
 
 

 
 
 
 
 
 
 

2009 International Topical 
Meeting on Microwave Photonics 
 
(MWP 2009) 

 
 
 
 

Valencia, Spain 
14-16 October 2009 

 
 
 
 
 
 

 
 
 
 

 
CFP09756-PRT 
978-1-4244-4788-6 

IEEE Catalog Number: 
ISBN: 



TABLE OF CONTENTS 
 
 
 

PLENARY SESSION 
 
From Digital User to Analog Airwaves and Back ............................................................................................................... 1

Ronald Esman 
 

Overview of Present/Future Needs of MWP for Defense System Applications ................................................................ 2
Stéphane Formont 

 
SESSION 2 WE.2: DEVICES FOR BROADBAND APPLICATIONS 
 
Everything Converged – a Flexible Photonic Home ........................................................................................................... 3

Mikhail Popov 
 

Uni-Traveling-Carrier Balanced Photodiode with Tunable MMI Coupler for Optimization of Source 
Laser RIN Suppression ......................................................................................................................................................... 7

Jonathan Klamkin, Anand Ramaswamy, Leif A. Johansson, Nobuhiro Nunoya, John E. Bowers, Steven P. 
Denbaars, Larry A. Coldren 

 

Hybrid Silicon Tunable Filter Based on a Mach-Zehnder Interferometer and Ring Resonator .................................. 11
Hui-Wen Chen, Alexander W. Fang, Jock Bovington, Jonathan D. Peters, John E. Bowers 

 

High Power UTC Photodiodes Design and Application for Analog Fiber Optic Links ................................................. 15
M. Chtioui, A. Enard, D. Carpentier, F. Lelarge, B. Rousseau, M. Achouche, A. Marceaux, A. Renoult, C. Feuillet, 
M. Queguiner, T. Merlet 

 

Minimizing Photodiode Nonlinearities By Compensating Voltage-Dependent Responsivity Effects ........................... 19
Alexander S. Hastings, David A. Tulchinsky, Keith J. Williams, Huapu Pan, Andreas Beling, Joe C. Campbell 

 

High-Current Backside-Illuminated InGaAs/InP p-i-n Potodiode .................................................................................. 23
Shigetaka Itakura, Kiyohide Sakai, Tsutomu Nagatsuka, Tomohiro Akiyama, Yoshihito Hirano, Eitaro Ishimura, 
Masaharu Nakaji, Toshitaka Aoyagi 

 

Traveling Wave Semiconductor Cascade Laser Using Wavelength Division Multiplexing .......................................... 27
Hasnul H. Hashim, Stavros Iezekiel 

 
SESSION TH.1: NOVEL APPLICATIONS AND MEASUREMENT TECHNIQUES (I) 
 
Using Optical Nonlinearities to Enhance Microwave Optical Links ............................................................................... 31

Mary R. Phillips 
 

Single-Sideband Electrooptic Modulators and their Application in Tunable Opto-Electronic 
Oscillators............................................................................................................................................................................. 34

A. A. Savchenkov, A. B. Matsko, V. S. Ilchenko, D. Seidel, L. Maleki 
 

Nested Loop Feedforward Linearization of Directly Modulated Laser Diode ............................................................... 38
H. K. Cheung, I. D. Robertson, V. Postoyalko, S. Iezekiel 

 

Push-Pull Modulated Analog Photonic Link with Enhanced SFDR ............................................................................... 42
David Marpaung, Chris Roeloffzen, Wim Van Etten 

 

Heterodyne Locking of an Integrated Optical Phase-Locked Loop ................................................................................ 46
S. Ristic, A. Bhardwaj, M. J. Rodwell, L. A. Coldren, L. A. Johansson 

 
SESSION TH.2: RADIO-OVER-FIBER SYSTEMS (I) 
 
Optimization of Photonic Transmit/Receive Module Performance................................................................................. 50

Edward I. Ackerman, Charles H. Cox III 
 

60 GHz Bi-Directional Optical Signal Distribution System at 3 Gbps for Wireless Home Network ............................ 54
F. Lecoche, B. Charbonnier, F. Frank, F. Van Dijk, A. Enard, F. Blache, D. Moodie 

 

