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Fig.2 Schematic diagram of the output signal under strong and
weak light signals
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Fig.3 Model of GM-APD signal and noise response
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Fig.4 Equivalent circuit model of APD
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Fig.5 Working principle diagram of active quenching

M ZIEY B T2 8, K, K, BRALT 2 WRRES, 5
AR R AL T2 RS . SRS B T2 )5, A
FEHGL, it 1=V FRAIOR , B 2 5 15 K, A,
BRI 25 R v 1) O B AT, S5 T SRRV K, K, EEHTHT
I s Gt —BeR T A RE R 2 )5 , 4501 K, P A, 00 25 795 s P
FEEFWRE EE T, N — TR RR MU S, +
PR FI T RARAIE S, MM 2 0 20 25 345 5 5 S 21
R E] APD [ERS HLE
1.3.3 183K

AR 2 B (A1 AR & P 2 2 W B0R 8= 1) GM-APD 5
BETARTE 11" R, B AR 1 bkob i il R, 48

A OUTE 1142 Bk vk 1) SR B AR FF TG BR . X R BE SRR 28 1) AR
i FEAE 11928 kv G 50 (814 25 A WU RS B A BT 174 ¢
PG TAE (R R AR B S DA R, S ASTT45
KRS, BRI . SR T TR T DA RS
THEC, 7 ELRT AR AR 25 D46 | R HR 25 77 i , G 804 ]
Je ki

BT APD Z5 A AFTE, [ Tikip 7@ i APD B, 27E
I Bk T P AR — AN TE T ) S F ke, TR kb i R
W 7 A — A 07 1] R PRk v, L T A S R Bk v 1 1
TEAR, R R ARG M e | 3k 25 55 i A 5 R B ok TR K
FIRIME . &5 F AR 7 vk

(1) 225y v B I:

R FL P43 SR 1 6 3 I INAE. APD 145 R 28 1 5 i, 7
AR R R AR UEE M 75, K L A5 5 B 3L, TH IR 75

(2) [l P85 B A

FH AR 5% 2 [F] 1) F R (5 5 S i T P22 40

(3) A APD P

SR WA FH IR Y5 1) APD $5 BER I H %, e 40 10 i 2
GYIEHE, L  RE P —AS APD B AT R L, B T
TH LA P

(4) 7 b Ad 3

i A APD 4 A5 5 UK R A T RTE S R
K,

(5) 1EFZWE Pk

FIESZ AR AT, R S5
TR N7, BN E] 6 BT 7R

8 5 BEL D I ok

-rVA
o E:T
@[
ng{ﬁ R n&g@ﬁﬁ > OUT
Rs i (RS
R HOKE
GND =

-

B6 MNzEFEXIIERES
Fig.6 Working principle diagram of gate control quenching
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Fig.8 Schematic diagram of active quenching circuit
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Fig.9 Schematic diagram of active quenching output signal

17 ELRSZ IS IR FE 20ns Ze47, 180 1, KA (3)
Hh, AT DA 2B R A R A P 2 R I T AR
GFHVERE
22 =ER

Capture [ Pspice {7 FL . [} J5 21 ] K 07 % & 4 &
10 1 11 fR. WAGSSEI UGS NIEZE S, BN
1.2V, 4%k 0.01GHz,

vee
\I T
é\) \0 11000p é Y
VOFF=0
VAMPL=
FREO-D! oo
so.sJ__!’ o G
T P
J_ Ry
L 1k
o0
st ol ¢,
Vi=0
}%Z?) ° @V \ Sbreak »
TR0 <+
TF=0 Y, L
PW=10n 8i =0
PER=2u J <
=0 .
R,
= 50
=
10 MEEXSEERIEE

Fig.10 Schematic diagram of gate control quenching circuit
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Fig.11 Schematic diagram of gate control quenching output

signal
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Optimization Design of Single Photon Laser Range Quenching Circuit

Chen Yu"**, Yang Yi*, Hao Peiyu®, Li Zun®
1. Science and Technology on Electro—Optic Control Laboratory, Luoyang 471000, China
2. AVIC Luoyang Research Institute of Electro-Optical Equipment, Luoyang 471000 , China

Abstract: With the improvement of the requirements for laser range measurement, single photon laser ranging
technology based on quantum detection and probability statistics theory has gradually become a new direction of
development. Single photon laser ranging has high sensitivity and far range, and avalanche photodiode in Geiger
mode is often used. In the Geiger mode, once the detector responds, the current increases exponentially. If an
effective quenching circuit is not added, it will easily damage the detector. At present, the active quenching method
is more commonly used, but the noise is large and the circuit design is complex. The mode of gate control quenching
of GHz is optimized. The high frequency sinusoidal signal is loaded at both ends of the detector, and the detector is in
the Geiger mode by the positive half cycle while quenched by the negative half cycle. At the same time, the existence
of the gated signal reduces the noise of the circuit. In this paper, the active quenching circuit and gate control
quenching circuit were studied and simulated. The simulation results show that the sinusoidal gate control circuit has
better performance. Sinusoidal gate control circuit is designed, and good performance is shown.

Key Words: single photon; active quenching circuit; sinusoidal gate control quenching circuit; ranging; laser
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