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Positive transmitter chirp

Positive chirp: smaller
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Chromatic Dispersion Penalty

Baseband diqital transmission
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Harmonic generation — coherent model
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Harmonic behavior
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Fiber nonlinearities

high optical intensity => self-phase modulation =>
modifies the transfer function of the fiber => can

compensate modulation suppression caused by
dispersion
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SOA compensator - LEF

Chirp parameter: Linewidth Enhancement FactdtH=Henry factor=o factor)
LEF is not a mere constant factor, it is for instan@@nation of

* bias current ,
. wavelength LEF=2 ... 7 for GaAs, GalnAsP conventional lasers

« input optical power LEF=1.5 ... 2 for quantum well lasers
. etc.

Saturation in SOA:
Input intensity increases => the amplifier gain decre&®@sdPin<0)
=> LEF is negative for saturated amplifiers *»———— T
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SOA dispersion compensator

Saturated SOA => negative chirp

—> cancels the positive chirp-parameter of the tratismi

= enhances the transmission distance and operagggdncy
—> causes the asymmetrical optical power between areh

the RF carrier suppression effect is reduced
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SOA compensator - Simulation
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SOA compensator - Measurement
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 SOA = semiconductor optical amplifier

« SSMF = standards single mode fiber

o MZ:. Mach Zehnder modulator, LD: laser diode

* OJ/E: opto-electronic converter

 Temperature controller, Polarization controlleglator

 Microwave sweep / low noise spectrum analyzer
Computer
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SOA compensator - Measurement

As the optical power increases the SOA goes tcdh@ation
regime, the LEF goes to negative value, hencergmpiéncy

notches of the RF response are reduced and stoftagher
modulation frequencies.
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SOA compensator - Measurement

As the SOA bias current (optical gain) increasedringuency
notches of the RF response are reduced and stoftagher
modulation frequencies
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S0OA Compensator — nonlinear behavior

Simulation:

As the LEF goes to negative value the depths of skooater
harmonic rejections are not reduced significaridiy, their

frequencies are shifted. However the rejectiornthiofl order
harmonic are eliminated.
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SOA Compensator — nonlinear behavior

Measurement:As the SOA bias current (optical gain) increases
* The third order product increases and the frequentghes of
the third order harmonic response are reduced laftddto

higher frequencies

 the form of second order response does not chaggdicantly,
the level of the signal increases, because ofpkiead gain.
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Conclusions

* Dispersion effect
— Microwave transmission
— Baseband digital data

* Fiber nonlinearities
e Harmonic generation

« SOA

— Calculation, simulation, measurement

— Significant reduction of the dispersion-induced
effect

— Harmonic generation
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