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Performance Improvement of 1550 nm Pulse Laser Diode Transmitter
Module Using Equivalent Electrical Circuit Analysis
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'School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China;
*Department of Opto-Electronics Engineering, Shijiazhuang Campus, Army Engineering University of PLA,
Shijiazhuang 050000, Hebei, China

Abstract To adapt the requirements of high power and narrow pulse width of detection laser in the active detection
application for the eye-safe laser, a method for improving the performance of 1550 nm pulse laser diode transmitter
module using equivalent circuit model analysis is proposed. The equivalent circuit model is established based on the
specific laser parameters, and the model is introduced into the pulse drive circuit of the transmitter module. The key
factors affecting the output characteristics of high power, narrow pulse laser are obtained through simulation analysis.
The optimized two package lasers are connected to the pulse laser transmitter module to test the output laser pulse.
The measured results are consistent with the simulation results, it is proved that the equivalent circuit analysis method
can be used to evaluate and optimize the performance of the laser transmitter module. Finally, the optical pulse with the
maximum output power over 20 W and the pulse width less than 10 ns is obtained that realizing laser output with high
power and narrow pulse.
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Fig. 12 Waveforms of laser positive voltage. (a) Laser with TO9 package; (b) laser with COB package
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Table 1 Measured and simulated data in different packaging conditions

Pulse width /ns Peak power /W
TO9 COB TO9 COB
Measured 41.6 9.5 18.8 21.2
Simulated 38.2 7.2 18.6 20.8
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