Giga-Bit Wireless Link Using 300-400 GHz Bands........................................................................................................... 57
Tadao Nagatsuma, Ho-Jin Song, Yoshihide Fujimoto, Kazumasa Miyake, Akihiko Hirata, Katsuhiro Ajito, Atsushi 
Wakatsuki, Tomofumi Furuta, Naoya Kukutsu, Yuichi Kado 

 

Crosstalk Investigation for Optical Transport Schemes in Optical-Wireless Integrated Networks ............................. 61
Christina Lim, Ka-Lun Lee, Elaine Wong, Rod Tucker, An Tran 

 



Demonstration of SCM Signal Transmission Based on Digitized Radio-Over-Fiber Technique.................................. 65
Yizhuo Yang, Christina Lim, Prasanna Gamage, Ampalavanapillai Nirmalathas 

 

GHz-Multichannel SCM-WDM Transmission Over Multimode Fiber Links Employing an Optical 
Broadband Source ............................................................................................................................................................... 69

F. Grassi, J. Mora, B. Ortega, J. Capmany 
 

Demonstration of Distributed Antenna System Using Optical Multicast Radio-Over-Fiber Links ............................. 73
K. Fang, M. J. Crisp, F. Yang, R. V. Penty, I. H. White 

 
SESSION TH.3: MICROWAVE PHOTONIC SIGNAL PROCESSING 
 
Governing the Speed of Light: Recent Advances and Future Perspectives of Slow and Fast Light in 
Microwave-photonics .......................................................................................................................................................... 77

Marco Santagiustina 
 

Experimental Demonstration of RF Photonic Downconversion from 4-40 GHz............................................................ 81
Sean R. O’Connor, Michael C. Gross, Michael L. Dennis, Thomas R. Clark Jr 

 

Coherence-Free RF/Microwave Photonic Bandpass Filter with High Skirt Selectivity................................................. 84
E. H. W. Chan, R. A. Minasian 

 

A High-Order FIR Microwave Photonic Filter ................................................................................................................. 88
Thomas X. H. Huang, Xiaoke Yi, Robert A. Minasian 

 

Photonic Microwave Filter with Single Bandpass Response Based on Brillouin Processing and SSB-
SC.......................................................................................................................................................................................... 92

B. Vidal, T. Mengual, J. Marti 
 

Harmonic Distortion in SOA Based Slow/Fast Light Microwave Photonic Phase Shifters........................................... 96
I. Gasulla, J. Sancho, J. Lloret, L. Yaron, S. Sales, J. Capmany 

 

Photonic Generation of Chirp-Free UWB Signals for UWB Over Fiber Applications................................................ 100
Shilong Pan, Jianping Yao 

 
POSTER SESSION 
 
Experimental Influence of the Base Load Effect on SiGe/Si and InGaAs/InP HPTs................................................... 104

Julien Schiellein, Marc Rosales, Jean-Luc Polleux, François Duport, Catherine Algani, C. Rumelhard, Thomas 
Merlet, Nicolas Zerounian, Muriel Riet, Jean Godin, Andre Scavennec 

 

2.1 Gbit/s Ultra-Wide-Band Transmission Over 50-m GI-POF Using Low-Cost VCSEL .......................................... 108
H. Yang, E. Tangdiongga, S. C. J. Lee, S. Randel, A. M. J. Koonen 

 

622-Mb/s Downlink Transmission in a Fiber-Fed 60-GHz Wireless System Using a CMOS Integrated 
Optical Receiver................................................................................................................................................................. 111

Myung-Jae Lee, Jin-Sung Youn, Hyo-Soon Kang, Duho Kim, Minsu Ko, Kang-Yeob Park, Woo-Young Choi 
 

Low Cost Bidirectionnal QPSK Transmission With Optical Frequency Conversion .................................................. 115
Flora Parésys, Yannis Le Guennec, Ghislaine Maury, Béatrice Cabon, Zine Bouhamri, Vincent Dobremez 

 

Performance Evaluation of In-Building Radio-Over-Fiber Distribution of Multi-Band OFDM UWB 
Signals................................................................................................................................................................................. 119

Maria Morant, Joaquin Pérez, Marta Beltrán, Roberto Llorente 
 

Simplified Millimeter-Wave Radio-Over-Fiber System Using Optical Heterodyning of Low-cost 
Independent Light Sources and RF Homodyning at the Receiver ................................................................................ 123

