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Abstract

Silicon-based APD detector is a kind of photodetector with high sensitivity and suitable for low
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light detection, which is widely used in laser countermeasures and other fields. The effect of na-
nosec-continuous laser on the electrical parameters of silicon-based APD detector was investi-
gated experimentally in order to provide theoretical guidance and experimental basis for the de-
velopment of laser irradiation photodetectors and photoelectric countermeasures. The sili-
con-based APD detector was irradiated by a nanosecond, continuous two-beam laser at 1064 nm
(within the band). The experimental results show that with the increase of continuous laser power
density, the output current “plateau period” increases, the recovery time increases, and the respon-
siveness and dark current show a gradually increasing inflection point phenomenon. Through cal-
culation, it is found that after the silicon APD detector is irradiated by laser, the measured spectral
responsivity is opposite to the actual spectral responsivity, and the actual spectral responsivity
will gradually decrease with the increase of the detector damage degree until it reaches 0, at
which time the silicon APD detector is completely damaged.
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Figure 1. Online experimental device for the change of electrical parameters of silicon-based APD detector irradiated by

nanosec-continuous combination laser
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Figure 2. The output current changes with time under different conditions of
nanosecond, continuous laser power density 3020.657 W/cm?, bias voltage 0 V,
and nanosecond laser delay time
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Figure 3. The output current changes with time under different conditions of
nanosecond laser delay time of 0.9 s, bias voltage of 30 V, and continuous la-
ser power density
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Figure 4. Schematic diagram of the dark current experimental device of silicon-based APD detector
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Figure 5. The relationship between the dark current of silicon-based APD detector and nanosecond laser delay time under
the external bias of 0 V
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Figure 6. The relationship between the dark current of silicon-based APD detector and the continuous laser power density at
different bias voltages with a nanosecond excitation delay time of 0.7s (a) U=0V; (b) U=30V
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Figure 8. The spectral responsivity of silicon-based APD detector varies with
wavelength under the conditions of external bias of 30 V, nanosecond laser
delay time of 0.3 s, and different continuous laser power densities
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Figure 9. The spectral responsivity of silicon-based APD detector varies with
nanosecond laser delay time under the condition of continuous laser power
density of 3020.657 W/cm? and external bias of 0 V

B 9. ELHOLTIRBE 3020.657 Wiem?, ShERE OV &4 T, & APD
PRI 25 SN S BE R ZAFD B S R IR A [E] 244 X AR B

] 10 SRRy - LA SO R R IERE APD SRINIZR IS, G9F0I0GIE IR 7] 0.3 s, fEdk APD 8
WA E M O V BIZAE T, 8 vk 515 30 1 S b 9 FE i 1% 2RO Th 28 3% FE AL e R B . A AT
DA, SR I 5 S men 18 38 5% S 0 D 20 3 FE R B O R A IR o X SR BRI RS APD 43245 1 el
NFE AR E KA E LR, SADGTI R AR, AT DUR IS i N O Th A R A )k
HLRBR AN E I TR 5. SR, TEGNFD - Lkl SO IR, fERE APD RIS =4 T B 2
TS o Bl TR FE P AR, I PR 1 K o S % HH AL 04 T e AR B A F, B A
APD R A543 15 F2 B BN W, HR00 25 P F I Hh e LA o B K TG rR s, S80S APD
RN 5 P9 S0 e 7 P8 32 T MK, L S o i 7 B8 528 T 3k /N o

DOI: 10.12677/jsta.2024.123040 377 AR IR HIAR 5 B H


https://doi.org/10.12677/jsta.2024.123040

:J:\‘

LR At

iy 3
14
—u— At=0. 3s
i
12 4
10 4 "
~ 81
=
N
=
g -
4 -
2 -
0 ) ) I I
3020 3936 5050 6108
Pey (W/cm?)
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