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Abstract In this study, the instability phenomenon of an infrared trigger device that has operated for a long period of time
is examined on the basis of working principle of the device and by means of experimental monitoring and analysis. The
threshold current, I,,(T ), of the infrared laser, which is the source of the infrared laser triggering device, increases after
the infrared trigger device works for a long time owing to heat accumulation. In contrast, the output current, I, (T ), of the
constant current source decreases with the increase in temperature. When I, (T )<ZI,(T ), the infrared laser cannot emit
the laser normally, and the output power becomes unstable; this leads to the instability of the infrared trigger. Upon
increasing the output current of the constant current source to 1. 44 times the maximum threshold current, that is, beyond
640 mA to make I,,(T)>1,(T ), the infrared laser can be guaranteed to be in a stable luminous state within the range of
temperature change, and the infrared trigger device is therefore in a stable working state. After a long period of power-on
operation experiment, the infrared trigger worked stably and did not trigger the signal by mistake, indicating that its
instability problem is effectively addressed. The findings of this study have important engineering application value in
improving the stability of infrared trigger devices.
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Fig. 1 Schematic diagram of infrared trigger device
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Fig. 2 P-I characteristic curve of infrared semiconductor laser
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Table 1 Infrared semiconductor laser parameters

Threshold
1000 <0.45
current /A

Continuous wave
output power /mW
Peak wavelength /nm  830+10 Operating current /A~ <1. 2

Spectral width /nm <5  Operating voltage /V = <2.2
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Table 2 Threshold current at different temperatures

Ambient temperature /°C Threshold current of laser /mA

0 193
5 217
10 244
15 276
20 310
25 350
30 393
35 443
40 500
45 563
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Fig.3 Constant current source monitoring circuit
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Fig.4 Plot of constant current source output current over time

£ 605 FTH/2023FE4 B/ BAEXBFFHE
310 mA EJF8] 443 mA , 48 1< 85 i U8 19 S H L L
FECLLAMEO L AR T D) RN 20 A i ke
AR EAE S .
4.2 TIEBRTUITOIMELMEEEREENZM

T RS AR H U A A Ak X L AR O il & e B
o PR 52 ), SR R L O e s R R O AT A0 SO 2 R
K Sl YR o [R)EE RO s U A Mk % AR R A TAE
E#

S ur Ad R Y AR YR D AR E (HYELEC) 1y
HY 30058 #I 5 Y 15 3 A2 % B I, R FH B0 R AL o 4
AR R R R M LR R AN R R A R
A1 mA,HERRSHR K10 mV., i HE R 0~
5 A, B H R R 0~30 V, AT E&SE A L1 A0 O A% 4 3t
Tl FL A o

H % 3T LA B, Y M i (E 7 310~347 mA Z [,
filh A 2% 77 AR Ml R AR 5, KT 347 mA Z )5 A
AR il KA, e 3 UM TR , 2 Ah ok SR O
B 0 L S AE 347 mA BT, BEAIK T 347 mA . MiEA
FE, AL 7E /DN T 1 {8 F, U BRI B, 20 A O G g b T B kR
SPRAS 0 2 SRR, HE T 3 LT A RO il ke A
FEA R AR T .

# 3 Fe s B U AR SR i R

Table 3 Experimental records of regulated power supply input change

Output current of direct current

regulated power supply /mA stabilized power supply /V

Output voltage of direct current

310 1.77
312 1.77
313 1.77
347 1.79
450 1.82
650 1.88

Whether trigger Whether there is a
function is normal false trigger signal
N Y
N Y
N Y

...... Y
Y N
Y N
Y N
Y
Y N
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Fig.5 Optimized infrared laser trigger device
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