
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP11756-PRT 
978-1-61284-716-0 

2011 International Topical Meeting on 
Microwave Photonics (MWP 2011) 
jointly held with the 2011 Asian-Pacific 
Microwave Photonics Conference 
(APMP 2011) 
 

Singapore 
18-21 October 2011 



 
Table of Contents 
 
 

 

 
Microwave Photonic Systems and Applications 
 

 

Parallel Instantaneous Frequency Measurement in a Highly Nonlinear Fiber using Wavelength 
Labeling 
L. A. Bui, A. Mitchell, RMIT University, Melbourne, Australia 
 

1 

High-Power Photonic Transmitter-Mixer with Ultra-Wide O-E (50 GHz) and IF (26 GHz) Modulation 
Bandwidths for Wireless Data Transmission 
F. Kuo1,2, J. Shi1,2, J. Huang1,3, N. Chen3, M. Rodwell2, J. Bowers2, 1National Central University , Jungli, Taiwan, 
2University of California, Santa Barbara, United States, 3Yuan Ze University, Jungli, Taiwan 
 

5 

Reconfigurable and Single-Shot Chirped Microwave Pulse Compression Using a Time-Spectrum 
Convolution System 
Ming Li 1, Antonio Malacarne1, Sophie LaRochelle2, Jianping Yao3 and Jose Azana1, 1 Institut National de la 
Recherche Scientifique-Énergie, Matériaux et Télécommunications (INRS-EMT), Canada, 2 Center for Optics, 
Photonics and Laser (COPL), Université Laval, Québec, Canada, 3Microwave Photonics Research Laboratory, 
University of Ottawa, Canada 
 

9 

Experimental Demonstration of 5-Gb/s Polarization-Multiplexed Fiber-Wireless MIMO Systems 
Y. Zhao1,2, X. Pang2, L. Deng2,3, M. B. Othman2, X. Yu2, X. Zheng1, H. Zhang1, I. T. Monroy2, 1Tsinghua 
University, Beijing, China, 2Technical University of Denmark, Kgs. Lyngby, Denmark, 3HuaZhong University of 
Science and Technology, Wuhan, China 
 

13 

 
Student Paper Contest I (System and Applications) 
 

 

Simplification of Base Station and Uplink Optical Transport in Millimeter-wave Radio-over-Fiber 
System Employing RF Self-Homodyning 
A. R. Islam1, M. Bakaul1, A. Nirmalathas2, G. Town3, 1NICTA Victoria Research Laboratory, Parkville, 
Australia, 2University of Melbourne, Parkville, Australia, 3Macquarie University, North Ryde, Australia 
 

17 

Channel Measurements for a Optical Fiber-Wireless Transmission System in the 75-110 GHz Band 
X. Pang1, X. Yu1, Y. Zhao2,1, L. Deng3,1, D. Zibar1, I. T. Monroy1, 1Technical University of Denmark, Lyngby, 
Denmark, 2Tsinghua University, Beijing, China, 3HuaZhong University of Science and Technology, Wuhan, 
China 
 

21 

Experimental Demonstration of MIMO RF Signal Transmission in RoF-DAS over WDM-PON 
K. Miyamoto1, T. Tashiro2, T. Higashino1, K. Tsukamoto1, S. Komaki1, K. Hara2, T. Taniguchi2, J. Kani2, N. 
Yoshimoto2, K. Iwatsuki3, 1Osaka University, Suita-shi, Japan, 2NTT Corporation, Yokosuka-shi, Japan, 3NTT 
Corporation, Musashino-shi, Japan 
 

25 

Analysis of Harmonic Distortion Involved in Microwave Photonic Filters 
M. Rius, M. Bolea, J. Mora, J. Capmany, Universitat Politécnica de Val 閚 cia, Valencia, Spain 
 

29 

Opto-electronic Down Conversion: A Novel Approach for Optical Beat Note Stabilisation Up to the 
THz Domain  
A. Rolland, G. Loas, L. Frein, M. Vallet, M. Brunel, M. Alouini, Universitéde Rennes 1, Rennes, France 
 

33 

Programmable Multi-tap Microwave Photonic Phase Filtering via Optical Frequency Comb Shaping 
M. Song1, V. Torres-Company1,2, R. Wu1, E. Hamidi1,3, A. M. Weiner1, 1Purdue University, West Lafayette, 
United States, 2Universitat Jaume I, Castelló de la Plana, Spain, 3Mass General Hospital, Boston, United States 
 

37 

 iii



 

Dynamic Linearity Improvement of Phase and Frequency Modulated Microwave Photonic Links 
Using Optical Lattice Filter Discriminators 
J. M. Wyrwas1, M. S. Rasras2, Y. K. Chen2, M. A. Cappuzzo2, E. Y. Chen2, L. T. Gomez2, F. Klemens2, R. Keller2, 
M. P. Earnshaw2, F. Padro2, C. Bolle2, R. Peach3, C. Middleton3, R. DeSalvo3, M. C. Wu1, 1University of 
California, Berkeley, United States, 2Bell Laboratories, Alcatel-Lucent, Murray Hill, United States, 3Harris 
Corporation, Melbourne, United States 
 

