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Abstract

We derive the analytic equations for the transmission gain spectrum of a phase shift controlled
(PSC) DFB filters with complexed coupled gratings considering both facet reflections and the phase
of gratings using the transfer matrix method. The number of parameters of the equations is reduced
by using the parameter of effective phase shift defined by the sum of the phase shift in a PSC region
and the difference of the phase of a grating in each active region. We derive the equations showing
the effect of both facets reflections and the effective phase shift on the transmission gain spectrum
and verify the validity of those equations from the computer simulation results. Computer simulation
results show the PSC DFB filter with two antireflection coated facets have the best characteristics.
Among those, the filter with a pure index coupled grating has the widest tunable range and that with
a pure gain grating has the largest side mode suppression ratio.
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Table 3. Comparison of the characteristics of
filters  with  facet  reflections
| 7l =0 and| 7| = 0.524 for vari-
ous phases of 7, in the case of
pure index coupling.
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Table 4. The relations of the phases of 7
and & for the transmission gain
spectrum showing the mirror image

with respect to the Bragg
wavelength in the case of pure gain

coupling.
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Table 5. Comparison of the characteristics of
filters with facet reflections
I 7l =0 and | )l = 0.524 for vari-
ous phases of 7, in the case of
pure gain coupling.
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Table 6. Comparison of the characteristics of
filters with  facet  reflections
| 71 =0.524 and | 75l = 0.524 for
various phases of 7, and 7, in the
case of pure index coupling.
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Table 7. Comparison of the characteristics of
filters with facet reflections
| 71l =0.524 and | 7| = 0.524 for
various phases of 7, and 7, in the
case of pure gain coupling.

a3 S|
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(nm) (dB)
3x/2 | 3x/2 | 096 | 403 6.2 475 3.58
3n/2 0 099 | 419+£26 | 2635 179
3n/2 | nf2 128 | 358 +06 | 11.36 537
3nf2 0 0.87 342 +24 2.13 5.97
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n 3n/2 | 087 | 342 +24 3.03 597
n 0 1.82 | 351 £04 202 4.18
n n 173 | 319 +1.7 17.90 8.36
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