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Design of intrinsically safe laser auxiliary light source for low-illumination video acquisition

LI Wenfeng, CAI Pengbo
(College of Communication and Information Engineering, Xian University of

Science and Technology, Xian 710054, China)

Abstract: For problems of high power consumption, large volume, close irradiation distance and poor
concealment of existing auxiliary light source for low-illumination video acquisition, a design scheme of
intrinsically safe laser auxiliary light source for low-illumination video acquisition was proposed. The
semiconductor laser diode with 940 nm wavelength of light source is selected, and multi-mode fiber,
smoothing glasses and lens are used to realize regular shape and uniform illumination intensity of beam
outputted by the semiconductor laser diode. The intrinsically safe driving circuit adopts constant current
driving mode with overvoltage, anti-reverse connection and anti-static protection. Working temperature of
semiconductor laser diode is reduced through heat dissipation device, so that the laser auxiliary light source
can work stably for a long time. The test results show that the laser auxiliary light source with irradiation
distance is 20 m, power consumption is less than 3 W and continuous working temperature below 50 C.

Key words: video monitoring system; low-illumination video acquisition; auxiliary light source;
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Fig. 1 Spectral response curve of CCD image sensor

L1.2 #obedis s

2 TR BOE R RO R S i R O
Pl AR Ry 30~40°, 18 Bl L UM R 5~10°, H.
DG AN HEIN B4 2R 78 H AR AR 3R TR B 1 A
] (85 2 80 G OR B 530, PRt 5 B gl A
A X OO CHR B T IR AR AR 2 R

A S e BE T S

K2 WOLE R R AR
Fig. 2 Laser beam adjustment process

5 R ZBOCE R 2 RO A &
I LL A ' R EAT A2 HE [  [a] I 047 90 20 20 A Ak 3L
EATS A7 A W] 65 AR T B 37 25 50 S BB WG AN 2 5
SR I 4 B B D' AR IR TR 500 0 Ol TR
WAL A2 RO A H S OE OB R Ol
MRS B X 50 5 doc i o AR 40 F G L g 0B 36 5 Y B Ok
AR IO o I SRR S A A S
1.2 K% aeR I3 &5t

RO TR R A AR A SR B AT
i AR A BEL /DN 55 5 L 2 5 32 v i 2L RS LR
I Fi O 2 2 T A O A A P B R T
I TE 2 T R HO6 A A8 3K 3h i i ) SR b S
A DR R B A AR B 22 4 T K Bl H L
Kl 3 Fis .

NLNDE

1~ g T Lt
" A
n <<
" Dy
n[VIN _ Cs

lIOUT H

SW |,

1 e PT4115 EE‘ZTD47§'D5::'SZLD
4| DM GND " :

__________________________________

Bl 3 AR o 22 4 B UK Bl B

Fig. 3 Intrinsically safe driving circuit



2019 % 1

2 SO S R g A TR BB E AR R SR B B B R R R At e 15 .

12,1 2SO 8 oK 3 i

e G A SO TR A B S FRL 43 O R 9K B0 7R R
SHES RIS R s R L B L AR S RO TR
P, AL HE 9K 20 780 R B R R B /N S R 2 5 R HL TR B
KARAY 7™ H 5 R 2 5 R HO6 A A A A, A
SR K 3 L . DC/DC 728 e 2 B BN (T
FEAR AN 7 5 25 R 05001 56 F DC/DC 75 e 7
O PTALLS Wit 2P SR BHOE i A 9K ol i %

PT4115 J& % 25 i J e i 5 3 455 =X 19 e e 1 3
U5 AL 6~30 V E il B K Alik 1.2 A,
it L ADRG B R 5 00 PR EL A T I R RN £
PO RE . ROR S IS 9700, SCRF PWM ORI #8138 )
PG T DIM 51 sz 8. L PWM 75 306t

. 0.1V ,u.D .
H I()UT:ﬁa/ﬁ\:EP Vpulsej‘jﬁ)\ﬂg PWM

MR E.5 VV,,1.<<2.5 V).,D Jy PWM 5=
s DAL 20 Ok i, 24 DIM 5] i B 5 K F
0.3 VB Ly 0./ T 2.5 V B DL KL
il o R T S T O RO RS S i L
o F i, BT LR B D7 0RO, i A C — i d
M. 55— 4% DIM 5] 9138 i PT4115 /9 E0
SEEDA-EIINDE N R T VL) I SR R N )
S
1.2.2 ALY HLRE

F VR A A S O R AU 45 A R B L B 1 108 O L A
C o Bl A0 i A HRL I X 2 S 1A O A 4 IR Bl H % Y
i, MRAEA T B R R e R B 1.5,
M KA E Vin=12X1.5 V=18 V, fH I %
FEL 5 R B S /DN SR L R TR P 0, 18 VR 1Y) e K
L2 90 pF, BRI UL U8 ok i 25 G 19 d R(E NI T
90 pF, & 3 1 C R HI 47 pF B HLfR LA .

Sy e AR R T 18 VL S bR L A K T
PRI 2 4 L 25, B A i N EL A o R AR B 0 g
Ry.Dy Dy Dy Dy W Ry AL Qp #4 BE W di A 3 R
P HL K

Sk B Lk i S A A S R R B R A
B Dy M Dy, FH R BAR Y 1 F5 3 S ARG
ML RE . [RIEE. D, A0 D, & 2 b6 B S A D8 D
FPT4115 % Ao 25 A2 W25 VR HT L B7 1k 35 I AE
RF e/ SRR 2
1.2.3 SOy i g

R RBOL B RS Z B RSN AR T 5
B AR U ik ol AE LW i IR ER 2 A TVS 48 D, A
D; . Y iz [ H 5 0 (B . Dy Fi Ds il 28 DA 3
P RBOE A . 2 RO T P IR Y
HLZE Co AIYRIE @ A0 T4, 1 o F B A 25 ] 4 10 2

P2 1/3 38 4 10 e 25 w40 B 22 80k L R
53 K4 R W ol B TR) RO 6 AR R L B C, =
1 uF,

1.3 #AEE &

e S PR IO A T T R R R ORI KR
STy 2R AFE AR B L B AR AL AR K R ECE SR OL
e 8 i3 00O T B L i s ) SO R 5 e () 5 A
PR I 5 2 TR T RO RS P R O R Y
PR AT ok B B A A 1 48 b R AR
£ 70 mm ., A& 30 mm BT BORGEE B A 4 BT
N SR IR E R S 2 R AR A
P DAY 90T R i B ' VR 174 G SPF B 5 3 g R 2 2 A7
FLAF TR RE 5 A A0 R B T A 8 L PR IR
R

(a) 3D R
2 34 5 5
I/
1 |
1
|-
|
(b) 1

1—iEs; 2— R 3—51%h
4—940 nm = FARBOL A 5— 2w FL
Bl 4 FSEREOLRERRER

Fig. 4 Heat dissipation device of semiconductor laser diode
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