


BROUCKAERTet al.: PCG DEMULTIPLEXER WITH HIGH REFLECTIVE BRAGG REFLECTOR FACETS 311

Fig. 5. Transmission spectrum of a 1� 4 demultiplexer fabricated with 193-nm
DUV lithography. Demultiplexers withßat (dashed line) and DBR-type facets
are compared.

only (due to the high propagation loss of the TM-mode in this
material system) [3].

A. PCG With Flat Facets

Fig. 5 shows the superimposed transmission spectra of PCGs
with ßat (dashed line) and DBR-type facets. As can be seen,
these spectra are slightly disturbed by the high noiseßoor of
the measurement setup. The average insertion loss of the cen-
tral channels of theßat facet device is 6.3 dB. The largest
contribution, 4.6 dB, is caused by the Fresnel loss at the grating
facets. The etching process is not optimized to create perfect
vertical sidewalls and results in a large nonverticality of10 .
However, this only gives rise to an additional loss of 0.3 dB,
resulting in a total grating reßection loss of 4.9 dB [3]. These
values were calculated by means of CAMFR and a staircase ap-
proximation was used for the angled facets. Other contributions
are diffraction loss of 0.5 dB (calculated with scalar diffraction
theory [3]) and excess loss (mainly caused by grating proÞle im-
perfections), which adds 0.9 dB.

B. PCG With DBR-Type Facets

The insertion loss of the DBR-type facets device is 3.9 dB
better on average as compared with theßat facet device (Fig. 5).
This means that the average reßection loss at the facets de-
creases from 4.9 dB down to 1.0 dB by replacing the facets with
second-order DBRs. This value is slightly higher as compared
with the simulation results showed in Fig. 4 which predict an av-
erage facet loss of 0.4 dB in the 1.5- to 1.6-m range. However,
these simulations do not take into account fabrication imperfec-
tions like grating nonverticality and trench width deviation of
the DBRs. The cross section (Fig. 3) revealed a trench width of
150 nm and a deviation from verticality of5 for the noniso-
lated sidewalls and 10 for the isolated sidewall. These simu-
lation results are shown in Fig. 6 and predict an increase of only
0.1 dB in the 1.5- to 1.6-m range. This means that the some-
what higher than expected facet reßection loss is due to other
DBR imperfections like roughness and trench-width nonunifor-
mity. It is important to notice that large grating nonverticalities
have no major inßuence on the reßection loss. PCGs fabricated
in other material systems have a several micrometer thick slab

Fig. 6. Simulated reßection loss of a four-period DBR-type facet. The ideal
DBR (470 nm/130 nm and vertical sidewalls) is compared with the fabricated
DBR (450 nm/150 nm and 10nonverticality for the isolated sidewall, 5for
the nonisolated sidewalls).

region with deeply etched facets. Sidewall nonverticalities as re-
ported here would have a severe inßuence on the transmission
characteristics of these devices [2], [3].

The crosstalk of the device does not seem to be deteriorated
by the use of the DBR-type facets and is better than25 dB.
However, it is difÞcult to draw conclusions concerning crosstalk
values due to the high noiseßoor of the setup.

IV. CONCLUSION

We presented measurement results of ultracompact PCG de-
multiplexers fabricated on a nanophotonic SOI platform. The
on-chip loss was reduced by 3.9 dB on average for wavelengths
ranging from 1500 nm up to 1600 nm by utilizing DBR-type
grating facets instead ofßat facets. This method does not require
extra processing steps and is very tolerant concerning fabrica-
tion imperfections.
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