%49 £ % 1 A =B i i 4 2020 4 1 A
Vol.49 No.1 Infrared and Laser Engineering Jan.2020

InP KB fhizT# L Bt F APD
LT RBE 2 R 0 R R K RE L E S

(1. = RF HES5RXLFR, i:r% 29 650001 ;
2. ZHRF AHAETRETLAERE, =& L9 650091)

# ZE. AT InGaAs/InP #4649 T 4 =4 &40 B TAEem K BE H 0.9~1.67 wm, £ & FEX TR
MAERG, EAEALTEANIHE , BERERNRAGBEL, T I/HLEMNE A HBEFEX,
Bl £ 2R ANEREXG T, NMEEXTEATEAFI RHR LT TFEAY> L. E»»Uc
MFE AT L RALF EA T BT B LA T R BT, B0 EAFEAREHEXNT,
ARERIA LERBFEREMH RMNBEAF A AERR BRI, REIFRFR LA, TJ‘J’E
B WEATEEX, K XK4BE T InGaAs/InP 308 F 480 25 69 5 A AR 3, F) i 2T 4] & 28 F 35 38 4 5
AR 7 5h, KA InGaAs/GaAsSb 11 k42 &y 4 41 #H4E A T 8 = A E 69 BOME , 7T F48m) 2 69 Ak
HRKFE—FFREH 24um, BENSEZFLX APD 37 TAL, A A LT BT KR wy B HiE /7 4L
KABY Bk K g InP A0 F I 35 R A4k k4T T 9 m ey ik,
EiE: mPA; STk _mE; FRTIRNE;, EAEX; AdEFEX; aFX; fiRM
mESES: TN2I5  X#EiREM: A DOI: 10.3788/IRLA202049.0103005

InP-based free running mode single photon avalanche photodiode
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Abstract: The avalanche photodiode detector based on InGaAs/InP has a working response band range of
0.9 -1.67 pm, which has high detection efficiency and single photonic sensitivity in Geiger mode. By
configuring different bias circuits, it can work in gating and free running mode. At present, the gating
mode is mainly used, and can be applied to quantum key distribution with known arrival time of photons.
In laser ranging, lidar imaging and other applications, when the arrival time of photons is unknown, the
device needs to work in free running mode. Through internal integration or on-chip integration of self-
quenching devices, the detector itself has the function of self-quenching or self-recovery, does not need
external quenching circuit, and can work in free running mode. This greatly expands the application field
of InGaAs/InP single-photonic detector, and has the advantage of fabricating single-photonic detector

array at the same time. In addition, the cutoff wavelength of the detector can be further extended to 2.4 wm
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by using InGaAs/GaAsSb II superlattice material as the absorption layer of the avalanche photodiode. In

this paper, the Geiger mode APD was introduced, and the principle and performance of the current free

running mode and the extended wavelength inp based single photonic detector were described in detail.

Key words: InP—based; avalanche photodiode;

mode; self-quench;
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Fig.1 Principle and layer structure of avalanche detector!"!
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Fig.2 (a) Active quenching, (b) passive quenching, (c¢) gated quenching
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Fig.4 Self-quenching and self-recovery detector structure (a)!'"! and detector working principle (b)!"
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Fig.6 Current response of devices™
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Fig.7 NFAD top integrated resistance (a), (b) and NFAD working equivalent circuit diagram (c)'*"
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Fig.9 Discrete NFAD (a) NFAD array (b), (c), (d)®"
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