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Design and Development of Laser Pulse Signal Generation System with
Adjustable Pulse Width Based on External Trigger

LI Zhigang, XING Yupeng, CHEN Feng, ZHANG Xinli, QIN Liangbiao
(The 34th Research Institute of CETC, Guilin 541004, China)

Abstract: To meet the requirements of adjustable laser pulse width in different application fields, this paper designs a
nanosecond pulse laser signal generation circuit system with adjustable pulse width based on external trigger and develops a
circuit system, this system has the features of adjustable pulse width with nanosecond level and synchronous rising edge for
external trigger signal. The paper introduces the main hardware components of the circuit system, including controllable de-
lay circuit, pulse signal recombination circuit, laser power control and temperature automatic control circuit, analyzes the im-
plementation principles, main component selection and circuit debugging of each circuit, and finally integrates and tests the
system. The system generates nanosecond laser pulse signals with a pulse width adjustable range of 0. 25 ns to 63. 75 ns and
a pulse width adjustment accuracy of 0. 25 ns. The root mean square (RMS) of laser energy is less than 0. 92 % with different
pulse widths. Experimental results show the circuit system achieves the signal laser pulse with precise and adjustable nanose-
cond pulse width and meets the application requirements for pulse adjustment range, it has the excellent stability of laser en-
ergy and verifies the practicality of the developed system, achieving highly expected results.

Keywords: nanosecond pulse laser signal; pulse width adjustment; external trigger; controllable delay circuit; power

control; automatic temperature control
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