Journal of Sensor Technology and Application {&/&253 R 58, 2021, 9(3), 125-133 Hans X
Published Online July 2021 in Hans. http://www.hanspub.org/journal/jsta
https://doi.org/10.12677/ista.2021.93016

e

REEPINLIMRNI S S B R R R

I, MR F R FB% BAR, SRR, 53, TRTF, £ X

R RNAR R AT, TR J5 )
Email: 1664414893@qq.com, GJLYANG@163.com

ks HiH: 202145 H10H; FAHEM: 20214F6 H23H; kA HM: 20214F6 A30H

H E

BEE S Re LG — P R el . AN R, REEEPINDE IR B T R R MBI . 408 BLA ]
AMERR RTIFE. RIS ST 2R TBOLH SR R, B RAE AR QPINGRR Sk
RRNEESH—EERRE, B/ UA B ERIFOREE, RELERE. Hi, =2
4T PINSRJUARHE R I HI RN, B R TR BRSO T7 i, EEMBL T Z BRER,
ZEE. BE. BFREEH. pnSHRETHER TR AR, APINRURAETRMA S
RUTURE N BE T R ST B TR

Xiid

PIN, HERLME, BOLHIT, StRHENE

Research Progress in Dark Current
Regulation of Silicon Based PIN
Infrared Detector

Haijian Wang, Cuixia Yang, Bo Li, Jianfeng Fang, Youchi Li, Jialin Gao*, Zhengyan Lu,
Junyu Wang, Quan Wang

East China Institute of Optoelectronic Integrated Devices, Suzhou Jiangsu
Email: 1664414893 @qg.com, ‘GJLYANG@163.com

Received: May 10th, 2021; accepted: Jun. 23“’, 2021; published: Jun. 30”‘, 2021

Abstract

With the further development of precision and miniaturization of intelligent ammunition, silicon
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substrate positive-intrinsic-negative (PIN) photodetectors were widely used in laser guidance due
to their high responsiveness, short response time, small size, low power consumption, strong an-
ti-jamming. Nevertheless, dark current was paid much attention as an important parameter that
restricts the performance of PIN detector. Detector sensitivity and signal-to-noise ratio can be ef-
fectively enhanced by reducing the dark current. Therefore, the mechanism of dark current of the
PIN detector was introduced in this paper. At the same time, the method of optimizing the dark
current of the detector was emphatically discussed. In addition, the research progress of dark
current regulation was summarized from the aspects of passivation technology, doping technology,
I layer thickness, temperature, electric field separation, pn junction area, which lays a solid theo-
retical foundation for the application of the PIN detector in the field of intelligent ammunition na-
vigation.
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Figure 1. PIN structure diagram
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Figure 2. The relation of photogenerated current and dark current
with bias voltage in black silicon photodetector
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Figure 3. (a) The I-V characteristic curve of the detector, when the thickness of the I-layer is 5 um; (b) The I-V characteris-
tic curve of the detector, when the thickness of the I-layer is 30 um; (¢) The I-V characteristic curve of the detector, when the
thickness of the I-layer is 30 um; (d) The I-V characteristic curve of the detector, when the thickness of the I-layer is 70 um
3.(a) | REE 7 5 um B, $RMZTET -V FriErhZk; (b) | REEA 30 um B, $RMZRED -V HiitrhLk; (o) | REE
950 um BF, #FRMIZAT 1-V $5MEdhLk; (d) | BEE A 70 um B, FROMIZA 1-V $FFiEfhLk
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Figure 4. The relationship between dark current and tempera-
ture under different electric field intensity
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Figure 5. Silicon based PIN array structure
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