2007 4TH IEEE International
Conference on Group IV
Photonics

Tokyo, Japan
19-21 September 2007

I E E E IEEE Catalog Number: CFP07GFP-PRT
° ISBN 10:

1-4244-0934-9
ISBN 13: 978-1-4244-0934-1



Table of Contents

Ultra-Compact Optical Filters in Silicon-on-Insulator and Their Applications

Wim Bogaerts, Pieter Dumon, Joost Brouckaert, Katrien De Vos, Dirk Taillaert, Dries Van Thourhout, Roel
Baets

Polarization Beam Splitter and Rotator for Polarization-Independent Silicon Photonic Circuit

Hiroshi Fukuda, Koji Yamada, Tai Tsuchizawa, Toshifumi Watanabe, Hiroyuki Shinojima, Sei-ichi Itabashi

Wavelength Independent SOI Polarization Splitter based on Zero-Order Arrayed Waveguide Gratings.............

Winnie N. Ye, Dan-Xia Xu, Siegfried Janz, Philip Waldron, Juan A. Caballero, P. Cheben, N. Garry Tarr
SOI Delay Interferometer with Tuned Polarization Dependent Wavelength Shift for 40 Gbit/s DPSK

Demodulation
K. Voigt, L. Zimmermann, G. Winzer, T. Mitze, J. Bruns, K. Petermann, C. Schubert

Planar Concave Grating Demultiplexer with Distributed Bragg Reflection Facets

Joost Brouckaert, Wim Bogaerts, Pieter Dumon, Shankar Kumar Selvaraja, Gunther Roelkens, Dries Van
Thourhout, Roel Baets

Microring Resonator-Coupled Multimode-Interference-based Crossing in 2x2 Cross-Grid Array Filters............

Fang Xu, Andrew W. Poon
Coupled Spiral-Shaped Microdisk Resonators with Asymmetric Non-Evanescent Coupling

Xianshu Luo, Jonathan Y. Lee, Andrew W. Poon

Silicon-on-Insulator Grating Duplexer for Fiber-to-the-Home Transceivers

G. Roelkens, D. Van Thourhout, R. Baets
A 40 GHz Mode Locked Silicon Evanescent Laser

Brian R. Kocha, Alexander W. Fanga, Hsu-Hao Changa, Hyundai Parka, Ying-Hao Kuoa, Richard Jones, Oded
Cohenc, Omri Radayc, Mario J. Panicciab, John E. Bowersa

A 1550nm, 10Gbps Monolithic Optical Receiver in 130nm CMOS with Integrated Ge Waveguide
Photodetector

Gianlorenzo Masini, Giovanni Capellini, Jeremy Witzens, Cary Gunn

1310nm Silicon Evanescent Laser

Hsu-Hao Changa, Alexander W. Fanga, Matthew N. Sysaka, Hyundai Parka, Richard Jonesb, Oded Cohenc,
Omri Radayc, Mario J. Panicciab, John E. Bowers

InP-based Membrane Photodetectors for Optical Interconnects to Si

P.R.A. Binetti, X.J .M. Leijtens, M. Nikoufard, T. de Vries, Y.S. Oei, L. Di Cioccio, J.-M. Fedeli, C. Lagahe,
R. Orobtchouk, C. Seassal, J. Van Campenhout, D. Van Thourhout, P.J. van Veldhoven, R. Notzel, M.K. Smit

Heterogeneous Integration of ITI-V Active Devices on a Silicon-on-Insulator Photonic Platform
G. Roelkens, J. Brouckaert, J. Van Campenhout, D. Van Thourhout, R. Baets

Recent Developments in Silicon-based MEMS Photonic Systems

W. Noell, N. F. de Rooij, Marc Epitaux, Ralf Hauffe, T. Overstolz, Yves Pétremand, S. Waldis, R. Stanley, F.
Zamkotsian, M. Zickar

Silicon Microresonators with MEMS-A ctuated Tunable Couplers

Ming C. Wu, Jin Yao, Ming-Chang Lee

Effect of Slab Deflection on a Mechano-Optic Modulator
Tomoyuki Takahata, Kiyoshi Matsumoto, Isao Shimoyama

Efficient Mode Converter for Coupling between Fiber and Micrometer Size Silicon Waveguides

Assia Barkai, Ansheng Liu, Daewoong Kim, Rami Cohen, Nomi Elek, Hsu-Hao Chang, Bilal H Malik, Rami
Gabay, Richard Jones, Mario Paniccia, Nahum Izhaky

