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Design and mathematic analysis of large current and high stability

driving circuit for pulse laser

Ran Jian, Cao Fei, Jiang Jun, Zhang Xing
(The 44th Research Institute of China Electronic Technology Group Corporation, Chongging 400060, China)

Abstract: Laser technology is the key technology in laser ranging system. In the application of high
performance ranging, the requirements of laser include high peak power and good stability. In order to
achieve far away laser ranging, a large current and high stability driving circuit for pulse laser was
designed. The mathematical model of the circuit was established, and the influence of the key parameters
on the pulse constant current source was analyzed by using Matlab simulation software. The simulation
results show that the voltage swing rate of the open—loop operational amplifier, the time constant of the
later stage circuit and the circuit noise have an effect on the average value of the output current, the rise
time and the stability. Finally, the test results show that the circuit module can generate 20 A pulse
constant current, the stability is about 99%, and it can drive the pulse laser to work, which meets the

requirements of ranging system.
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Fig.1 Circuit diagram of pulse constant current source
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Fig.3 Equivalent circuit of constant current feedback control
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Tab.1 Key parameter setting table

Number Name Symbol Parameters Value
1 Capacitance G, Capacity value/F 5%107%
2 Resistance R, Resistance value/() 0.01
3 Ussin Threshold voltage/V 0.5

FET(M2)

4 Ipss Drain current/A 1

5 OPA2 a Magnification 10
6 B Open loop gain 10°

OPA3

7 SR Slewing rate/V-ps™ 1 000
8 RC circuit T Time constant/s 10
9 Reference Vet Voltage/V 2
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Fig.5 Simulation results of pulse current
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Fig.6 Simulation results of the effect of SR on pulse current
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