41 

Indoor Gigabit Full-Duplex Optical Wireless Communication System with SCM Based Multiple-User 
Access 
K. Wang1,2, A. Nirmalathas1,2, C. Lim2, E. Skafidas1,2, 1National ICT Australia - Victoria Research Laboratory 
(NICTA-VRL), Melbourne, Australia, 2The University of Melbourne, Melbourne, Australia 
 

45 

 
Student Paper Contest II (Devices) 
 

 

All-Optical Controllable Microwave Phase Inverter based on the Cascaded Polarization Modulator 
and Electro-optic Phase Modulators  
J. Niu, K. Xu, Y. Li, Z. Wu, J. Wu, J. Lin, Beijing University of Posts and Telecommunications, Beijing, China 
 

49 

Tomographic Imaging Using Photonically Generated Low-coherence Terahertz Sources 
T. Isogawa1, T. Kumashiro1, H. Song2, K. Ajito2, N. Kukutsu2, K. Iwatsuki3, T. Nagatsuma1, 1Osaka University, 
Toyonaka, Japan, 2NTT Corporation, Atsugi, Japan, 3NTT Corporation, Musashino, Japan 
 

53 

InP-based Ultra-Fast Photodetectors for Millimeter-Wave Sub-harmonic Mixers  
E. Rouvalis, M. J. Fice, C. C. Renaud, A. J. Seeds, University College London, London, United Kingdom 
 

57 

A Monolithically Integrated Optical Receiver with a Silicon Avalanche Photodetector for Fiber-
Wireless IEEE 802.11 WLAN Applications 
M. Lee1, J. Youn1, H. Rücker2, W. Choi1, 1Yonsei University, Seoul, Republic of Korea, 2Innovations for High 
Performance Microelectronics (IHP), Frankfurt (Oder), Germany 
 

61 

Separate Carrier Tuning Scheme for Integrated Optical Delay Lines in Photonic Beamformers 
M. Burla1, M. R. Khan1, D. A. Marpaung1, L. Zhuang1, C. G. Roeloffzen1, A. Leinse2, M. Hoekman2, R. 
Heideman2, 1University of Twente, Enschede, Netherlands, 2LioniX BV, Enschede  The Netherlands, Netherlands 
 

65 

2pi Microwave Photonic Phase Shifter based on Single Semiconductor Optical Amplifier  
J. Sancho, J. A. Lloret, I. Gasulla, S. Sales, J. Capmany, Universidad Politécnica de Valencia, Valencia, Spain 
 

69 

 
Microwave Photonic Sources and Pulse Generation 
 

 

Monolithic Dual Wavelength DFB Lasers for Narrow Linewidth Heterodyne Beat-note Generation 
F. van Dijk, A. Accard, A. Enard, O. Drisse, D. Make, F. Lelarge, III-V Lab, Palaiseau, France 
 

73 

Oscillation Power of Opto-Electronic Oscillator Limited by Nonlinearities of Mach-Zehnder 
Modulator and Microwave Amplifier 
J. Hong1, C. Yang1, X. Zhang1, W. Xie2, 1Southeast University, Nanjing, China, 2State Micro Electronics Co., Ltd, 
Shenzheng, China 
 

77 

Optical Comb and Pulse Generation from CW Lightwave  
T. Sakamoto, University of California, Davis, United States 
 

81 

Phase Noise Reduction of 1.55 and 1.3 µm VCSEL Based Optoelectronic Oscillator 
A. Rissons, N. Gromaire, A. Bacou, J. Mollier, Université de Toulouse, Toulouse, France 
 

85 

Frequency Tunable Millimeter Wave Pulse Generation Using Mach-Zehnder-Modulator-Based Flat 
Comb Generator 
I. Morohashi, T. Sakamoto, T. Kawanishi, I. Hosako, National Institute of Information and Communicatinos 
Technology, Tokyo, Jamaica 
 

89 

 iv



 

 
Poster Session I 
 

 

Design of Low Cost Linearly-Polarized Microstrip Grid Array Antenna for 24 GHz Doppler Sensors 
B. Zhang1, L. Zhang2, Y. Zhang1, 1Nanyang Technological University, Singapore, 2Shangxi University, Taiyuan, 
China 
 

93 

Multi-Channel Radio-over-Fiber System for Millimeter Wave Wireless Communication in the W-
Band 
R. Herschel, A. Gupta, C. G. Schaeffer, Helmut Schmidt University Hamburg, Hamburg, Germany 
 

