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2016 IEEE 59th International Midwest Symposium on Circuits and Systems
(MWSCAS)

Special Session 1: Circuits and Systems for Implantable Biomedical Devices

Linear and Nonlinear Circuits 1

A Time-Based, Digitally Intensive Circuit and System Architecture for Wireless Neural Recording
with High Dynamic Range

Wen-Yang Hsu (Swiss Federal Institute of Technology in Lausanne, Switzerland), Alexandre
Schmid (Swiss Federal Institute of Technology, Switzerland), Chen Cao (Swiss Federal
Institute of Technology in Lausanne, Switzerland) 1

Neural Stimulators for Retinal Prosthesis Embedded with CMOS Microchips
Toshihiko Noda (Nara Institute of Science and Technology, Japan), Hiroaki Takehara (Nara
Institute of Science and Technology, Japan), Kiyotaka Sasagawa (Nara Institute of Science
and Technology, Japan), Takashi Tokuda (Nara Institute of Science and Technology, Japan),
Jun Ohta (Nara Institute of Science and Technology, Japan) 5

A Wireless Image Acquisition System for Artificial Knee Implant Surgeries
Shaolin Xiang (Tsinghua University, P.R. China), Zhi Bie (Tsinghua University, Beijing, P.R.
China), Hanjun Jiang (Tsinghua University, P.R. China), Zhihua Wang (Tsinghua University,
P.R. China), Wen Jia (Research Institute of Tsinghua University in Shenzhen, P.R. China) 9

Low-Power CMOS Bandpass Filter for Application of Cochlear Prosthesis
Hsing-Chien Chu (National Chiao Tung University, Taiwan), Yu-Hua Huang (National Chiao
Tung University, Taiwan), Chung-Chih Hung (National Chiao Tung University, Taiwan) 13

Smart Artificial Urinary Sphincters: Implementation Challenges
Sami Hached (Polytechnique Montréal & Polystim Neurotech lab, Canada), Mohamad Sawan
(Polytechnique Montréal, Canada), André Garon (Polytechnique Montréal, Canada), Oleg
Loutochin (McGill University - Faculty of Medecine, Canada), Jacques Corcos (McGill
University - Faculty of Medecine, Canada) 17

Electrode Location Impact on Cole-impedance Parameters Using Magnitude-Only Measurements
Todd Freeborn (University of Alabama, USA), Ahmed Elwakil (University of Sharjah, United
Arab Emirates (UAE)), Brent Maundy (University of Calgary, Canada) 21

Wave Digital Emulation of a Double Barrier Memristive Device
Karlheinz Ochs (Ruhr-University Bochum, Germany), Enver Solan (Ruhr-Universität Bochum,
Germany), Sven Dirkmann (Ruhr-University Bochum, Germany), Thomas Mussenbrock (Ruhr-
Universität Bochum, Germany) 25

Simple Generic Memristor Emulator for Voltage-Controlled Models
Abdullah G. Alharbi (University of Missouri - Kansas City, MO, USA), Mohamed Fouda (Faculty
of Engineering, Cairo University, Egypt), Zainulabideen J. Khalifa (King Fahad University of
Petroleum and Minerals, Saudi Arabia), Masud H. Chowdhury (University of Missouri Kansas
City, Kansas City, MO, USA) 29

Recursive Synchronization of the Unified Chaotic System Using a Single Time Series
Ashraf A Zaher (American University of Kuwait - College of Arts and Sciences & IEEE,
Kuwait) 33

Digital Predistortion of Wiener Systems Using the Nonlinear Filtered-x PEM Algorithm with Initial
Subsystem Estimates

Emad Abd-Elrady (Abu Dhabi Women's College & Higher Colleges of Technology, UAE, United
Arab Emirates (UAE)) 37



Digital Integrated Circuits 1

Image Processing 1

Analog1

Thermal-Aware Floorplanning for NoC-Sprinting
Hui Zhu (Waseda University, Japan), Cong Hao (Waseda University, Japan), Takeshi
Yoshimura (Waseda University, Japan) 41

A Voltage-Scalable Zero-Delay-Overhead Scheme for Standby Power Reduction in Dynamic
Register Files

Khawar Sarfraz (The Hong Kong University of Science and Technology, Hong Kong), Mansun
Chan (HKUST, Hong Kong) 45

FinFET MPSoC 32 Gb/s Transceivers: Custom ESD Protection and Verification
James Karp (Xilinx, Inc, USA), Michael Hart (Xilinx, Inc, USA), Mohammed Fakhruddin (Xilinx,
Inc, USA), Vassili Kireev (Xilinx, Inc, USA), Lawrence Horwitz (Mentor Graphics Corp., USA),
Matthew Hogan (Mentor Graphics Corp., USA) 49

