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1310nm/1550nm semiconductor laser power supply
for the optical fiber measurement

LIAO Ping, MO Shao-wu
(State Key Laboratory of High Performance Complex Manufacturing, College of Mechanical and Electrical Engineering,
Central South University, Changsha 410083, China)

Abstract: A high stability and continuously adjustable 1310nm/1550nm semiconductor laser power supply was
designed for accurate and rapid measurement of the optical fiber. The laser power supply uses precision constant current
source to drive the semiconductor laser diodes by applying the current negative feedback control technology and constant
temperature control circuit to drive thermoelectric coolers, and ensures the stability of the laser output power. The contrdler
area network bus circuit realizes continuous power adjustment and laser source selection, and variable integration
proportion-integration-differentiation algorithm eliminates the integral saturation and accelerates the system temperature
stability. The laser power supply works reliably and stably under laser protection and soft-start circuit. The experimental
results show that the system has stability of temperature of +0.01°C and the long-term output power stability of +0.018dB
when the laser works at room temperature 25°C. Compared with the traditional 1310nm/1550nm laser power supply, the
system has high and fast stability, small size and facilitates the optical fiber online measurement.
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Fig.1 P-I characteristic curve of semiconductor diode
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Fig.2 System block diagram of laser power supply
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Fig.3 Laser source driving circuit
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Fig.4 Temperature collection circuit
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