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Ao} : complex coupled DFB laser, power extraction efficiency.
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Parameter Unit Description
d 0.12 um | active region thickness
w 1.5 pm | active region width
L 400 pum | cavity length
ng 3.7 group refractive index

A 2.5x10° | 7! | linear recombination coefficient

bimolecular recombination
B 10°'¢ m3 s 1

coefficient
C 3x10* | 857! | auger recombination coefficient
ay 5 linewidth enhancement factor
N, 1.15x10%| 4% | transparency carrier density
r 0.35 confinement factor

ag 20x10° | @1 | internal loss

g 2.7x10%| p,~% | differential gain

Ag 1.55 Hm

Bragg wavelength

nonlinear gain suppression

5x 10-23 3 .
& m coefficient
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Power extraction efficiency and lasing wavelength distribution of complex-coupled DFB lasers for various
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We have calculated the power extraction efficiency and the lasing wavelength distribution of complex-coupled(CC) DFB lasers
above threshold for various |xL| and facet reflectivity combinations, and we have compared the results with those at threshold.
Also, we have investigated the effect of coupling coefficient ratio(CR) and the reflectivity of AR facet on the power extraction
efficiency and the lasing wavelength distribution. At threshold, the single mode yield as a function of power extraction efficiency
of in-phase(IP) CC DFB lasers is the same as that of anti-phase(AP) CC DFB lasers. Above threshold, however, the single mode
yield as a function of power extraction efficiency of IP CC DFB lasers is much larger than that of AP CC DFB lasers. For
IP CC DFB lasers, AR-HR combination has high single mode yield and large power extraction efficiency compared to other facet
combinations. IP CC DFB laser with AR-HR combination for {x| of 0.8 has the highest single mode yield and largest power
extraction efficiency above threshold among the cases considered. For AR-HR combination, as CR increases and the reflectivity
of AR facet decreases, both single mode yield and power extraction efficiency increase due to the reduction of the spatial hole
burning effect. For AR-HR combination, the lasing wavelength of CC DFB laser has distributed over the stopband of DFB. As
CR increases, the lasing wavelength concentrates on the long wavelength side for IP CC DFB laser, while on the short wavelength
side for AP CC DFB laser. As |xL| increases, the width of the wavelength distribution decreases and the lasing wavelength moves
to the long wavelength side.
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