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Challenge to realize a 100Gb/s directly modulated semiconductor laser
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To realize ultra-high speed operation of semiconductor laser monolithically
integrating with external cavity, hybrid modulation scheme is proposed which introduces cavity loss
modulation and injection current modulation to a semiconductor laser simultaneously. It was
confirmed numerically and experimentally that the frequency response of intensity modulation can be

controlled and modulation sensitivity degradation at high frequency region can be reduced by
applying the hybrid modulation scheme to the laser. It was also confirmed that the hybrid modulation

scheme is also effective to control the frequency chirp of optical signal and enhance the
dispersion tolerance in optical fiber transmission. Based on these results, the design principle for

ultra-high speed semiconductor laser operating up to 100 Gb/s was made clear.
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