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Effect of type I multiplier layer on performance of InSb-APD infrared
detector with heterogeneous SAM structure

FANG Xiaokun', YE Wei’, QUAN Beibei’, ZHU Chaoyang’, XIAO Sheng’
(1. School of Electronic Engineering, Yangzhou Polytechnic College, Yangzhou 225009, China; 2. School of
Mechanical Engineering, Shaanxi University of Technology, Hanzhong 723001, China; 3. Northwest
Industries Group Co.,Ltd., Xi'an 710043, China)

Abstract: The photoelectric properties of the infrared detector will be affected by the multiplier layer
parameters of the internal structure. In order to improve the avalanche effect of the device, the effect of
residual doping concentration and thickness of type I multiplier layer on the performance of InSb-APD infrared
detector with heterogeneous SAM structure was investigated in detail with the simulation software Silvaco-
TCAD. The results show that as the doping concentration of type I multiplier layer increases, the peak electric
field intensity within its multiplier layer increases, and the optical responsivity increases slightly. The increase
of the thickness of type I multiplier layer rises the optical responsivity and dark current density of its multiplier
layer, and the peak electric field intensity decreases. Further studies show that the avalanche process is favored
when the residual doping concentration and thickness of the type I multiplier layer are 110" cm™ and 3 um,
respectively.

Key words: type I multiplier layer; InSb; doping concentration; SAM structure
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Table 1 Main parameters of model material during simulation

Material GaSb InSb InP
No-band width/eV 0.726 0.17 1.344
Electron affinity/eV 4.06 4.59 44
SRH carrier lifetime/s 7,=1x10"* 7,=5%10"* 7,=1x10"°
7,-6x10" 7,=5%10" 7,=1x10"
Roscher factor/cm®S C,=5x107" C,=5x107 C,=9x107"
C,=5x10 C,=5%10% C,=9x10"
Dielectric constant & 15.7 & 16.8 &y 12.5 ¢
Valence band and conduction band effective density of states/cm N=2.1x10" N=4.2x10" N=5.7x10"
N,=1.8x10" N=7.3x10" N=1.1x10"
Effective quality m=0.014 m,

m,=0.43 m,
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