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Design of high stability digital control driving system for semiconductor laser
CONG Meng-long, LI Li, CUI Yan-song, ZHANG Zhen-gian, WANG Yi-ding

(State Key Laboratory on Integrated Optoelectronics, College of Electronic
Science and Engineering , Jilin University , Changchun 130012, China)

Abstract: A digital control current supply is designed for driving semiconductor lasers by taking the
TMS320F28335 as a control center, which consists of a guiding light module,a phonetic module,a liquid-crys-
tal display(LLCD) module and a keyboard module. The phonetic module and light module are responsible for
prompting the working condition of the system,the LLCD is used to show the actual current and setting cur-
rent,and the keyboard module is taken to control the start-up, turn-off, current setting and current adjust-
ment. In circuit design,the deep feedback theory is researched to greatly enhance the stability and two MOS-
FET are designed to neutralize their own leakage current, decrease the current deviation(less than 0. 5%) and
optimize the linear dependence between voltage and current. In software design, the PID algorithm is em-
ployed to shorten the time to establish dynamic equilibrium for the system. The system can provide complete
protective measures, such as surge-prevent, power on/off-prevent, time delay soft start, over current protec-
tion for ensuring the LD to work stably and reliably. During the driving test, the LLD can work in a steady
state without center wavelength drifting and driving current fluctuation.
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Fig.1 System block diagram
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Fig. 2 Constant-current source module
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Fig.4 Power on/off-prevent circuit
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Fig. 5 Time delay soft start test
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