A. H. M. Razibul Islam, Masuduzzaman Bakaul, Ampalavanapillai Nirmalathas, Graham E. Town 
 

Novel Generation and Transmission of FCC-Compliant Impulse Radio Ultra Wideband Signals Over 
100-m GI-POF.................................................................................................................................................................... 127

S. T. Abraha, H. Yang, E. Tangdiongga, A. M. J. Koonen 
 

Simplification of the Central Station in a Millimeter-Wave Radio-on-Fiber System Using Wavelength-
Tunable Light Sources to Switch Base Stations .............................................................................................................. 131

Kensuke Ikeda 
 

Accurate and Efficient Transmission Evaluation of Wireless Signals on Radio Over Fiber Links ............................ 135
Davide Visani, Giovanni Tartarini, Luigi Tarlazzi, Pier Faccin 

 

A Wireless Hybrid Mode Locked Laser for Low Cost Millimetre Wave Radio-Over-Fiber Systems........................ 139
Bilal A. Khawaja, Martin J. Cryan 

 

Opto-Electrical Predistortion Linearization Using Uncooled DFB-LD for Multi-Service on Broadband 
Radio-Over-Fiber Systems................................................................................................................................................ 143

Tae-Kyeong Lee, Yon-Tae Moon, Young-Wan Choi 
 



Photodiode Limitations in the Generation of Low-Noise Microwave Signals From Stable Frequency 
Combs`................................................................................................................................................................................ 147

Jennifer A. Taylor, Scott A. Diddams, Shubhashish Datta, Abhay Joshi 
 

Optical Beamforming for Phased Array Antennas Using Stimulated Brillouin Scattering ........................................ 150
Mikel Sagues, Alayn Loayssa 

 

Experimental Investigation of an Optically Fed Phase Array for UWB Personal Area Networks............................. 154
Peter Callaghan, Nathan J. Gomes, John C. Batchelor, Stephane Formont 

 

Demonstration of 2.5Gb/s Optical PSK Signal and the ASK Wireless Transmission Based on 
Heterodyne Detection in a Radio-Over-Fiber Platform ................................................................................................. 158

Jie Yin, Kun Xu, Yan Li, Xiaoqiang Sun, Lin Gui, Jian Wu, Xiaobing Hong, Jintong Lin 
 

Optical Beamforming Using Chirped Fiber Grating: Criticality of Group Delay Ripple ........................................... 161
Pham Q. Thai, Arokiaswami Alphones, Desmond R. Lim 

 

The Impact of RF Nonliniearities in an Optical Link on the Contrast of Imaging Radars ......................................... 165
Lior Yaron, Ruth Rotman, Moshe Tur 

 

Modeling of a DFB Laser at Low Bias Directly Modulated with an OFDM Signal for RoF 
Applications........................................................................................................................................................................ 169

P. Assimakopoulos, L. C. Vieira, A. Nkansah, D. Wake, N. J. Gomes, F. Van Dijk 
 

Two-Polarization Two-Frequency Operation in a Class-A Semiconductor Laser ....................................................... 173
Ghaya Baili, Loïc Morvan, Mehdi Alouini, Daniel Dolfi, Fabien Bretenaker, Isabelle Sagnes 

 

Nonlinearly Chirped Microwave Pulse Generation Using A Spatially Discrete Chirped Fiber Bragg 
Grating ............................................................................................................................................................................... 177

Chao Wang, Jianping Yao 
 

EAM-SOA-Based Millimeter-Wave Frequency Up-Conversion for Radio-Over-Fiber Applications........................ 181
Jesús Palací, Javier Herrera, Javier Martí 

 

Simultaneous RoF Transmission of Wireless and Wired Signals Using Remodulation Technique in 
Injection-Locked FP-LD ................................................................................................................................................... 185

Hyun-Seung Kim, Thang T. Pham, Yong-Hwan Son, Yong-Yuk Won, Sang-Kook Han 
 

Efficient Optoelectronic De-Embedding for VCSEL Intrinsic Response Extraction................................................... 188
Alexandre Bacou, Ahmad Hayat, Angelique Rissons, Jean-Claude Mollier, Vladimir Iakovlev, Alexei Sirbu, Eli 
Kapon 

 

Optimization of a Microwave Frequency Discriminator Based on an Optical Delay Line.......................................... 192
Houda Brahimi, P. Lacroix, Olivier Llopis 

