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Optical inter-connection is highly developd due to computer technology. And the direct 
modulation laser diode (DML) might the one of the transmitter candidites especially for futere 
mobile IT devices because of its merits of low energy comsumption and small size. However, the 
modulation speed of DML has been limited by the CPR phenomenon. In order to overcome this 
problem, we design the the 3×1 active-MMI laser diode [1, 2] , as shown in fig.1 to utilize the 
Photon-Photon resonance phenomenon to extend the modulation bandwidth.  

Because of the stucture of active-MMI laser diode which consists of muliti arms, it is not only 

used to exploit the PPR phenomenon but also can be used to control the position of the PPR. As 

shown in fig.2, we keep the current charge in middle arm, lower arm and the pumping area as 

55mA, 57mA, and 172mA and change the current injection in upper arm from 34mA-49mA in the 

step of 3 mA. And we can see that the PPR is shifted with the current change.  

By changing the current injection into arms, the peak position of the PPR can be can be 

controled, which provide a methode for us to extend the modulation bandwidth by shifting it away 

from the CPR or close to the CPR to filling the damping between the CPR and it.  
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Fig.2 Frequency response under different intensity ratio 
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Fig.1 Schematic example of active-MMI laser diode 


