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in Figure 4 (a).  For injected laser wavelengths in 
the approximate range of 1599 to 1610 nm the 
linewidth was reduced to that of the CW input 
signal (~100 kHz) across 30 modes. As seen in 
Figure 4 (b) and (c), it is clear that the ML-SEL 
mode linewidths are considerably reduced and that 
the RF width of the ML-SEL is also reduced, 
indicating the jitter has been reduced due to the 
injection locking.  The absolute jitter from 1 kHz-
100 MHz offset was reduced to just 338 fs, 
compared to 3.1 ps without injection locking.  
Figure 4 (d) shows that the OSNR was improved by 
approximately 10 dB due to the injection locking. 
Again, this number is likely limited by the 
measurement capabilities. Injection locking offers 
the additional capability of determining the absolute 
wavelength of the modes.  Since all of the modes in 
the ML-SEL are locked to each other, by injection 
locking a single ML-SEL mode to an input we can 
determine the wavelength position of all of the 
modes.  This is significantly simpler than using 
separate wavelength lockers for each laser. 
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               (c)      (d) 
Figure 4:  (a) Optical spectrum of the ML-SEL output under optical injection 
locking to an external CW laser, for 3 different wavelengths of the injected 
laser. (b) RF spectrum of the injection locked ML-SEL output with a CW 
probe laser.  (c) Zoom of the RF spectrum showing the linewidth under CW 
injection to the ML-SEL at 1609.4 nm, with 100 kHz resolution. (d) OSNR 
versus mode number for 2 different injected wavelengths. Mode 0 
corresponds to the injected CW wavelength. 
 

Conclusions 
We have tested a 10-GHz mode-locked silicon 
evanescent laser as a potential multi-wavelength 
source for WDM applications. The output contains 
over 100 modes within 10-dB output power, each 
having a linewidth below 500 MHz and OSNR 
better than 11 dB. For applications such as on-chip, 

chip-chip, or short reach WDM, the output directly 
from this laser has adequate OSNR and optical 
power for 2.5 Gb/s transmission.  For applications 
with more stringent requirements, injection locking 
can improve the  longitudinal mode quality.  In this 
case 30 laser modes have an OSNR better than 18 
dB, and linewidth equal to that of the CW input.  

Designs utilizing ring cavities [11] or integrated 
mirrors can precisely determine the cavity length 
and channel spacing. These designs also allow for 
integration with other components such as AWGs, 
modulators [12, 13], or DFB lasers [4] for injection 
locking, enabling a fully integrated multi-
wavelength WDM source on silicon.   
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