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Influence of Injection Locking on Transmission Performance
of Directly Modulated Semiconductor Lasers
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‘ Abstract
Injection-locked semiconductor lasers can offer less chirping and larger bandwidth with the proper adjustment of
injection parameters, In this paper, the modulation characteristics of injection-locked lasers and their
performances in optical fiber transmission systems are investigated through the large-signal analysis.
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Figure | System configurntion for simulaion, The
frequency detuning, AJ, Is defined as i, -fo
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Figure 2. Trunsient salutions for (a) free-running,
and {b) injection-locked (-3 dB) lasers, The salid
lines represent optical power, and dotted lines
frequency chirping
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Figure 3 Moduletion responses for free-running and
injection-locked lasers. The emifting power per facet is
at about 2 mW.
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Figure 4. Calculated bit ermor rate at | (squares), 5
{circles), and 9 (trigngles) Gbps The donted lines
represent the {ree-running, and solid lines the injection-
locked (-3 dB) losers .
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