97 

Photon Detection and Emission of Epitaxial Ge on Si with Potential Applications in Microwave 
Photonic Filters   
L. Ding1, A. E. Lim1, Q. Fang1,2, T. Liow1, M. Yu1, G. Lo1, 1Institute of Microelectroncis, Singapore, 2Chinese 
Academy of Sciences, Beijing, China 
 

101 

Germanium Electro-absorption Modulator for Power Efficient Optical Links  
E. A. Lim, T. Liow, N. Duan, L. Ding, M. Yu, G. Q. Lo, D. Kwong, Institute of Microelectronics, Singapore 
 

105 

Characterization of Silicon Electro-Optical Modulators for Microwave Photonic Links 
X. Luo1, X. Tu1, J. Song1,2, T. Liow1, Q. Fang1,3, P. Lim4, Y. Xiong1, M. Yu1, G. Lo1, 1Institute of Microelectronics, 
A*STAR , Singapore, 2State Key Laboratory on Integrated opto-electronics, College of Electronic Science and 
Engineering, Jilin University, Changchun, China, 3Optoelectronic System Laboratory, Institute of 
Semiconductors,Chinese Academy of Sciences, Beijing, China, 4Division of Microelectronics, School of 
Electrical and Electronic Engineering, Nanyang Technological University, Singapore 
 

109 

Silicon Polarization Diversity Optical Tunable Filter Circuits With Fiber Assembly 
C. Li1, J. Zhang1,2, J. H. Song1, H. Zhang1, S. Chen1, M. Yu1, G. Lo1, 1Institute of Microelectronics, Singapore, 
2National Metrology Centre, Singapore 
 

113 

High Performance Silicon Modulator with Extremely Low Loss 
X. Tu1, T. Liow1, J. Song1,2, M. Yu1, G. Lo1, 1Institute of Microelectronics, A*STAR, Singapore, 2Jilin University, 
Changchun, China 
 

117 

Low Aberration Concave Grating for Re-configurable Optical Add/Drop Multiplexer Applications 
J. Song1,2, X. Luo1, Q. Fang1,3, T. Liow1, H. Cai1, M. Yu1, G. Lo1, 1Institute of Microelectronics, Singapore, 2Jilin 
University, Changchun, China, 3Institute of Semiconductors, Chinese Academy of Sciences, Beijing, China 
 

121 

Microwave Generation through Photonic Octupling based on Phase Modulation and Brillouin 
Amplification 
B. Vidal1, J. James2, A. Nkansah2, N. J. Gomes2, 1Universidad Politécnica de Valencia, Valencia, Spain, 
2University of Kent, Canterbury, United Kingdom 
 

125 

Fiber-Dispersion-Induced Signal Fading for Measuring High-frequency Modulation Efficiency of an 
Electrooptic Phase Modulator 
S. Zhang, R. Lu, S. Liu, X. Zhang, Y. Liu,  University of Electronic Science and Technology of China, Chengdu, 
China 
 

129 

Multi-Longitudinal Mode Fiber-Optic Vibration Sensor 
L. Gao, S. Liu, Z. Yin, L. Chen, X. Chen, Nanjing University, Nanjing, China 
 

133 

Multiplexing Technique of Radio-on-Fiber Signals on a Single Optical Carrier Using Chromatic 
Dispersion Control 
K. Ikeda, Central Research Institute of Electric Power Industry, Komae-shi, Japan 
 

137 

Coherent Frequency-to-Time Revisited: Breaking the Fraunhofer Limit to Achieve Ultrabroad Radio-
frequency Waveforms 
V. Torres-Company1,2, D. E. Leaird1, A. M. Weiner1, 1Purdue University, West Lafayette, United States, 
2Universitat Jaume I, Castello de la Plana, Spain 
 

141 

 v



 

Electro-Optical Radiofrequency Up-Converter Based on a Semiconductor Optical Amplifier  
T. Rampone, R. Zulma, A. Sharaiha, European University of Brittany, Brest, France 
 

145 

Simultaneous Transmission of Gigabit Wireline Signal and ECMA 387 mmW over Fiber Using a 
Single MZM in Multi-Band Modulation 
T. Shao, F. Paresys, Y. Le Guennec, G. Maury, N. Corrao, B. Cabon, the Institute of Microelectronics 
Electromagnetism and Photonics, Grenoble, France 
 

149 

Analog Link Performance of Mode-Locked Laser Diodes in the 60 GHz Range 
F. Brendel1,2, J. Poette1, B. Cabon1, T. Zwick2, F. Lelarge3, F. van Dijk3, 1Institut de Microélectronique, 
Electromagnétisme et Photonique, Grenoble, France, 2Karlsruher Institut für Technologie, Karlsruhe, Germany, 
3Alcatel Thales III-V Lab, Marcoussis, France 
 