Integration of Tensile-strained Ge p-i-n Photodetector on Advanced CMOS platform
J. Wang, W. Y. Loh, H. Zang, M.B.Yu, K.T. Chua, T. H. Loh, J.D. Ye, R. Yang, X.L.Wang, S. J. Lee, B. J. Cho, G.
Q. Lo, D. L. Kwong

iii

10

13

16

19

22

25

28

31

34

37

40

43

46

49

52



Table of Contents

Spectral Responsivity of Vertical p-i-n Photodiode of Selectively Grown Ge on Silicon-on-Insulator (SOI)
Platform

Sungbong Park, Yasuhiko Ishikawa, Tai Tsuchizawa, Toshifumi Watanabe, Koji Yamada, Seiichi Itabashi,
Kazumi Wada

Gas Cluster Ion Beam Processing for Si Photonics
N. Toyoda, I.Yamada, S.Akivama, L.C.Kimerling, Y. Ishikawa, K Wada

Optical Properties of Silicon Three-Dimensional Photonic Crystal Fabricated by Self-Aligned Two-
Directional Electrochemical Etching Method

Daihei Hippo, Yoshishige Tsuchiya, Hiroshi Mizuta, Kei Urakawa, Nobuyoshi Koshida, Shunri Oda
High-Quality Factor Photonic Crystal Nanocavities Probed with SiGe/Si Self-Assembled Islands

M. El Kurdi, X. Checoury, T.-P. Ngo, S. David, P. Boucaud, O. Kermarrec, Y. Campidelli, D. Bensahel

Assessment of the Excited Carrier Absorption Losses in Si-nc Rib-Waveguides
D. Navarro-Urrios, A. Pitanti, L. Ferraioli, N. Daldosso, F. Gourbilleau, R. Rizk, L. Pavesi

Charge Transport and Electroluminescence in PECVD Grown Silicon-Nanocrystals-Based LEDs

A. Anopchenko, S. Prezioso, Z. Gaburro, L. Ferraioli, G. Pucker, P. Bellutti, L. Pavesi

Theoretical and Experimental Demonstration of Light Confinement in a Multi-Slot Waveguide

Yijing Fu, Han G. Yoo, Dan Riley, Jung H. Shin, Philippe M. Fauchet

Controlling the Dynamics of Spontaneous Emission from SiN Material by Two-Dimensional Photonic

Crystals
Xingsheng Xu, Toshiki Yamada, Rieko Ueda, Akira Otomo

Enhanced Light-emission from Crystalline Silicon in Microdisk Resonators

Jinsong Xia, Koudai Nemoto, Yuta Ikegami, Yasushi Nakata, Yasuhiro Shiraki
Suppression of Er Optical De-Activation using Silicon-Rich Silicon Nitride

Moon-Seung Yang, Kyung Joong Kim, Jung H. Shin

Effect of Ion-Irradiation Induced Defect on the Optically Active Er Ions in Er-doped Silicon-Rich Silicon
Oxide

Hoon Jeong, Se-young Seo, Jung H. Shin

Visible Luminescence from Controlled Multi-Layer Stack Comprising of Thin Amorphous Silicon and
Silicon Nitride Layers

W. K. Tan, M. B. Yu, Q. Chen, J. D. Ye, G. Q. Lo, D. L. Kwong

Growth rate limiting by Er(TMOD)3 supply in MOMBE growth of ErSiO crystalline
HS. Choi, K. Tateishi, Y. Nakayama, H. Isshiki, T. Kimura

Optical Characteristics of Erbium-doped Silicon Suboxide Emitting at 1.Sum

Y. Naka, M. Kishi, N. Yamamoto, D. Miyawaki, T. Yoshida, T. Minami, K. Ito, M. Tsuchiya, Y. Nakamura

Enhanced Hole Mobility in p-type B-FeSi2 Films Grown by Molecular Beam Epitaxy Using High-Purity
Fe Source

M. Suzuno, Y. Ugajin, S. Murase, T. Suemasu

The Effect of Negative Direct Current Bias on the Crystallization of nc-Si:H Films Prepared by Plasma
Enhanced Chemical Vapor Deposition

J.-H. Shima, N.-H. Choa, E. H. Lee

The Role of Excess Si Content on the Number of Si-Nanoclusters/Er Ions Couplings of Er Doped SiOx
thin films