A Survey on the Power and Robustness of FinFET SRAM
Mahmoud Darwich (University of Louisiana at Lafayette, USA), Ahmed Abdelgawad (Central
Michigan University, USA), Magdy Bayoumi (University of Louisiana, USA) 53

Facial Landmarks Detection Using 3D Constrained Local Model on Mesh Manifold
Marwa Chendeb (Khalifa University of Science, Technology & Research, United Arab Emirates,
United Arab Emirates (UAE)), Naoufel Werghi (Khalifa University, United Arab Emirates
(UAE)), Claudio Tortorici (Khalifa University, United Arab Emirates (UAE)), Hassan Al-Mheiri
(Higher Colleges of Technology, United Arab Emirates (UAE)), Marius Linguraru (Children’s
National Medical Center, USA) 57

Face Recognition Using the Principal Components of the Scatter Matrix in the Frequency Domain
Taif Al Obaidi (University of Central Florida, USA), George Atia (University of Central Florida,
USA), Wasfy Mikhael (University of Central Florida, USA) 61

Real-Time Defects Detection System for Orange Citrus Fruits Using Multi-Spectral Imaging
Ahmed Medhat Abdelsalam (Polytechnique Montréal, Université de Montréal, Canada),
Mohammed Sayed (Egypt-Japan University of Science and Technology, Egypt) 65

Employing Vector Quantization Algorithm in A Transform Domain for Facial Recognition
Ahmed Aldhahab (University of Central Florida, USA), Taif Al Obaidi (University of Central
Florida, USA), Wasfy Mikhael (University of Central Florida, USA) 69

PASSIOT: A Pareto-Optimal Multi-Objective Optimization Approach for Synthesis of Analog
Circuits Using Sobol' Indices-based Engine

Taher Kourany (Center of Nanoelectronics and devices, American University in Cairo/Zewail
City of Science and Technology, Cairo, Egypt, Egypt), Maged Ghoneima (Mechatronics
Department, Ain-Shams University, Cairo, Egypt, Egypt), Emad Hegazi (Integrated Circuits
Lab, Ain-Shams University, Cairo, Egypt, Egypt), Yehea Ismail (Center of Nanoelectronics and
devices, American University in Cairo/Zewail City of Science and Technology, Cairo, Egypt,
Egypt) 73

A 24-mW 65-nm CMOS TI-Flash ADC for Multi-Standard Serial-Link Receivers
Khaled A. El-Gammal (Ain Shams University, Egypt), Sameh Ahmed Assem Mostafa Ibrahim
(Ain Shams University, Egypt) 77

A Fast-Locking All-Digital Clock and Data Recovery Circuit Using Successive Approximation
Ahmed AbdelRahman (Ain Shams University, Egypt), Sameh Ahmed Assem Mostafa Ibrahim
(Ain Shams University, Egypt) 81

A High-speed Method of Dynamic Comparators for SAR Analog to Digital Converters
Ata Khorami (Sharif University of Technology, Iran), Mohammad Sharifkhani (Sharif
University of Technology, Iran) 85



Invited Papers

Control 1

Digital Signal Processing 1

Error Analysis and Reliability Metrics for Software in Safety Critical Systems
Jonathan Lockhart (University of Cincinnati, USA), Carla Purdy (University of Cincinnati,
USA), Philip Wilsey (University of Cincinnati, USA) 89

Spur-Free Current-Mode Hysteretic Boost Converter for Noise-Sensitive Loads
Mina Nashed (Iowa State University, USA), Ayman Fayed (The Ohio State University, USA) 93

Energy-Harvesting Microsensors: Low-Energy Task Schedule & Fast Drought-Recovery Design
Andres Blanco (Georgia Institute of Technology, USA), Gabriel Rincón-Mora (Georgia Institute
of Technology, USA) 97

Quantifying Metrics for Analyzing Integrated Circuit Design Integrity
Adam Kimura (The Ohio State University & Dagsi Area Graduate Studies Institute, USA),
Steven Bibyk (The Ohio State University, USA) 101

Multi-objective Optimization of Planar 3PRR (Prismatic-Revolute-Revolute) Parallel Mechanism
Using Genetic Algorithm

Abdur Rosyid (Khalifa University, United Arab Emirates (UAE)), Bashar El-Khasawneh (Khalifa
University, United Arab Emirates (UAE)), Anas Alazzam (Khalifa University, United Arab
Emirates (UAE)) 105