153 

Impact of Channel Characteristics on the Performance of a 60GHz Radio over Fiber (RoF) System 
R. Sambaraju1, K. J. Harrison1, J. George1, A. Ng'Oma1, C. Lin2, 1Corning Incorporated, Corning, United States, 
2National Chiao Tung University, Guiren, Taiwan 
 

157 

An Alternative Method for High Frequency Effective Vπ Measurements of Phase Modulators 
J. Hauden, H. Porte, PHOTLINE Technologies, Besançon, France 
 

161 

A Photonic Technique for Microwave Frequency Measurement Employing Tunable Dispersive 
Medium 
S. Hu, X. Han, P. Wu, Y. Gu, M. Zhao, Dalian University of Technology, Dalian, China 
 

165 

Optical Differentiator Based on Mechanically-Induced Long-Period Fiber-Gratings 
X. Zhou, S. Shi, Z. Zhang, K. Fang, F. Yang, Z. Song, Y. Liu, University of Electronic Science and Technology of 
China, Chengdu, China 
 

169 

Photonic Approach with Multiple FSRs for Instantaneous Frequency Measurement 
X. Zou, W. Pan, B. Luo, L. Yan, Southwest Jiaotong University, Chengdu, China 
 

172 

Intra and Inter-PON ONU to ONU Virtual Private Networking using OFDMA in a Ring Topology 
L. Deng1,2, Y. Zhao2,3, X. Pang2, X. Yu2, D. Liu1, I. T. Monroy2, 1HuaZhong University of Science and 
Technology, Wuhan, China, 2Technical University of Denmark, Kgs. Lyngby, Denmark, 3Tsinghua University, 
Beijing, China 
 

176 

RF-Assisted Transmitter and Receiver for 100G Optical Transmission  
B. Olsson1, J. Mårtensson2, A. Alping1, 1Ericsson AB, Mölndal, Sweden, 2Acreo AB, Kista, Sweden 
 

180 

Single Sideband Radio over Fiber Transmission with an Integrated Polymeric Waveguide Ring 
Resonator 
X. Han, J. Zhang, Y. Gu, M. Wang, L. Wang, J. Teng, J. Wang, X. Jian, M. Zhao, Dalian University of 
Technology, Dalian, China 
 

184 

Analysis of a Photonic Instantaneous Frequency Measurement system based on Incoherent Light 
Sources and Dispersion Compensation Techniques 
S. A. Nusayer1, R. Mamun1, A. Ahmed1, M. S. Monjur2, 1American international University-Bangladesh(AIUB), 
Dhaka, Bangladesh, 2Bangladesh University of Engineering & Technology, Dhaka, Bangladesh 
 

188 

Photonic Approach for Instantaneous Frequency and Power Measurement of Simultaneous 
Microwave Signals 
B. Vidal, Universidad Politécnica de Valencia, Valencia, Spain 
 

192 

Photonic Frequency Quadrupling Utilizing a LiNbO3 Phase Modulator and a Brillouin-Assisted 
Optical Filter 
T. Oh, H. Kim, S. Lee, J. Song, Gwangju Institute of Science and Technology (GIST), Gwangju, Republic of 
Korea 
 

195 

RZ Pulse-Width Dependence of Impulse Radio UWB over Combined Fiber and Wireless Link 
S. Oshiba, Y. Kasai, H. Miura, M. Akiyama, Kyoto Institute of Technology, Kyoto, Japan 
 

198 

 vi



 

The Development of a Wideband Microwave Optical Link for use in Hostile Airborne Environments 
K. Phin, A. W. Robinson, R. P. Holden, Micreo Limited, Brisbane, Australia 
 

202 

Alterable Spectrum Shaper Based on Polarization Interference 
J. Ye, L. Yan, W. Pan, B. Luo, X. Zou, A. Yi, Southwest Jiaotong University, Chengdu, China 
 

206 

Tunable and Reconfigurable Narrow-band THz Generation using Photoconductive Antennas and 
Chirped-Pulse Mixing 
J. Palací, B. Vidal, Universidad Politécnica de Valencia, Valencia, Spain 
 

210 

A Membrane Supported Photomixer Driven Antenna with Increased Continuous-Wave Terahertz 
Output Power 
M. Sun1, Z. Chen1, J. Teng2, H. Tanoto2, 1Institute for Infocomm Research, Singapore, 2Institute of Materials 
Research and Engineering, Singapore 
 

214 

Any Bias Point Control of Mach-Zehnder Electro-optic Modulator and its Applications in 
Optimization of Radio-over-Fiber links 
Z. Huang, X. Zhang, S. Zheng, X. Jin, H. Chi, Zhejiang University, Hangzhou, China 
 

218 

A Microwave Photonic Scheme for Improving the Sensitivity of Mach-Zehnder Optical Fiber 
Interferometer Sensor 
S. Ge, S. Zheng, X. Zhang, X. Jin, H. Chi, Zhejiang University, Hangzhou, China 
 