S. Y. Seo, O. Jambois, P. Pellegrino, B. Garrido

A Spot-Size Converter using a Nonlinear Vertical Up-Taper for Efficient Coupling of a Single-Mode Fiber

to a Si-Wire Waveguide

K. Shiraishi, H. Yoda, H. Ikedo, C. S. Tsai

iv

55

58

61

64

67

70

73

76

79

82

85

88

91

93

96

99

102

105



Table of Contents

Polarization Insensitive Fiber to SOI Waveguide Experimental Coupling Technique Integrated with a V-
Groove Structure

J. V. Galdn, P. Sanchis, B. Sanchez, J. Marti
Silicon Concentric-Ring Optical Buffers

Lim Peng Huei, Desmond Rodney Lim Chin Siong, Kazumi Wada

Applications of Low-loss Silicon Photonic Wire Waveguides with Carrier Injection Structures
K. Yamada, T. Tsuchizawa, T. Watanabe, H. Fukuda, H. Shinojima, S. Itabashi

A Compact Optical Switch Module with Si-Wire Waveguides

Hirohito Yamada, Tao Chu, Makoto Tojo, Shigeru Nakamura, Masatoshi Tokushima, Yutaka Urino, Satomi
Ishida, Yasuhiko Arakawa

Silicon Photonic Crystal Modulation Device based On Horizontally Activated MOS Capacitor

Xiaonan Chen, Jiaqi Chen, Lanlan Gu, Wei Jiang, Ray T. Chen

Design Considerations for a Silicon-based p-i-n Phase Modulator Integrated on Double Ridge Waveguide
with Side Isolating Grooves

Shaowu Chen, Dan-Xia Xu, Xuejun Xu, Xiaoguang Tu, Ross McKinnon, Pedro Barrios, Pavel Cheben, Siegfried
Janz, Jinzhong Yu

High-Performance Silicon Phase Modulator based on a Double MOS Capacitor Configuration
An Mao, Dingshan Gao, Zhiping Zhou

Dispersion and Anisotropy of Si's Third-Order Nonlinearity from 1.2 to 2.4 pm
Jidong Zhang, Qiang Lin, Govind P. Agrawal, Philippe M. Fauchet

Silicon Raman Amplifiers in the Limit of Zero Free-Carrier Lifetime

Hagen Renner

Improving Switching Speed of a Nonlinear Mach-Zehnder Interferometric Logic Gate with Ring-
Resonators

F. Cuesta-Soto, P. Sanchis, J. Marti
Fabrication of InP Micro-Lasers on 200 mm Wafers

F. Mandorlo, P. Rojo Romeo, J M. Fedeli, X Letartre, P. Grosse, P. Regreny
The ePIXnet Silicon Photonics Platform

Pieter Dumon

Large Group Index under Zero GVD Condition in Photonic Crystal Coupled Waveguides

T. Kawasaki, D. Mori, T. Baba

Demonstration of Low-Group-Velocity and Low-Dispersion Photonic Crystal Waveguide
Shousaku KUBO, Daisuke MORI, Toshihiko BABA

High Transmission Photonic Crystal Line-Defect Bend with Double Low-Index Trenches

S. H. Tao, M. B. Yu, Q. Fang, J. F. Song, R. Yang, G. Q. Lo, D. L. Kwong

Silicon Photonic Crystal Microcavities for Optical Quantum Information Processing

B.W. Balmforth, F.S.F. Brossard, S. Schirmer, D.A.Williams
Low-Crosstalk in Silicon-on-Insulator Waveguide Crossings with Optimized-Angle

P. Sanchis, J. V. Galan, A. Brimont, A. Griol, J. Marti, M. A. Piqueras, J. M. Perdigues

A High Efficiency Silicon Nitride Grating Coupler
L. Vivien, G. Maire, G. Sattler, D. Marris-Morini, E. Cassan, S. Laval, A. Kazmierczak, D. Giannone, B.
Sanchez, A. Griol, D. Hill, K.B. Gylfason, H. Sohlstrém

Design of a Temperature-Independent Arrayed Waveguide Grating on SOI Substrates

M. Uenuma, T. Motooka

108

111

114

117

120

123

126

129

132

135

138

141

143

146

149

152

154

157

160



Table of Contents

Design, Fabrication and Characterization of High Q-Factor SOI Microring Resonators
S. Maine, D. Marris-Morvini, L. Vivien, E. Cassan, S. Laval, L. El Melhaoui, J-M. Fédéli, B. Han, R. Orobichouk,
T. Benyattou

CMOS Compatible Intergrated Optical Isolator

D. Thomson, G. T. Reed, W. R. Headley, G. Z. Mashanovich

Optimization Considerations for 4 pm SOI-Waveguide Technology with Respect to Polarization
Dependence

