
ELECTROMAGNETIC
WAVES PIERC 11

Progress

In

Electromagnetics

Research C



c© 2009 EMW Publishing. All rights reserved.

No part of this publication may be reproduced. Request for permission
should be addressed to the Publisher.

All inquiries regarding copyrighted material from this publication,
manuscript submission instructions, and subscription orders and price
information should be directed to: EMW Publishing, P. O. Box 425517,
Kendall Square, Cambridge, Massachusetts 02142, USA.

E-ISSN 1937-8718



ELECTROMAGNETIC
WAVES PIERC 11

Progress

In

Electromagnetics
Research C

Chief Editor: Weng Cho Chew

EMW Publishing

Cambridge, Massachusetts, USA





PROGRESS IN ELECTROMAGNETICS RESEARCH C PIERC 11

CONTENTS

DESIGN OF A PLANAR UWB DIPOLE ANTENNA
WITH BAND-NOTCHED CHARACTERISTIC

C. F. Tseng and C. H. Hsu
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
2 Antenna Structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
3 Experimental Results and Discussion . . . . . . . . . . . . . . . . . . . . . 3
4 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

A NOVEL SLOT FOR ENHANCING THE IMPEDANCE
BANDWIDTH AND GAIN OF RECTANGULAR
MICROSTRIP ANTENNA

N. M. Sameena, R. B. Konda, and S. N. Mulgi
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
2 Designing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
3 Experimental Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
4 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

DIGITAL AMPLITUDE CONTROL FOR INTER-
FERENCE SUPPRESSION USING IMMUNITY
GENETIC ALGORITHM

Z. Hamici and T. H. Ismail
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
2 Digital Amplitude Control Using IGA Algorithm . . . . . . . . . . . 23
3 Direct Array Factor Transform . . . . . . . . . . . . . . . . . . . . . . . . . . 27
4 Side Lobe Level Estimation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
5 Results and Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
6 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

A NOVEL MAPLE-LEAF SHAPED UWB ANTENNA
WITH A 5.0–6.0GHz BAND-NOTCH CHARACTERISTIC

O. M. H. Ahmed and A. R. Sebak
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
2 Antenna Design and Experimental Results . . . . . . . . . . . . . . . . 40
3 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

v



PROGRESS IN ELECTROMAGNETICS RESEARCH C PIERC 11

A HALF HOLLOW CYLINDRICAL ANTENNA (HHCA)
ANALYSIS USING THE CFDTD ALGORITHM

D. Mohsen, N. Ghannay, and A. Samet
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
2 Formulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
3 Half Hollow Cylindrical Antenna . . . . . . . . . . . . . . . . . . . . . . . . . 53
4 Numerical Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
5 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58

MEASUREMENTS OF COUPLING THROUGH
BRAIDED SHIELD VIA NEW CONDUCTED
IMMUNITY TECHNIQUE

M. Ghassempouri
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
2 Coupling through Braided Shields and Transfer Impedance . . 62
3 Conducted Immunity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
4 Measurement Setup and Results . . . . . . . . . . . . . . . . . . . . . . . . . 65
5 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

DESIGN OF A COMPACT RECTANGULAR
DIELECTRIC RESONATOR ANTENNA AT 2.4GHz

G. D. Makwana and K. J. Vinoy
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
2 Theory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
3 Simulation Studies with the Antenna . . . . . . . . . . . . . . . . . . . . . 72
4 Experimental Validation and Discussion . . . . . . . . . . . . . . . . . . 74
5 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

DESIGN OF A NOVEL EBG STRUCTURE AND ITS
APPLICATION IN FRACTAL MICROSTRIP ANTENNA

H. R. Cheng, Q. Y. Song, Y. C. Guo, X. Q. Chen, and X. W. Shi
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82
2 RSR EBG Substrate and Characterization . . . . . . . . . . . . . . . . 82
3 Application to Patch Antennas . . . . . . . . . . . . . . . . . . . . . . . . . . 86
4 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89

vi



PROGRESS IN ELECTROMAGNETICS RESEARCH C PIERC 11

A 900-MHz 30-dBm BULK CMOS TRANSMIT/RECEIVE
SWITCH USING STACKING ARCHITECTURE, HIGH
SUBSTRATE ISOLATION AND RF FLOATED BODY

Y.-H. Lin, C.-H. Chu, D.-C. Chang, J. Gong, and Y.-Z. Juang
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
2 Design of Single-Transistor Switch . . . . . . . . . . . . . . . . . . . . . . . 94
3 Design of Non-stacking Switch Circuit . . . . . . . . . . . . . . . . . . . . 96
4 Design of Stacking Switch Circuit . . . . . . . . . . . . . . . . . . . . . . . . 99
5 Measurement Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
6 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

