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High-speed signal processing with silicon-organic hybrid devices
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A silicon-organic hybrid (SOH) platform combines CMOS technology with nonlinear
organic cover materials. While strong light confinement is provided by silicon, its free-
carrier limitations are avoided. We show 40 Gbit/s electro-optic modulation, all-optical
170 Gbit/s OTDM demultiplexing, and 56 Gbit/s DQPSK wavelength conversion.

Silicon-on-insulator (SO!) photonics opens a cost-effective CMOS-compatible route
for fabricating optical devices. Because the third-order nonlinear susceptibility ¥ of
Si is 200 times that of glass, and because the tight light confinement in Si wave-
guides with high refractive index contrast enhances the nonlinear response, on-chip
optical signal processing would be feasible [1]. However, free carriers generated by
two-photon absorption (TPA) in Si limit the maximum useable input power. To provide
a z*-nonlinearity without TPA, and to make second-order y?-nonlinearities avail-
able, which do not exist in mono-crystalline silicon [2], we cover SOI waveguides with
highly nonlinear organic materials. Such silicon-organic hybrld (SOH) systems show
the strengths of both materials. Ex- U
amples for waveguides with large

#¥-nonlinearities were shown [3,4].

Here, we first demonstrate an SOH
phase modulator with a bandwidth
> 40 GHz, driven by 42.7 Gbit/s data,
Fig. 1. An SOH slow-light Mach-
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Fig. 1 SOH phase modulator (left) Socket waveguide
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Zehnder modulator was proposed
recently [5]. Next, we show demulti-
plexing a 170.8 Gbit/s OTDM signal
to its four 42.7 Gbit/s tributaries [6]
via four-wave mixing (FWM). Finally,
we discuss results on wavelength
conversion with FWM [7,8], Fig. 2,
and cross-phase modulation [9].
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filled with #?-nonlinear electro-optic (EO) organic ma-
terial (right) Phase modulation index vs. frequency
with eye diagram for receiving 42.7 Gbit/s DPSK data
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Fig. 2 FWM wavelength conversion of 56 Gbit/s NRZ-
DQPSK data (left) Spectra (upper right) Strip wave-
guide covered with z*-nonlinear organic material,
quasi-TM electric field magnitude (lower right) Eye

diagram of quadrature signal with BER = 10°
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High-speed signal processing with
sificon-organic hybrid devices

W. Freude, L. Alloatt], T. Vallaitis, D.
Korn, D. Hillerkuss, R. Bonk, R. Palmer,
L. L, T. Schellinger, M. Fournier!, J.
Fedeli!, W. Bogaerts?, P. Dumon?, R.
Baets?, A. Barklund, R. Dinis, J,
Wieland, M.L. Scimeca, /. Biaggio~,
B. Breiter®, F. Diederich, C. Koos, /.
Leuthoid; Karlsruhe Institute of Tech-
nology (KIT), Institute of Photonics
and Quantum Electronics (IPQ) (DE);
'CEA, LET), Minatec (FR}: ?Photonics
Research Group, Ghent University —
IMEC (BE); 3GigOptix Inc. (CH) &
GigOptix Bothell (WA} (US); “De-
partment of Physics, Lehigh University
(US); 3Lab. £, Organische Chemie,
ETH Zirich (CH).

A silicon-organic hybrid (SOH) plat-
form combines CMOS technology
with nonlinear organic cover materi-
als. While strong light confinement is
provided by silicon, its free-carrier
limitations are avoided. We show 40
Gbit/s electro-optic modulafion, all-
optical 170 Gbit/s OTDM demulti-
plexing, and 56 Gbit/s DQPSK
wavelength conversion. [3601)
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Experimental and numerical analysis
of image wavelength conversion with
a hydrogen Raman shifter

G.G. Manabhan!, M.LY. Torres-
Mapal?, W.O. Garcial; Univ. of the
Philippines, National institute of
Physics (PH), 2University of St. An-
drews (UK).

We investigate the transfer of two
dimensional image carried by the
2nd harmonics (532 nm) of the
Nd:YAG laser to the first Stokes (683
nm) wavelength using o hydrogen
Raman shifter. {3538]

17:00 - 17:30 coffee break (Bar terrasse)

Solitonic supermodes and resonant
radiation in subwavelength silicon-on-
insulator waveguide arrays

AV, Gorbach!, W. Ding’, O.K.
Staines!, C.E de Nobriga!, G.D.
Hobbs!, W.J. Wadsworth!, J.C,
Knight!, D.V. Skryabin', A. Samarel-
1%, M. Sorel, RM. De Lo Rue?; ! Cen-
tre for Photonics and Photonic Mate-
rials, Department of Physics, Univer-
sity of Bath (UK), 2Department of
Electronics and Flectrical Engineering,
University of Glasgow (UK).

We report theoretical and experi-
mental investigation of resonant
radiation by solitonic supermodes in
an array of three silicon-on-insulator
subwavelenth waveguides. Adjusting
the input pulse position across the
array, we observe different patterns
in the radiation spectra correspond-
ing to the different superpositions of
solitonic supermodes. [3347]
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Dimpled planar lightguide solar
concentrators

B.L Unger?, G.R. Schmidr, D.T. Moo-
rel2; 11CO Flected Vice-President,
Chair of the ICO Committee for
Regional Development (US); 2Univer-
sity of Rochester (US).

Lightguide concentrators show tre-
mendous promise for thin form-factor,
lightweight, and inexpensive replace-
ments for the current generation of
refractive and reflective solar con-
centrators. We propose a new type
of structure for reducing optical
losses and dramatically increasing
the practical upper limit concon-
centration within micro-structured
lightguide concentrators. [3589]

Notes
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