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Characteristic of nonlinear distortion and predistortion

compensation of semiconductor laser
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Abstract: In the laser communication, semiconductor laser is the most common light source device,
which has a great influence on the performance of the whole system. The nonlinear model of the laser
was modeled, then the linear method and the mapping function of the semiconductor laser were discussed.
Finally, the /-V characteristic curve of the laser was obtained according to the actual working conduction.
Based on the Volterra series theory, the nonlinear model of the cemiconductor laser was established
and the three polynomial coefficients were obtained. The method of predistortion compensation was
designed to correct the nonlinear effect of laser, and the wvalidity of the method was verified by
experiments.
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Tab.1 L-V characteristics test values

u/v 0 0.3 0.31 0.32 0.33 0.35 0.37
P/mW 0 0 0.03 0.27 1.75 6.71  11.47
u/v 0.4 0.5 0.6 0.7 0.8 0.9 1.0
P/mW 15.39 38.39 61.83 85.23 109.07 133.11 135.35
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Tab.2 Coefficient of fitting curve and threshold current

L-V fitting curve of three order polynomial coefficients

ay=9.2971 a;==190.7555 a,=672.8781 a;=-342.7298

Threshold voltage Ur,,=0.34 V
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