222 

Instantaneous Microwave Frequency Measurement Using a Microfiber Ring Resonator (MRR) based 
Photonic Differentiator  
J. Niu1, S. Fu2, K. Xu1, X. Sun1, J. Wu1, J. Lin1, P. Shum2, 1Beijing University of Posts and Telecommunications, 
Beijing, China, 2Nanyang Technological University, Singapore 
 

226 

Optical Linearization for Intensity-modulated Analog Links Employing Equivalent Incoherent 
Combination Technique 
J. Dai, K. Xu, R. Duan, Y. Cui, J. Wu, J. Lin, Beijing University of Posts and Telecommunications, Beijing, China 
 

230 

Digital Linearization Technique for IMD3 Suppression in Intensity-modulated Analog Optical Links  
R. Duan, K. Xu, J. Dai, Q. Lv, Y. Dai, J. Wu, J. Lin, Beijing University of Posts and Telecommunications, Beijing, 
China 
 

234 

 
Radio-over-fibre Systems 
 

 

Radio over RSOA-based WDM-PON 
H. Kim, National University of Singapore, Singapore 
 

238 

Radio-over-Fiber as the Energy Efficient Backhaul Option for Mobile Base Stations 
Y. Yang, C. Lim, A. Nirmalathas, The University of Melbourne, Melbourne, Australia 
 

242 

35-Gb/s 32-QAM Radio-over-Fiber System Employing Single-Sideband Single-Carrier Modulation at 
60 GHz 
C. Lin1, S. Jian2, A. Ng'oma3, C. Ho1, W. Jiang2, C. Wei4, J. Chen2, 1National Chiao Tung University, Guiren 
Township, Taiwan, 2National Chiao-Tung University, Hsinchu, Taiwan, 3Corning Incorporated, Corning, United 
States, 4National Chi Nan University, Puli, Taiwan 
 

246 

Influence of Spectrum Location of Gigabit-Ethernet in Coexistence with Multi-Band OFDM-UWB 
Wireless Signals on the Long-Reach PON Performance Using Directly Modulated Lasers 
J. A. Morgado1, D. Fonseca1,2, A. V. Cartaxo1, 1Technical University of Lisbon, Lisboa, Portugal, 2Nokia 
Siemens Networks, Amadora, Portugal 
 

250 

A Power-Efficient Photonic OOK and BPSK Modulated Gigabit/s IR-UWB over Fiber System 
P. Li, H. Chen, M. Chen, S. Xie, Tsinghua University, Beijing, China 
 
 

254 

 vii



 

 
Poster Session II 
 

 

Multistandard RoF Bus for In-Building Networks 
Z. Bouhamri, V. Dobremez, Y. Le Guennec, J. Duchamp, G. Maury, B. Cabon, Institut de Microélectronique, 
Electromagnétisme et Photonique - LAboratoire d'Hyperfréquences et Caractérisation, Grenoble, France 
 

258 

Nonlinear Intermodulation Distortion Suppression In Digital Photonic Link Using Polarization 
Modulator 
Q. Lv, K. Xu, Y. Dai, Y. Li, J. Wu, J. Lin, Beijing University of Posts and Telecommunications, Beijing, China 
 

262 

Integrated Design Tool for Fiber-Optic Analog Links 
P. Tommasino, A. Trifiletti, A. Vannucci, Universitàdi Roma "La Sapienza", Rome, Italy 
 

266 

Compensation of the Chromatic Dispersion in Long-Reach Analog Optical Links Incorporating 
Parallel Electro-Optic Phase and Intensity Modulators 
Y. Cui, K. Xu, J. Dai, Y. Dai, J. Wu, J. Lin, Beijing University of Posts and Telecommunications, Beijing, China 
 

270 

Optimized Indoor Wireless Propagation Model in WiFi-RoF Network Architecture for RSS-Based 
Localization in the Internet of Things 
X. Shen, K. Xu, X. Sun, J. Wu, J. Lin, Beijing University of Posts and Telecommunications, Beijing , China 
 

274 

Arbitrary Repetition-rate Multiplication of High Speed Optical Pulses Using a Programmable Optical 
Processor 
Y. Ji, Y. Li, F. Zhang, X. Hong, K. Xu, J. Wu, J. Lin, Beijing University of Posts and Telecommunications, 
Beijing, China 
 

278 

Arrays of Surface-normal Electroabsorption Modulators for the Generation and Signal Processing of 
Microwave Photonics Signals 
B. Noharet1, Q. Wang1, D. Platt1, S. Junique1, D. Marpaung2, C. Roeloffzen2, 1Acreo, Kista, Sweden, 2University 
of Twente, Enschede, Netherlands 
 

