ANDI RS S/ S 3 2 4

J. Infrared Millim. Waves

532 B 2
2013 4E 4 H

Vol. 32, No.2
April 2013

NEHE.1001 -9014(2013)02 - 0136 - 05

DOI:10.3724/SP. J. 1010. 2013. 00136

MBE 4 {<H PIN )RR A S LB _RE

BEAY, N, ZRE, fHR, BAX, K ¥
(1. SHEBREB: AR IIBITAN , LA AR PDR 5 BT S SER5 , L5 200083,
2. AL BIGER JER 100049)

WE NP RAAFRREN AL WL (APD) M HTER T L, REM BN ERNE TR EHAEELS
MEERENHEXR NI HESENERE RN A EFLE. B ER(A0 A ERE, BRRES)
W, EIHEK TEAHLPINEMOA TR AL _RENH RIS, FHTTEGRIE. $FEF, &
10 VR fm v BT, % 4 1 v, % 3 32 71 34 335.

* @8 WAERKETHLERETHNGHFRE

hE 43S . 0475,0782 X ERFRIRAG A

MBE growth HgCdTe avalanche photodiode based on PIN structure
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(1. Key Laboratory of Infrared Imaging Materials and Detectors, Shanghai Institute of Technical Physics,
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Abstract: Hg, , Cd, Te (x=0.3) avalanche photodiodes ( APDs) with a PIN structure was investigated theoretically.
The energy dispersion factor and the threshold energy are acquired according to the parameters of material. The gain as
well as the breakdown voltage of the device was obtained. The composition, thickness, doping level were optimized the-
oretically for the APD device. A high performance APD device with a gain of 335 at the bias voltage of-10V was fabrica-
ted, which consisted of a PIN structure mad of HgCdTe grown by MBE.
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Fig. 1 Gain versus depletion widths for a x =0. 3
HgCdTe at 77 K for various bias voltages
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Fig. 2 The breakdown voltage V, versus the doping
level in the intrinsic layer for various compositions
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Fig. 4 Widths of total depletion and that in N re-
gion versus acceptor density at various bias voltages
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Fig. 5 Gain of the device versus doping level in va-
rious bias voltages
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Table 1 Relationship between designed parameters and
gain
B4R E/ (cm ~3) 1x10% 1x10% 1x10
FHEBE /V 12 36 190
TRV 10 30 100
W/um 1.3 6.3 25
W,/ pm 0.68 0.57 0.25
i F = 350 1500 10 000

BRI, R R 5 800 P B AR .
ACJR B B SR R T A 't — AR AR PIN 4544 iy
K2 HiE, K TAEREBER 10 V, 3825257 350.

#2 HERERSHEXEZREMENEITSH
Table 2 Designed parameters for an ideal HgCdTe APD

device
N* N- P
JERE/ pm 3 1 4
B2/ (cm~3) 1018 1016 1016
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Fig. 6 Tlustration of PIN HgCdTe APD mesa
structure in the FPA
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Fig. 7 Results of the PIN materials (a) SIMS, and
(b) FWHM of X-ray DCRC
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