Program
- 2nd International Conference on Silicon Photonics -

Friday, January 22, 2010
Chipman Room, Building 6, Rm. #104, Massachusetts Institute of Technology

Plenary Session (9:30 - 12:15)
Session Chair: L. C. Kimerling (MIT)

09:30 - 09:35  Opening Remarks
L. C. Kimerling (MIT)

09:35-10:05  “Ge Optoelectronic Devices for Silicon Photonics”
J. Michel (MIT)

10:05 - 10:35 “Photonic Biosensors in Silicon-on-Insulator”
G. Yurtsever, K. De Vos, T. Claes, P. Debackere, P. Bienstman and R. Baets
(Ghent University, IMEC)

10:35-11:05  “Si Photonics for Fiber-to-the-Home Applications”
Y. Ishikawa (Univ. Tokyo)

11:05-11:15 Break

11:15-11:45  “Last challenges toward practical use of Si photonic integrated circuits”
H. Yamada (Tohoku Univ.)

11:45-12:15  “Wavelength conversion via quadratic nonlinear optical effects in semiconductor
waveguides”
T. Kondo (Univ. Tokyo)

12:15-13:10 Lunch
We plan to provide Pizza lunch
(Pizza, vegetables, fruit, and cookies from Upper Crust)


Gunaydin
Highlight


General Session 1 (13:10- 14:55)

Session Chair:

13:10 - 13:25
13:25-13:40
13:40 - 13:55
13:55 - 14:10
14:10 - 14:25
14:25 - 14:40
14:40 - 14:55

14:55 - 15:05

T. Kimura (Univ. Electro-Communications)

“A Monolithic Ge-on-Si Laser for Electronic-Photonic Integration”
J. F. Liu (MIT)

“Hydrogen desorption effect on Ge epilayers on Si”
Y. Takada, S. Park, J. Osaka, Y. Ishikawa and K. Wada (Univ. Tokyo)

“Study on optical gain in waveguide amplifiers based on Er,Y,4SiOs crystals”
T. Nakajima, K. Homma, T. Kimura and H. Isshiki (Univ.
Electro-Communications)

“Photoluminescence study of Er-Si-O compounds”
M. Higuchi, T. Ishiyama, Y. Kamiura and Y. Yamashita (Okayama Univ.)

“Highly integrated optical 8x8 A-router in silicon-on-insulator technology”
G. F. Fan, R. Orobtchouk and J. M. Fedeli (INSA-Lyon, CEA-LETT)

“Application of Thermal Delay Tuning in Photonic Crystal Coupled Waveguide
to Fast Optical Correlator”
N. Ishikura, J. Adachi, Y. Hama and T. Baba (Yokohama National Univ.)

“Enhancing effects of H>O plasma treatment on photoluminescence in GaN-based
semiconductors”
T. Takenaka, Y. Kamiura, T. Ishiyama and Y. Yamashita (Okayama Univ.)

Break



General Session 2 (15:05 - 16:55)

Session Chair:

15:05 - 15:20
15:20 - 15:35
15:35 - 15:50
15:50 - 16:05
16:05 - 16:20
16:20 - 16:35
16:35-16:50
16:50 - 16:55

T. Baba (Yokohama National Univ.)

“A Si-based photonic syringe”
Z. Gaburro (Univ. Trento)

“Si/Ge optical modulator at 1.3 um”
A. Yoshida, Y. Ishikawa and K. Wada (Univ. Tokyo)

“Fabrication of Er,SiOs/SRSO composite light emitting diode”
Y. Masumoto, T. Kimura and H. Isshiki (Univ. Electro-Communications)

“Compact waveguide amplifiers based on Er,Y,SiOs crystals”
K. Homma, T. Nakajima, T. Kimura and H. Isshiki (Univ.
Electro-Communications)

“Chalcogenide Materials: An Emerging Player in the Silicon-based Photonics
Arena”
J. Hu (MIT)

“Effect of Hydrogen Plasma Treatment on Luminescence properties of
Polycrystalline ZnO Pellets”
C. Takenaka, T. Ishiyama, Y. Kamiura and Y. Yamashita (Okayama Univ.)