282 

60-GHz Rat-Race Coupler Using LG-CPW Transmission Lines in IPD Technology 
I. Haroun1,3, Y. Hsu2, D. Chang2, 1Communications Research Centre, Ottawa, Canada, 2Chip Implementation 
Center, Hsinchu City, Taiwan, 3Carleton University, Ottawa, Canada 
 

284 

Instantaneous Frequency Measurement by Optical Filters Based on Vernier Effect 
Y. Liang, R. Li, F. Yin, H. Chen, M. Chen, S. Xie, Tsinghua University, Beijing, China 
 

288 

A Novel Phase-Noise Cancelled Optical Frequency Domain Reflectometry Using Modulation 
Sidebands 
S. Hiramatsu, K. Iwashita, Kochi University of Technology, Kami-shi, Japan 
 

292 

A Reconfigurable Photonic Microwave Channelized Receiver Based on an Optical Comb 
Z. Li1, H. Chi1, X. Zhang1, S. Zheng1, X. Jin1, J. Yao2, 1Zhejiang University, Hangzhou, China, 2University of 
Ottawa, Ottawa, Canada 
 

296 

Cancellation of Distortions Using Polarization Modulation in Time-Stretched Analog-to-Digital 
Conversion 
J. Wong1, S. Aditya1, H. Lam2, K. Lee2, V. Wong2, P. Lim1, P. Ping1, 1Nanyang Technological University, 
Singapore, 2Nanyang Technological University, Singapore 
 

300 

A Tunable Optoelectronic Oscillator Based on a High-Q Spectrum Sliced Photonic Microwave 
Transversal Filter 
M. Li, W. Li, J. Yao, University of Ottawa, Ottawa, Canada 
 

304 

Homodyne Detection of Microwaves Using Low-Temperature-Grown GaAs at 1.55 μm 
S. Hisatake1, K. Shimahashi1, G. Kitahara1, Y. Morimoto1, H. Song2, K. Ajito2, T. Nagatsuma1, 1Osaka 
University, Toyonaka, Japan, 2NTT Corporation, Atsugi, Japan 
 

308 

 viii



 

Decision-Aided Joint Compensation of Channel Distortion and Transmitter IQ Imbalance for 
Coherent Optical OFDM 
S. Cao1, C. Yu1,2, P. Kam1, 1National University of Singapore, Singapore, 2Agency for Science, Technology and 
Research (A*STAR), Singapore 
 

312 

Experimental Investigation on Spectrum Scrambling of UWB-IR Signals Using High-speed Optical 
2x2 Switch 
M. Hanawa, M. Hossen, University of Yamanashi, Kofu, Japan 
 

316 

Saturated Collision Amplifier for the Extended Reach Passive Optical Networks: the Upstream 
Challenge 
T. von Lerber1,2, K. Zogal1, C. Gierl1, P. Meissner1, H. Chaouch1,3, F. Kueppers1, 1TU Darmstadt, Darmstadt, 
Germany, 2Luxdyne Ltd, Espoo, Finland, 3University of Arizona, Tucson, United States 
 

320 

A Novel Measurement Technique to Estimate the RF Beat-linewidth of Free-running Heterodyning 
System Using a Photonic Discriminator 
M. R.  Khan, D. A. Marpaung , M. Burla, C. G. Roeloffzen, University of Twente,  Enschede, Netherlands 
 

324 

A Theoretical Estimation of IMD on Heterogeneous OFDM Service over SCM RoF Link 
K. Hayasaka, T. Higashino, K. Tsukamoto, S. Komaki, Osaka University, Suita-shi, Japan 
 

328 

Temperature Response of Polarization-Maintaining Photonic Crystal Fiber based Interferometer 
J. Lim1, D. Hu1, P. Shum2, Y. Wang1, 1Agency for Science, Technology and Research, Singapore, 2Nanyang 
Technological University, Singapore 
 

331 

Asynchronous Fiber-Optic Delta-Sigma Modulator 
E. Reeves1, P. Costanzo-Caso1,2, A. Siahmakoun1, 1Rose-Hulman Institute of Technology, Terre Haute, United 
States, 2Universidad Nacional de La Plata, La Plata , Argentina 
 

335 

Analog Predistortion Technique in Remodulation Based Radio Over High-speed Access Network for 
Improving Sensitivity 
S. Jang, B. Park, J. Jung, Electronics and Telecommunications Research Institute (ETRI), Daejeon, Republic of 
Korea 
 

339 

High Extinction Ratio and Broad Band DQPSK Demodulation on Silicon-on-insulator Platform 
S. Hsu, National Taiwan University of Science and Technology, Taipei, Taiwan 
 

343 

Microwave Photonic Filter with Arbitrary Tap Profile Generated by Polarization Control in a LiNbO3 
Phase Modulator 
X. Xue, X. Zheng, H. Zhang, B. Zhou, Tsinghua University, Beijing, China 
 