 

Multiband Ultrawideband Pulse Generation Based on a Tunable Single Bandpass Photonic Filter and 
Differential Detection ........................................................................................................................................................ 196

M. Bolea, J. Mora, B. Ortega, J. Capmany 
 

Low Phase Noise Optical Oscillator at 30Ghz Using a Quantum Dash Mode-Locked Laser Associated 
with an Optical Self Injection Loop.................................................................................................................................. 200

Akram Akrout, Frédéric Van Dijk, Guang-Hua Duan, Alexandre Shen, François Lelarge, Abderrahim Ramdane 
 

Tunable Microwave Signal Generation Using Dual-Wavelength DFB Erbium-Doped Fiber Laser .......................... 203
Guillermo E. Villanueva, Pere Pérez-Millán, Jesús Palací, Javier Martí, José L. Cruz, Miguel V. Andrés 

 

Fabry-Perot-Based Bimodal Fiber Laser for Microwave Carrier Generation............................................................. 207
T. Ferreira Da Silva, D. H. Thomas, J. P. Von Der Weid 

 

Discrete Time Microwave Photonic Transversal Filter .................................................................................................. 210
Lam Anh Bui, Kushan Sandheera Dayaratne, Arnan Mitchell 

 

Spurious-Free Dynamic Range of a Tunable Delay Line based on Slow Light in SOA............................................... 213
Perrine Berger, Jérôme Bourderionnet, Mehdi Alouini, Daniel Dolfi, Perrine Berger, Fabien Bretanakeri 

 

Dynamic Chirped Microwave Photonic Filter................................................................................................................. 217
M. Bolea, J. Mora, B. Ortega, J. Capmany, L. Chen 

 

Photonic Temporal Differentiator Based on Polarization Modulation in a LiNbO3 Phase Modulator ..................... 221
Junqiang Zhou, Songnian Fu, Sheel Aditya, Perry Ping Shum, Chinlon Lin, Vincent Wong, Desmond Lim 

 

Photonic UWB Pulse Generation Compatible with Dymanic Capacity Allocation in Access Network...................... 224
M. Bolea, J. Mora, B. Ortega, J. Capmany 

 

Photonic Arbitrary Waveform Generator....................................................................................................................... 228
Michael Gehl, Chris Dapkus, Azad Siahmakoun 

 

Impulse Radio Ultra Wide-Band Over Multi-Mode Fiber for In-Home Signal Distribution...................................... 232
Antonio Caballero, Roberto Rodés, Jesper B. Jensen, Idelfonso Tafur Monroy 

 

Performance of MB-OFDM UWB and WiMAX IEEE 802.16e Converged Radio-Over-Fiber in PON .................... 235
Joaquin Perez, Maria Morant, Marta Beltrán, Roberto Llorente 

 

Experimental Demonstration of Subcarrier Multiplexed Quantum Key Distribution ................................................ 239
A. Ruiz-Alba, J. Mora, J. Capmany, W. Amaya, A. Ortigosa-Blanch 

 



Quantum Formalism for Electrooptic Modulators ......................................................................................................... 243
José Capmany, Carlos R. Fernández-Pousa 

 

Instantaneous Microwave Frequency Measurement Using an Asymmetric Non-Linear Group Delay 
Profile ................................................................................................................................................................................. 247

Junqiang Zhou, Songnian Fu, Li Xia, Sheel Aditya, Perry Ping Shum, Chinlon Lin, Vincent Wong, Desmond Lim 
 

Downstream Wavelength Reuse for Converged Wired/Wireless Access Networks Based on Saturated 
Semiconductor Optical Amplifiers and Filtering ............................................................................................................ 250

G. Puerto, J. Mora, B. Ortega, J. Capmany 
 

Full Colorless Gigabit WDM-Passive Optical Network With Simultaneous Two Different Signal 
Transmission ...................................................................................................................................................................... 254

Yong-Yuk Won, Hyun-Seung Kim, Yong-Hwan Son, Sang-Kook Han 
 

Simple Remote Heterodyne RoF System for Gbps Wireless Access.............................................................................. 258
Ignacio González Insua, Dirk Plettemeier, Christian G. Schäffer 

 