“A Porous Si Scattering Layer for High Efficiency Thin Si Solar Cells”
A. Yanai, R. Ichikawa, Y. Ishikawa and K. Wada (Univ. Tokyo)

Closing Remarks
K. Wada (Univ. Tokyo)

-Reception-

Time: 17:30

Place: The Asgard Pub & Restaurant

350 Massachusetts Ave Cambridge, MA 02139
http://www.classicirish.com/asgard-directions.php
Fee: Free




Photonic Biosensors in Silicon-on-Insulator

Gunay Yurtsever, Katrien De Vos, Tom Claes, Peter Debackere, Peter Bienstman and Roel Baets

Ghent University — IMEC, Photonics Research Group, Department of Information Technology (INTEC)
, Sint-Pietersnieuwstraat 41, 9000 Gent, Belgium
gunay@intec.ugent.be

We report on recent research activities of our group on several photonic biosensors. The silicon-on-
insulator (SOI) material platform and deep UV lithography is used to fabricate photonic structures for label-free
detection of bio-molecular interactions and for tissue imaging [1]. For label free sensors, several approaches are
being investigated: ring resonators, slotted waveguides and surface plasmon interferometry. Additionally, we
investigate basic SOI photonic structures for optical coherence tomography (OCT) components for tissue imaging.

We demonstrated simultaneous detection of multiple antibodies in a highly specific way based on
microring resonator arrays. We will discuss important considerations for high throughput sensing with silicon-on-
insulator photonics, including detection limit, microfluidics packaging, receptor binding through a thin poly ethylene
glycol layer, and camera based parallel readout. We introduce simultaneous measurement of refractive index and
thickness of thin molecular layers, used to study conformational biomolecular changes [2].

We numerically optimized SOI slot waveguides for label-free biosensing of proteins and will present a slot-
waveguide-based ring resonator in SOI with a footprint of only 13 um x 10 pm. Experiments showed that it has 298
nm/RIU sensitivity and a detection limit of 4.2x 10° RIU for refractive index changes of the complete top
cladding. We prove that surface chemistry for selective label-free sensing of proteins can be applied inside a 100
nm- wide slot region and demonstrated that the application of a slot waveguide instead of a normal waveguide
increases the sensitivity of an SOI ring resonator with a factor 3.5 for the detection of proteins [3].

Evanescent field sensors provide another means for the label-free detection of target molecules and for
real-time monitoring of solutions and binding events that occur near the sensor surface. Experimental evidence
supporting the use of a surface-plasmon interferometer as a biosensor is presented. The device is shown to be
capable of bulk refractive index sensing (bulk refractometry) and has a spectral interrogation sensitivity of 315.145
nm/ RIU. Qualitative agreement between measurement results and theoretical data has been obtained. Furthermore,
we have shown this device is capable of detecting bulk refractive index changes, a first and indispensable step
toward label-free biosensing. The measured blueshift, although not yet as large as theoretically predicted,
shows the potential of this device to be used as a sensitive and label-free bio-sensor [4].

Optical Coherence Tomography (OCT) is an non-invasive, 3D imaging modality that is analogous to
ultrasound but instead of using sound waves it uses broadband light and measures the echo time delay of
backscattered photons. Typically, OCT can image tissue cross sections with 10 micron resolution at depths
exceeding 2 cm in transparent tissues (human eye, animal embryos) and 2-3 mm in highly scattering (non-
transparent) tissues, such as the skin. Miniaturization of OCT has the potential to expand its applications and serve
other areas in health care and industry. We present a basic Micheson interferometer in SOl for OCT. Integrated
components designed for OCT in SOI can significantly reduce the size of the system [5].
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