346 

Phase Noise Effects on Directly Modulated 64-QAM OFDM Radio-over-Fiber Systems 
J. Hu1,2, A. Nkansah1, N. J. Gomes1, M. Zhao2, Y. Gu 2, 1University of Kent, Canterbury, United Kingdom, 
2Dalian University of Technology, Dalian, China 
 

350 

Frequency Response Measurement of Half-Wave Voltage and Chirp Parameter of LiNbO3 Intensity 
Modulators in Low Frequency Range 
K. Toki1, D. Uesaka1, T. Yamazaki1, H. Iwata1, M. Yoshikawa1, H. Toda1, T. Kawanishi2, 1Doshisha University, 
Kyotanabe, Japan, 2National Institute of Information and Communications Technology, Koganei, Japan 
 

354 

Hybrid Optical Beam-former in Receiver Mode 
P. Q. Thai, A. Alphones, D. R. Lim, Nanyang Technological University, Singapore 
 

357 

WDM Optical Power Allocation Method for Adaptive Radio on Free Space Optics System Design 
K. Kim, T. Higashino, K. Tsukamoto, S. Komaki, Osaka University, Suita, Japan 
 

361 

DRoF Incorporating Multi-Level Modulation for Radio-over-Fiber 
Y. Yang, C. Lim, A. Nirmalathas, The University of Melbourne, Melbourne, Australia 
 

365 

Quality of Service Assurance in EPON-WiMAX Converged Network 
C. Ranaweera, E. Wong, C. Lim, A. Nirmalathas, The University of Melbourne, Parkville, Australia 
 

369 

 ix



 

Electromagnetic Modeling and Optimization of Photoconductive Switches for Terahertz Generation 
and Photocurrent Transient Spectroscopy 
H. Diesinger1, M. Panahandeh-Fard2, D. Baillargeat1, C. Soci1,2,3, 1CINTRA, Singapore, 2Division of Physics 
and Applied Physics, Nanyang Technological University, Singapore, 3Division of Microelectronics, Nanyang 
Technological University, Singapore 
 

373 

 
Microwave Photonic Signal Processing 
 

 

Systems Perspectives on Optically-Assisted RF Signal Processing Using Silicon Photonics 
T. K. Woodward1, A. Agarwal1, T. Banwell1, P. Toliver1, B. J. Luff2, D. Feng2, P. Dong2, D. C. Lee2, N. Feng2, M. 
Asghari2, 1Telcordia Technologies, Inc., Red Bank, United States, 2Kotura, Inc., Monterrey Park, United States 
 

377 

Microwave Photonic Signal Processing 
R. A. Minasian, X. Yi, E. H. Chan, T. X. Huang, W. Zhang, University of Sydney, Sydney, Australia 
 

381 

Filtered Microwave Photonic links: Models and Figures of Merit 
I. Gasulla, J. Capmany, Universidad Politécnica de Valencia, Valencia, Spain 
 

385 

Single Passband Microwave Photonic Signal Processor based on a Multi-channel Chirped Fiber Bragg 
Grating 
T. Huang, X. Yi, L. Li, R. A. Minasian, University of Sydney, Sydney, Australia 
 

389 

10-Gb/s/ch QPSK FDM W-band Radio-over-Fiber Signal Generation, Free-Space Radio 
Transmission, and its Demodulation 
A. Kanno1, K. Inagaki1, I. Morohashi1, T. Kuri1, I. Hosako1, T. Kawanishi1, Y. Yoshida2, K. Kitayama2, 1National 
Institute of Information and Communications Technology, Koganei, Japan, 2Osaka University, Suita, Japan 
 

393 

A Novel Reconfigurable Ultra-broadband Millimeter-wave Photonic Harmonic Down-converter 
X. Pang1, Y. Zhao2,1, L. Deng3,1, X. Yu1, I. T. Monroy1, 1Technical University of Denmark, Lyngby, Denmark, 
2Tsinghua University, Beijing, China, 3HuaZhong University of Science and Technology, Wuhan, China 
 

397 

 
Microwave Photonic Components 
 

 

Spatial Light Modulator Based Optically Controlled Beamformer for Variable Multiple-Spot Beam 
Antenna 
T. Akiyama1, H. Matsuzawa1, E. Haraguchi1, H. Sumiyoshi1, T. Ando1, A. Akaishi2, T. Takahashi2, Y. Fujino2, R. 
Suzuki2, 1Mitsubishi Electric Corporation, Kamakura, Japan, 2National Institute of Information and 
Communications Technology, Koganei, Japan 
 

401 

Novel E-Band (71-76 GHz) Photodiode Module featuring a Hermetic Grounded-Coplanar-
Waveguide-to-Rectangular-Waveguide Transition 
I. Flammia1, C. C. Leonhardt2, J. Honecker2, A. G. Steffan2, A. Stöhr1, 1University of Duisburg-Essen, Duisburg, 
Germany, 2u2t Photonics AG, Berlin, Germany 
 