L. Zimmermann, K. Voigt, G. Winzer, J. Bruns, K. Petermann

Temperature Dependence of Grating-Assisted Coupling to Small Silicon Waveguides

G. Z. Mashanovich, B. Patel, V. Nsengumuremyi, D. Thomson, S. Howe, W. R. Headley, V. M. N. Passaro, G. J.
Ensell, G. T. Reed

Potentials of Group IV Photonics Interconnects for fiRed-shiftfl Computing Applications
A. V. Krishnamoorthy, R. Ho, B. O'Krafka, J. E. Cunningham, J. Lexau, X. Zheng

The Quantum Confined Stark Effect in Ge/SiGe Quantum Wells: An Efficient Electroabsorption
Mechanism for Silicon-based Applications

Jonathan E. Roth, Onur Fidaner, Rebecca K. Schaevitz, Elizabeth H. Edwards, Yu-Hsuan Kuo, Theodore I
Kamins, James S. Harris, Jr., David A. B. Miller

A 1550 nm, 10 Gbps optical modulator with integrated driver in 130 nm CMOS
Thierry Pinguet, Vikram Sadagopan, Attila Mekis, Behnam Analui, Daniel Kucharski, Steffen Gloeckner

Circular Grating Resonators as Micro-Cavities for Optical Modulators

Nikolaj Moll, Sophie Schonenberger, Thilo Stoferle, Thorsten Wahlbrinky, Jens Bolteny, Thomas Mollenhauery,
Christian Moormanny, Rainer F. Mahrt, Bert J. Offrein

Femtosecond Carrier Dynamics in Ge/SiGe Quantum Wells
S. Claussen, L. Tang, J. Roth, O. Fidaner, S. Latif, D.A.B Miller

Low Loss Optical Modulator in a Silicon Waveguide Based on a Carrier Depletion Horizontal Structure..........

D. Marris-Morini, L. Vivien, S. Maine, E. Cassan, S. Laval, P. Lyan, J-M. Fédéli
Silicon Optical Modulator for High-speed Applications

Ansheng Liu, Ling Liao, Doron Rubin, Juthika Basak, Hat Nguyen, Yoel Chetrit, Rami Cohen, Nahum Izhaky,
Mario Paniccia

Advances in Si-Ge-Sn Materials Science and Technology
John Kouvetakis, John Tolle, Jose Menendez, V.R. D'Costa

Light-Emissive Nonvolatile Memory based on Nanocrystalline Porous Si

B. Gelloz, Y. Yoshida, N. Koshida
Garnet Waveguides and Polarizers for Integrated Optical Isolators on Si Substrates

Sang-Yeob Sung, Xiaoyuan Qi, Bethanie J. H. Stadler
PLZT Electro-Optic Modulators on Si Substrates Using Aerosol Deposition for On-Chip Optical

Interconnections
T. Shimizu, M. Nakada, H. Tsuda, J. Akedo, K. Nishi, K. Ohashi

Optically Activated Si Nanowires and Nanoribbons as a Platform for Si-based Photonics

M.-H. Kim, T.-E. Park, U.-K. Kim, H.-J. Choi, G.-Y. Sung, J.- H. Shin, K. Suh
Helium Implanted Silicon Waveguides and Their Applications to Functional Optical Devices

H. K. Tsang and Y. Liu

Photonic Crystal Nanocavities: Slow Light, All-optical Processing, Wavelength Conversion, Optical
MEMS

Masaya Notomi, Takasumi Tanabe, Eiichi Kuramochi, Akihiko Shinya, Hideaki Taniyama

vi

163

166

169

172

175

178

181

184

187

190

193

196

199

202

205

208

211

214



Table of Contents

Deep-UV Lithography Fabrication of Slot Waveguides and Sandwiched Waveguides for Nonlinear
Applications

E. JORDANA, J.-M. FEDELI P. LYAN, J.P. COLONNA, P. GAUTIER, N. DALDOSSO, L. PAVESI, Y.
LEBOUR, P. PELLEGRINO, B. GARRIDO, J. BLASCO, F. CUESTA-SOTO, P. SANCHIS

Spectral Narrowing and Optical Soliton Formation in SOI Waveguides
Jidong Zhang, Qiang Lin, Govind P. Agrawal, Philippe M. Fauchet

Mid-Infrared Optical Amplifier utilizing Traveling Plasmons in Si-based Photonic Crystal Cavities
Shiyun LIN, Kazumi WADA

