230 -1 ~3x10" 5x10'° 30
2 GaAs 0.236 A1 ~3x10" 1x10'8 30
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Table 2 The fitting parameters of two diodes

B T/K  1o/ns  E/E, N/em? R, (Q)
60 41 0.6 8.2x10" —
80 146 0.6 1.2x10"2 —
! 100 166 0.6 4.0x10" —
120 83 0.6 2.1x10M —
60 20 0.54 1.6 x10™ 3.3x10%
) 80 4.5 0.40 3.0x10™ 7.8 x107
100 1.0 0.35 1.6x10" 9.3x107
120 0.2 0.25 2.6x10" —
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Table 3 The effect of Hg condition on arsenic doping uniformity

g CdTe B TEH HgCdTe B BIR HeCdTe B &K HgCdTe BEMh
K2 () SIMS(em™) Tk SIMS(cem™) Tk SIMS(em™) Tk SIMS (em™) Tk
5 1.30 x10% 0% 5.7x10"7 2.0x10'° 0% 1.20x10'® 0%
15 1.20 x10% 8% 5.5x10"7 1.5x10'® 25% 6.50 x10"7 46%
25 1.03 x10%° 20% 4.0x10"7 1.0 x10' 50% 4.85x10"7 59%
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(4% 568 W)
4 Conclusions

Low loss rectangular micro-coaxial transmission
line and beam-steering antenna array were designed and
analyzed by surface micro-machined process in this pa-
per. The rectangular micro-coaxial transmission line
filled air substrate was fabricated and measured to a-
chieve insertion loss less than 0. 18 dB. The proposed
beam-steering antenna array was proposed in an area of
17.5 x14.5 x0. 42 mm’ and the wideband characteris-
tics was obtained by ladder probe from 55 ~ 65 GHz,
which includes worldwide unlicensed 60 GHz band.
The proposed antenna array has wide beam steering ca-
pability covering 70° areas with 12. 1 dBi gain for wire-
less terminals. Thus, the realized beam-steering anten-
na array is very suitable for low-cost 60 GHz short-rang

indoor communication.
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