405 

Horizontal Nanoplasmonic Slot Waveguide-Based Subwavelength Photonic Components for On-Chip 
Integration 
S. Zhu, G. Lo, D. Kwong, Institute of Microelectronics, Singapore 
 

409 

Quantifying Current-Dependant Quantum Efficiency Photodiode Nonlinearities 
A. S. Hastings1, M. Draa2, K. J. Williams1, 1Naval Research Laboratory, Washington, United States, 2Sotera 
Defense Solutions, Inc., Crofton, United States 
 

413 

 
Microwave Photonic Filters and Switches 
 

 

Microwave Photonics Research for Defense Applications in Singapore 
P. H. Lim1,4, K. E. Lee2,4, Q. H. Lam2,3, R. Li3, J. H. Wong3, J. Zhou3, S. Fu3, M. Jiang3, S. Aditya3, P. P. Shum3, 
1Nanyang Technological University, Singapore, 2Nanyang Technological University, Singapore, 3Nanyang 
Technological University, Singapore, 4DSO National Laboratories, Singapore 
 

417 

 x



 

Complex-Coefficient Microwave Photonic Tunable Filter Using Slow Light Silicon-on-Insulator-
based Microring Resonator 
J. A. Lloret1, J. Sancho1, M. Pu2, I. Gasulla1, K. Yvind2, S. Sales1, J. Capmany1, 1Universidad Politécnica de 
Valencia, Valencia, Spain, 2Technical University of Denmark, Kongens Lyngby, Denmark 
 

421 

Direct Sampling of Ka-Band Signals using a Photoconductive Switch Approach 
S. Formont1, L. M 閚 ager1, G. Baily2, L. Morvan2, D. Rousset3, 1Thales Systemes Aeroportes, Elancourt Cedex, 
France, 2Thales Research and Technology, Palaiseau Cedex, France, 3Thales Alenia Space, Toulouse Cedex 1, 
France 
 

425 

An Optically Tunable Frequency-Doubling Optoelectronic Oscillator Incorporating a Phase-Shifted-
Fiber-Bragg-Grating-Based Frequency-Tunable Photonic Microwave Filter  
W. Li, J. Yao, University of Ottawa, Ottawa, Canada 
 

429 

Performance Metrics Evaluation of Cascaded SOA based Slow Light Microwave Photonic Phase 
Shifters 
J. A. Lloret, J. Sancho, I. Gasulla, S. Sales, J. Capmany, Universidad Politécnica de Valencia, Valencia, Spain 
 

433 

Nonuniformly Spaced Photonic Microwave Delay-Line Filter Using a Spatially Discrete Chirped 
Fiber Bragg Grating 
C. Wang, J. Yao, University of Ottawa, Ottawa, Canada 
 

437 

Zero-bias Optically Controlled RF Switch in 0.13μm CMOS Technology 
J. M. Gonzalez1, D. Baillargeat1, N. Delhote1, L. Roy2, S. McGarry2, 1University of Limoges, Limoges, France, 
2Carleton University, Ottawa, Canada 
 

441 

 
Microwave Photonic Systems 
 

 

Hybrid Optical Fibre-wireless Links at the 75-110 GHz Band Supporting 100 Gbps Transmission 
Capacities 
Idelfonso Tafur Monroy, Darko Zibar, Antonio Caballero, Xianbin Yu, Xiaodan Pan, Anton K. Dogadaev, 
Technical University of Denmark, Denmark 
 

445 

Phase-synchronous Chain of Two Multi-Carrier Lights Spaced at 25GHz by Cancelling Micro-wave 
Phase Noise 
A. Mizutori, A. Kodama, M. Koga, Oita University, Oita, Japan 
 

450 

Time-multiplexed Multi-channel Radio-frequency Arbitrary Waveform Generation 
V. Torres-Company1,2, A. J. Metcalf1, V. R. Supradeepa1, D. E. Leaird1, A. M. Weiner1, 1Purdue University, West 
Lafayette, United States, 2Universitat Jaume I, Castello de la Plana, Spain 
 

454 

Photonic Integration and Components Development for a Ku-band Phased Array Antenna System 
D. Marpaung1, L. Zhuang1, M. Burla1, C. Roeloffzen1, B. Noharet2, Q. Wang2, W. P. Beeker3, A. Leinse3, R. 
Heideman3, 1University of Twente, Enschede, Netherlands, 2Acreo AB, Kista, Sweden, 3LioniX BV, Enschede, 
Netherlands 
 

458 

High-order UWB Pulse Generation Based on a Microwave Photonic Filter Using Incoherent Optical 
Sources 
M. Bolea, J. Mora, B. Ortega, J. Capmany, Universidad Politécnica de Valencia, Valencia, Spain 
 

462 

  
Author Index 466 
 

 xi




