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ABSTRACT
-_—

Direct modulation of semiconductor lasers is of a great
importance for optical fibher communication systems. A detailed
analysis is pressnted for the modulation performance of an
inbomogensously — pumped s.c. laser using the rate - equations
model. This laser is composed of two sectiocons, one for gain, the
other acts as an absorber, and they are coupled optically but
isolated electrically. It has many applications in optical
switching.

The laser threshold current may be reduced by reducing the
absorber length, ar by increasing its pumoing cuwrrent. The
stability analysis of the laser identifies the pulsation and cw
operation region. For a shorter absorber length the stable regicnh
extends te a lowsr wvalue of the absorbar pumping current.
Increasing the absorbesr pumping current results in an incresse in
both the modulation bandwidth and the optical output power.

Thz gain compressian reduces the peak height of the
modulation response by about 106 dBE in a good agrsem=nst with fthe
previous results for a homogensously pumsped s.c. laser.

An inhomogeneously pumped s.c. laser has a better modulation
response  than a homogeneously pumped lassr, wshen a suitable
pumping current is applied to the absorber section. =

Negative electronic feedback reduces the output powesr and has
& weak effect on the modulation response, but it increasss the

dynamic stable region.
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Loop gain

Proportionality spontaneous constant .
Phase constant .

Absorption proporticnality constant
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Velocity of light .

Energy level .

Conduction band ensrgy
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Gap energy .
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Fermi function 7

Occupation probability +or electrons in the
conduction band
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Effective mass of slectrons .
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Effective mass of holes .

Height of the resonance peak .
Carrier density .
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