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Static Character Analysis and Experiment of Gain-clamped SOA
HUANG De-xiu, WANG Hui, LIU De-ming

(Optoelectronics Engineering Department , Huazhong University of Science and ‘lechnology » Wuhan, Hubei 430074, China)

Abstract Time-domain GC-SOA model is used to analysis the static character of GC-SOA. It is proved that the
3dB-saturation output power of GC-SOA is higher than the conventional SOA, and its gain is much more stable than

the conventional SOA before saturation. The external feedback GC-SOA is set up, and the experiments on it show

the special characters of GC-SOA.,
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Table 1 Parameters used in the simulations

Parameter Symbol Value Units
Length of active layer L 400 pm
Stripe width w | 1.5 pm
Active layer thickness d 0.1 pm
Differential gain coefficient of @ 3.5X10 * | unt

laser dN
Lasing wavelength Aus | 1.52 pm
Signal wavelength Asg | 1.558 pm
Transparency carrier density N, |1.6X10° pm?
Effective group index of

ve group index n|3.2

retraction in cavity
Spontaneous emission factor g |2X107°
Power confinement factor r 0.2
Internal waveguide losses am | 2X1073 pm !

Differential gain coefficient of | dg.

4.63X107¢ | pum?

signal dN
Linear recombination coefficient| A | 10% s!
Bimolecular recombination 5
coefficient B 1100 pamt’ /s
Auger recombination coefficient| C | 7.5X107° |um®/s
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Fig. 2 Gain versus output power of conventional SOA

and GC-SOA
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Fig. 3 Gain versus injected current
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Fig. 1 Input power needed 10 eliminate lasing versus

injected current
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(a) Experiment result of gain and saturation

character of GC-SOA and conventional SOA

when lasing wavelength is longer than signal

Fig. 6

wavelength; (b) Experiment result of gain and
saturation character of GC-SOA and conventional
SOA when lasing wavelength is shorter than

signal wavelength
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Fig. 7 Gain of GC-SOA versus injected current

on experiment
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Fig. 8 Input power needed to eliminate lasing versus

injected current on experiment
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