DOWN-LINK CATV/FTTH AND UP-LINK FTTH
TRANSPORT SYSTEMS BASED ON REFLECTIVE
SEMICONDUCTOR OPTICAL AMPLIFIER

C.-L. Ying, C.-H. Chang, Y.-L. Houng, H.-H. Lu, W.-S. Tsai
and H.-S. Su
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110
2 Experimental Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
3 Experimental Results and Discussions . . . . . . . . . . . . . . . . . . . . 113
4 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119

EFFECTS OF MICROWAVE ON WATER AND ITS
INFLUENCE ON DRUG DISSOLUTION

T.-W. Wong, A. Iskhandar, M. Kamal, S.-J. Jumi
N.-H. Kamarudin, N.-Z. Mohamad Zin, and N.-H. Mohd Salleh
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122
2 Materials and Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123
3 Results and Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127
4 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134

SPURIOUS RESPONSE SUPPRESSION IN HAIRPIN
FILTER USING CSRR MERGED IN THE FILTER
STRUCTURE

A. Afkhami and M. Tayarani
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137
2 Main Idea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138
3 CSRR Location and Orientation . . . . . . . . . . . . . . . . . . . . . . . . . 140
4 Design Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141
5 Design Example . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143

vii



PROGRESS IN ELECTROMAGNETICS RESEARCH C PIERC 11

6 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145

COMPACT SIZE AND DUAL BAND SEMICIRCLE
SHAPED ANTENNA FOR MIMO APPLICATIONS

R. Sadeghi Fakhr, A. A. Lotfi Neyestanak, and M. N. Moghaddasi
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148
2 Antenna Geometry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149
3 Results and Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151
4 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152

RADIATION FROM CAVITY-BACKED FRACTAL
APERTURE ANTENNAS

B. Ghosh, S. N. Sinha, and M. V. Kartikeyan
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155
2 Formulation of the Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156
3 Numerical Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158
4 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168

DISTRIBUTED PARTICLE FILTER FOR TARGET
TRACKING IN SENSOR NETWORKS

H. Q. Liu, H. C. So, F. K. W. Chan, and K. W. K. Lui
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171
2 Problem Formulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172
3 Density Estimation using Support Vector Machine . . . . . . . . . 175
4 Distributed Particle Filter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176
5 Simulation Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177
6 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180

A NOVEL ACTIVE ANTENNA BEAMFORMING
NETWORKS USING BUTLER MATRICES

S. K. A. Rahim and P. Gardner
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184
2 Experimental Configuration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
3 Elements of the Active Antenna Beamforming Network . . . . . 187
4 Results and Discussions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191
5 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196

viii



PROGRESS IN ELECTROMAGNETICS RESEARCH C PIERC 11

FADE MARGINS PREDICTION FOR BROADBAND
FIXED WIRELESS ACCESS (BFWA) FROM
MEASUREMENTS IN TROPICS

M. R. Ul Islam, T. A. Rahman, S. K. A. Rahim, K. F. Al-tabatabaie
and A. Y. Abdulrahman
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199
2 Prediction of Rain Fade for Mini-link E . . . . . . . . . . . . . . . . . . . 201
3 Prediction of Fade Margins for Mini-links C . . . . . . . . . . . . . . . 205
4 Feasibility of Outage Free Radio Systems Design . . . . . . . . . . . 209
5 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210

IMPLEMENTATION OF DIGITAL RADAR
TECHNOLOGY FOR IMAGING AND REMOTE
SENSING IN INTELLIGENT TRANSPORT SYSTEM

N. B. Sinh, M. Sonal, R. Bera, and M. Mitra
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214
2 Past Experience and Problem Definition . . . . . . . . . . . . . . . . . . 215
3 Hardware Experiment of Digital Radar . . . . . . . . . . . . . . . . . . . 217
4 Detection of Single Target Through Software Simulation and

Performance Analysis on Digital Radar System . . . . . . . . . . . . 218
5 Multiple Target Detection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220
6 Relation Between Software Simulation and Hardware

Experimention of Digital Radar . . . . . . . . . . . . . . . . . . . . . . . . . . 222
7 SDR Implementation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224
8 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225

A BROADBAND QUADRATURE HYBRID USING
IMPROVED WIDEBAND SCHIFFMAN PHASE SHIFTER

E. Jafari, F. Hodjatkashani, and R. Rezaiesarlak
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229
2 Theory of Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231
3 Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233
4 Simulation and Experimental Results . . . . . . . . . . . . . . . . . . . . . 234
5 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236

ix



PROGRESS IN ELECTROMAGNETICS RESEARCH C PIERC 11

A COMPACT UWB HMSIW BANDPASS FILTER BASED
ON COMPLEMENTARY SPLIT-RING RESONATORS

L. Qiang, Y.-J. Zhao, Q. Sun, W. Zhao, and B. Liu
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 237
2 Design of CSRR for UWB Band-pass filter . . . . . . . . . . . . . . . . 239
3 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242

x


