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Design of driving system of quasi continuous wave laser
diode based on differential amplifier circuit

LIU Bin, HUANG Zhanhua, CAI Huaiyu

(Key Laboratory of Opto-electronics Information Technology, Ministry of Education, College of Precision Instrument and

Optoelectronics Engineering, Tianjin University, Tianjin 300072, China)

Abstract: In order to improve the stability and adjustability of the output of the driving system of high power laser
diodes, improve the beam quality and increase the service life, based on the principle of differential amplifier circuit and
open-circuit time constant, the static working point and the frequency response characteristics of the driving circuit were
analyzed in theory and verified in experiments. The results show that the drive circuit can guarantee the output current to
achieve the peak current of 0A ~60A under the premise of no overshoot, the pulse width adjustable range from 20us to
continuous, the repetition frequency from 5S00Hz to 10kHz, the maximum power of 130W. This method improves the output

stability, widens the adjustability of pulse width and repetition frequency and has more outstanding performance than the

Vol.39,No. 2
March ,2015

traditional methods.
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Fig. 1 Diagram of laser diode driving system
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Fig.2 Differential amplifier circuit
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Fig.3 a—small signal model of a triode b—small signal model of a
MOSFET
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Fig.4 Simulation result of resistor value sweeping
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Fig.5 Waveform of 60A,10kHz
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Fig. 6 Waveform of 60A,10kHz,50% duty cycle
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Table 1  Rising time and falling time

peak current/A 36 48 60
rising time/ s 6.5 9.5 15.5
falling time/ ps 2.7 2.9 3.3
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Table 2 value of output current

time/min current/ A time/ min current/ A
10 50.01 100 50.00
20 50.00 110 49.99
30 50.01 120 49.99
40 49.99 130 49.98
50 50.01 140 49.99
60 50.01 150 50.00
70 50.01 160 49.98
80 50.02 170 49.99
90 49.98 180 49.99
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