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[Abstract] Inys; Gag,; As/InP SAGCM-APD photodetector was studied by using the silvaco-TCAD software, and
the influences of the main structural parameters of the detector on the electric field distribution, breakdown voltage,
penetration voltage were simulated. The results show that the charge layer can adjust the internal electric field of the
device, but over high doping concentration can lead to the decrease in the difference between the breakdown voltage
and the punch-through voltage of the APD detector. The breakdown voltage of the APD device firstly decreases and
then increases with increasing thickness of the InP multiplication layer, and the punch-through voltage increases

linearly with increasing thickness of the InP multiplication layer.At the same time, the device capacitance decreases
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with increasing width of the depletion layer, and the response speed of the device increases. The capacitance density
is about 4.5X 10" F/pum when the thickness of the InP multiplication layer is 1 pm, the reverse bias voltage is —5
V . The responsivity of the APD detector is 1 A/W and 1.1 A/W at the wavelength of 1.31 pm and 1.55 pm when

the reverse bias voltage is —30 V.
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Fig.1 Schematic crosss-section of the In,s; Ga,i; As/InP APD
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Table 1 Parameters of the APD device

2% 5 JBEE/pm F5 (&E#}%E/

% 10" cm ?
InGaAs g+ 2 0.1 1000
InP il 2 W, 1 N, 1000
InP 15534 )2 W,  0.2~1 N 0.1

InP Hi fif )2 W, 0.01~0.4 N, 10~20
InGaAsP #i 2 W, 0.1 N, 0.1
InGaAs W2 W, 1 N. 0.1
InP 2% vp 2 W, 0.5 N 100
InP #JiE W, 3.5 N,
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Fig.2 Energy band structure diagram

of the In,s; Gay s, As/InP APD
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Fig.3 The effect of bias voltage on the electric field
of the In,s3 Gay 4 As/InP APD device
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Fig.4 The relation between the charge density of chager
layer and the breakdown voltage,
the punch-through voltage,

and the thickness of multiplication layer
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Fig.5 The effect of the charge density of InP charge layer

on the electric field of the device
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Fig.6 The influence of the charge density of InP charge layer

on the carrier generation rate hickness of multiplication layer
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Table 2 The relation between the thickness of chager layer
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and the breakdown voltage, the punch-through voltage
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layer and the breakdown voltage, the punch-through voltage
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