Controlled Slowlight and Miniature Devices based on Silicon Photonics Waveguides

Toshihiko Baba
Two-Dimensional Si Photonic Crystal Microcavity for Single Particle Detection

M. R. Lee, P. M. Fauchet

Group Velocity Measurements in 1D Periodic Corrugated SOI Waveguide
J. Garcia, J. Marti, P. Sanchis

Slow Light and Low Loss Propagation on SOI Photonic Crystal Waveguides

Thomas F. Krauss

Si-Ge Quantum Well and Cascade Structures for Optoelectronics

Detlev Griitzmacher, Gregor Mussler

Towards a Monolithically-Integrated Electrically-Pumped Si Light Emitter Technology using Epitaxial

Erbium Oxide
Vijit A. Sabnis, Homan B. Yuen, Aleta Jamora, Scott Semans, Petar Atanackovic, James Weldon

Full Spectrum Emission and Hybrid OLEDs from Silicon Nanoparticles

X Pi, R Liptak, R. Ligman, U. Kortshagen, S. A. Campbell

Luminescence Characterization and Room-Temperature 1.62m Electroluminescence in Si/?-FeSi2/Si

Double Heterostructures on Si(001) by Molecular Beam Epitaxy
S. Murase, Y. Ugajin, M. Suzuno, T. Suemasu

Auger Recombination in Luminescent, CMOS-compatible Si Nanowires

Alex R. Guichard, Rohan D. Kekatpure, Mark L. Brongersma

Recent Advances in Si Nanocrystal LEDs by Employing Transparent SiCN Electron Injection Layer .........ccccceeunene

Chul Huh, Jae-Heon Shin, Kyung-Hyun Kim, Jongcheol Hong, Gun Yong Sung
Light-Emitting Transistor based on Ultra-Thin Silicon

S. Saito, D. Hisamoto, H. Shimizu, H. Hamamura, R. Tsuchiya, Y. Matsui, T. Mine, T. Arai, N. Sugii, K. Torii, S.

Kimura, T. Onai
High Q/V Microdisk Resonators for Observation of Purcell Effect in Silicon Nanocrystals

Rohan D. Kekatpure, Alex R. Guichard, Mark L. Brongersma

Resonant Photoluminescence from Crystalline Si with Photonic Crystal Nanocavity Structures

S. wamoto, A. Gomyo, Y. Arakawa

Cavity-Mode Light Emission in Silicon Photonic Nanocavities

Masayuki Fujita, Yoshinori Tanaka, Susumu Noda

Light Confinement in Ridge-Type, Single Mode Multi-Slot Waveguide with Er-doped Silica Layers
Shinyoung Lee, Jee Soo Chang, Jung H. Shin, Han G. Yoo, Yijing Fu, Philippe M. Fauchet

Fabrication and Characterization of Er doped Silicon-Rich-Silicon Nitride(SRSN) Microdisks

Jee Soo Chang, Shinyoung Lee, Jung H. Shin, Jae-Heon Shin, Gun Yong Sung

Ge-based Active Devices for Si Photonics

Jifeng Liu, Donghwan Ahn, Samerkhae Jongthammanurak, Dong Pan, Ching-yin Hong, Mark Beals, Lionel C.

Kimerling, Jurgen Michel

vii

217

220

223

226

229

232

235

238

241

244

247

250

253

256

259

262

265

268

271

274



Table of Contents

Integrated Si/Ge Photodetectors for the Visible to the Near Infrared 277
Erich Kasper
Germanium Photodetector Integrated in a Silicon-on-Insulator Microwaveguide 280

L. Vivien, M. Rouviére, D. Marris-Morini, J. Mangeney, P. Crozat, E. Cassan, X. Le Roux, S. Laval, L. El
Melhaoui, J-F. Damlencourt, J-M. Fédéli

High Speed Selective-Area-Epitaxial Ge-on-SOI PIN Photo-Detector using Thin Low Temperature

Si0.8Ge0.2 Buffer by Ultra-High-Vacuum Chemical Vapor Deposition 283
Loh Ter-Hoe, Wang Jian, Nguyen Hoai-Son, Murthy Ramana, Yu Ming-Bin, Loh Wei-Yip, Lo Guo-Qiang,

Narayanan Balasubramanian, Kwong Dim-Lee

Ge/Si Avalanche Photodiodes for 1.3pum Optical Fiber Links 286
Yimin Kang, Stas Litski, Gadi Sarid, Mike Morse, Mario J. Paniccia, Alexandre Pauchard, Kian Giap Gan, John
E. Bowers

viii





