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Abstract

Artifical Neural Network Modeling of the Modulation Characteristics of
Semiconductor Laser

LI Jiu-sheng, BAO Zhen-wu
(School of Electronic & Information Engineering , Tianjin University, Tianjin 300072, China)

Elaborate theory analysis has been done for the modulation characteristics of semiconductor laser and

1

analytical expression has been deduced through the research of rate equation of semiconductor laser. By using the

general regression neural network, a neural network model of the modulation characteristics of semiconductor laser

is developed. Then, the modulation characteristics of semiconductor laser are analyzed and a semiconductor laser is
(=]

designed through the trained neural network model. The simulation results are well agreed with the theoretical

analysis results. Furthermore, this method has the advantages of high speed, high accuracy, good repeatability,

etc. The results of research show that the characteristics of semiconductor laser can be analyzed and the some
dimensions of semiconductor laser structure can be obtained using the neural network model.
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Table 1 Values of semiconductor laser parameters

Parameter Value Parameter Value
L /pm 300 n 3.3
W/um 5 R, 0.3
d /pm 0.05 r 0.5
A /nm 1550 h/(J s 6.626X10"%
Poi /mW 5 ai /em™! 10
a/s! 10% c¢/(m/s)  3X10°
7 /et 3X10°° Q 0.5
L, /nH 1 R/Q 3
C /pF 4 fo /GHz 10. 6
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Fig. 1 Light amplitude response characteristics M( f)
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Fig. 2 Electrical frequency response characteristics A(f)
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Fig. 3 Modulation characteristics B(f)
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Fig. 4 Structure of generalized regression neural network
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Fig.5 Result of modulation characteristics
ANN simulation
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Fig.6 ANN simulation of relations among
B(f), fandd
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Fig. 7 Simulation of relations between d and B(f) in

low frequency (a) and high frequency (b)
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