Trajectory Analysis of Endoscopic Capsule Images: A Feasibility Study
Yasmeen Abu-Kheil (Khalifa University, United Arab Emirates (UAE)), Marco Mura (Scuola
Superiore Sant'Anna, Italy), Gastone Ciuti (Scuola Superiore Sant'Anna, Italy), Paolo Dario
(Scuola Superiore Sant'Anna, Italy), Lakmal Seneviratne (KURI, United Arab Emirates (UAE)),
Jorge Dias (Khalifa University, United Arab Emirates (UAE)) 109

GPU Accelerated Coverage Path Planning Optimized for Accuracy in Robotic Inspection
Applications

Randa Almadhoun (Khalifa University, United Arab Emirates (UAE)), Tarek Taha (Khalifa
University, United Arab Emirates (UAE)), Lakmal Seneviratne (KURI, United Arab Emirates
(UAE)), Jorge Dias (Khalifa University, United Arab Emirates (UAE)), Guowei Cai (Khalifa
University, United Arab Emirates (UAE)) 113

Modeling and Simulation of Motion of a Quadcopter in a Light Wind
Hideaki Okazaki (Shonan Institute of Technology, Graduate School of Engineering, Japan),
Kaito Isogai (Shonan Institute of Technology, Graduate School of Engineering, Japan), Hideo
Nakano (Shonan Institute of Technology, Japan) 117

A Compensation Method of a Drift on a Vibrating Sensor Due to an Air Density
Kohei Okamoto (Tokyo University of Science, Japan) 121

Weighted Pole and Zero Sensitivity Minimization Subject to l_2-Scaling Constraints for State-
Space Digital Filters

Takao Hinamoto (Hiroshima University, Japan), Akimitsu Doi (Hiroshima Institute of
Technology, Japan), Wu-Sheng Lu (University of Victoria, Canada) 125

Algorithmic Foundations for Hardware Implementation of Scale-insensitive MSER Features
Andrzej S Sluzek (Khalifa University of Science, Technology and Research, United Arab
Emirates (UAE)), Hani Saleh (Khalifa University of Sciente, Technology & Research, United
Arab Emirates (UAE)) 129

Robust Speaker Identification Under Noisy Conditions Using Feature Compensation and Signal
to Noise Ratio Estimation

Megan Frankle (Rowan University, USA), Ravi Prakash Ramachandran (Rowan University,
USA) 133



Posters 1 and Coffee Break

A Novel Comb Compensator with a Good Passband Deviation-Complexity Tradeoff
Gordana Jovanovic Dolecek (INAOE, Mexico) 137

Experimental Evaluation and Comparison of Time- Multiplexed Multi-FPGA Routing Architectures
Asmeen Kashif (University of Windsor, Canada), Mohammed Khalid (University of Windsor,
Canada) 141

Variable Latching Phenomenon in CE BJT and Its Impact
Bijay K. Sharma (National Instityute of Technolgy Patna & Indian Institute of Technology
Patna, India) 145

Performance Evaluation of Buffer Sharing Routers for Network on Chip
Hossam Hassan (Chungbuk National University & College of Electrical and Computer
Engineering, Korea), Mostafa Said Abdelrehim (Sun Yat-sen University-Carnegie Mellon
University (SYSU-CMU) Joint Institute of Engineering, Guangzhou, China, Egypt), HyungWon
Kim (Chungbuk National University & College of Electrical and Computer Engineering, Korea) 149

Modified Comb Decimation Filter: Design and Implementation
Jose Ricardo Garcia Baez (Institute INAOE, Mexico), Gordana Jovanovic Dolecek (INAOE,
Mexico) 153

Design of a 9-bit 4MS/s Wilkinson ADC for SiPM-based Imaging Detectors
Gerard Fernandez (Universitat de Barcelona, Spain), David Gascon (Universitat de Barcelona,
Spain), Jose M de la Rosa (IMSE-CNM/University of Seville, Spain) 157

Wave Digital Emulation of Charge- Or Flux-Controlled Memristors
Karlheinz Ochs (Ruhr-University Bochum, Germany), Enver Solan (Ruhr-University Bochum,
Germany) 161

Sensitivity Analysis of Memristors Based on Emulation Techniques
Karlheinz Ochs (Ruhr-University Bochum, Germany), Enver Solan (Ruhr-Universität Bochum,
Germany) 165

Equal Sub-Area-Based DV-Hop
Enas Mohamed (Benha Faculty Of Engineering, Egypt), Hatem M. Zakaria (Benha University,
Egypt), Mohamed B Abdelhalim (Arab Academy for Science, Technology & Maritime
Transport, Egypt) 169

A Modified Space Vector Modulation Algorithm for a Matrix Converter with Lower Total
Harmonic Distortion

Kotb Basem (Menofia University, Egypt), Ahmed Fathi Ahmed Abdou (Faculty of Engineering,
Shebin Elkom, Menoufia University, Egypt), Elwy EL-kholy (Menofia University, Egypt),
Shokry Saad (Faculty of Engineering, Egypt) 173