Bi-Directional Optical Access Network Based on PolMUX Technique Using Centralized Light 
Sources................................................................................................................................................................................ 262

J. Mora, B. Ortega, J. Capmany, F. Grassi 

 
SESSION FR.1: RADIO-OVER-FIBER SYSTEMS (II) 
 
Fiber-Wireless DWDM Networks and Radio-over-Fiber Technologies........................................................................ 266

Toshiaki Kuri, Hiroyuki Toda, Juan Jose Vegas Olmos, Ken-Ichi Kitayama 
 

Low Cost Radio Over Fiber Transceiver Using Phase Signal Modulation ................................................................... 270
F. Grassi, J. Mora, B. Ortega, J. Capmany 

 

14 Gbps 60 GHz RoF Link Employing a Simple System Architecture and OFDM Modulation ................................ 274
Anthony Ng’Oma, Michael Sauer, Frank Annunziata, Wen-Jr Jiang, Po-Tsung Shih, Chun-Ting Lin, Jyehong 
Chen, Sien Chi 

 

Data Transmission Using Phase-Shift Keying on a 92 GHz Carrier ............................................................................. 278
Richard W. Ridgway, David W. Nippa, Stephen Yen 

 

Low Bit Rate Digital Radio Over Fiber System .............................................................................................................. 282
Tongyun Li, Michael Crisp, Richard V. Penty, Ian H. White 

 
SESSION FR.2: NOVEL APPLICATIONS AND MEASUREMENT TECHNIQUES (II) 
 
Mixed Wireless Communications and RFID Sensor Networks Over Fiber.................................................................. 286

M. Crisp, S. Sabesan, R. V. Penty, I. H. White 
 

Broadband RF Spectrum Analyzer Based on Spectral Hole Burning........................................................................... 290
I. Lorgeré, G. Gorju, L. Ménager, V. Lavielle, F. Bretenaker, J. L. Le Gouët, S. Molin, L. Morvan, S. Tonda-
Goldstein, D. Dolfi, J. P. Huignard 

 

Optical RF Instantaneous Frequency Measurement from Stokes Parameters ............................................................ 294
T. Mengual, B. Vidal, J. Marti 

 

Experimental Analysis of Two Measurement Techniques to Characterize Photodiode Linearity ............................. 298
Anand Ramaswamy, Nobuhiro Nunoya, Molly Piels, Leif A. Johansson, Larry A. Coldren, John E. Bowers, 
Alexander S. Hastings, Keith J. Williams, Jonathan Klamkin 

 

A New Loss Model and System Design Method for Radio on Free Space Optical Link .............................................. 302
Katsutoshi Tsukamoto, Takeshi Higashino, Shozo Komaki, Kamugisya Kazaura, Kazuhiko Wakamori, Toshiji 
Suzuki, Mitsuji Matsumoto 

 

Nonuniform Photonic Sampling Techniques for Broadband Frequency Identification .............................................. 306
Patrick T. Callahan, Michael L. Dennis, Thomas R. Clark Jr 

 

Tunable Laser Optical Self-Heterodyning for QAM Modulated Frequency-Hopped Signal Generation ................. 310
Gábor Kovács, Tibor Berceli, Peter R. Herczfeld 

 
SESSION FR.3: MICROWAVE PHOTONIC TECHNIQUES FOR ANTENNAS 
 
Multiple-Beam Optically Controlled Beamformer Using Spatial-and-Wavelength Division 
Multiplexing ....................................................................................................................................................................... 314

Tomohiro Akiyama, Hirofumi Matsuzawa, Kiyohide Sakai, Shigetaka Itakura, Yoshihito Hirano 
 



RF-to-RF Characterization of a Phased Array Receive Antenna Steering System Using a Novel Ring 
Resonator-Based Integrated Photonic Beamformer ....................................................................................................... 318

L. Zhuang, M. Burla, C. G. H. Roeloffzen, A. Meijerink, D. A. I. Marpaung, M. R. H. Khan, W. Van Etten, A. 
Leinse, M. Hoekman, R. G. Heideman 

 

Fourier Transform Optically Controlled Phased Array Antenna in Receiving Operation ......................................... 322
Tomohiro Akiyama, Akiomi Satoh, Kazushi Nishizawa, Syuhei Yamamoto, Shigetaka Itakura, Yoshihito Hirano 

 

Author Index 