Dual-Mode Double Precision Division Architecture
Manish Kumar Jaiswal (The University of Hong Kong, Hong Kong), Hayden K.-H. So (The
University of Hong Kong, Hong Kong) 177

The Pole-zero Doublet: a Cascode Operational Amplifier with Cross Coupled Capacitor
Ashish Joshi (Indian Institute of Technology Mandi, India), Indu Yadav (Indian Institute of
Technology Mandi, India), Satinder Sharma (Indian Institute of Technology Mandi, India),
Hitesh Shrimali (IIT Mandi, India) 181

Frequency Estimation in Unbalanced Three-Phase Power Systems Using Complex Adaptive
Notch Filters

Shotaro Nishimura (Shimane University, Japan) 185
Computationally Efficient 2D Adaptive Filters Based on Essentially Separable FIR Structures

Yuan Jiajing (The Pennsylvania State University, USA), Niranjan Yardi (The Pennsylvania
State University, USA), William K. Jenkins (The Pennsylvania State University, USA) 189

A Regression Based Methodology to Estimate SNM for Improving Yield of 6T SRAM
Anil Gundu Kumar (IIIT Delhi, India), Mohammad Hashmi (IIITD, India), Ramkesh Sharma
(ST Microelectronics, India) 193

Efficient Pseudo-Random Number Generators for Wireless Sensor Networks
Rana Ahmed (American University of Sharjah, United Arab Emirates (UAE)) 197

Slotted Multi-Step RF MEMS-CMOS Parallel Plate Variable Capacitor
Neda Emami (American University of Shaerjah, United Arab Emirates (UAE)), Maher Bakri-
Kassem (American University of Sharjah, United Arab Emirates (UAE)) 201



A Current-Mirror Technique Used for High-Order Curvature Compensated Bandgap Reference in
Automotive Application

Dongwoo Ha (Seoul National University, Korea), Yujin Park (Seoul National University,
Korea), Suhwan Kim (Seoul National University, Korea) 205

High Selective CMOS Bandpass Filter Design for Millimeterwave Applications
Abdelhalim A. Saadi (Centre de Développement des Technologies Avancées, Algeria),
Abdelhalim Slimane (CDTA, Algeria), Mustapha Yagoub (University of Ottawa, Canada),
Rachida Touhami (USTHB University, Algeria), Mohand Tahar Belaroussi (Centre de
Développement des Technologies Avancées, Algeria) 209

Serial Data Link Interface for Memory Applications
Waleed Madany (Aswan University & Faculty of Engineering, Egypt), Mostafa Rashdan
(University of Calgary, Canada), El-Sayed Hassaneen (Aswan, Egypt) 213

A Low Cost, Constant Throughput and Reusable 8X8 DCT Architecture for HEVC
Subiman Chatterjee (IIT(BHU) Varanasi, India), Kishor Prabhakar Sarawadekar (Indian
Institute of Technology, India) 217

Impact of Fractional Bandwidth on the Bit Error Rate of a Beamforming System
Owais Talaat Waheed (iMicro, Masdar Institute of Science & Technology, United Arab
Emirates (UAE)), Ayman Shabra (MediaTek Inc., USA), Ibrahim M Elfadel (Masdar Institute of
Science and Technology, United Arab Emirates (UAE)) 221

Accelerated Evolutionary Algorithms with Parameter Importance Based Population Initialization
for Variation-aware Analog Yield Optimization

Sita Kondamadugula (IIITBangalore, India), Srinath Naidu (IIIT Bangalore, India) 225
A Nested-Chopped Current-Feedback Instrumentation Amplifier for MEMS Flow Sensors

Moaaz Ahmed (Hong Kong University of Science and Technology, Hong Kong), Saqib
Mohamad (HKUST, Hong Kong, Qatar), Amine Bermak (HKUST, Hong Kong) 229

Virtual Reality Navigation Simulation for Users Who are Blind
Tony Morelli (Central Michigan University, USA), Ethan Coggins (Central Michigan University,
USA), Kevin Andrews (Central Michigan University, USA), Kumar Yelamarthi (Central Michigan
University, USA), Ahmed Abdelgawad (Central Michigan University, USA) 233

An Efficient Method of RFI and Clutter Removal in Wind Profiler Spectra
Swati Sinha (BITS PILANI DUBAI CAMPUS, United Arab Emirates (UAE)), Chandrasekhar T V
C Sarma (NARL, India), Mary Lourde Regeena (BPDC, Dubai & BPDC, United Arab Emirates
(UAE)) 237

Bootstrapped Leakage Suppression Switch for Switched Capacitor Circuits with Zero Input
Common Mode

Rahul Thottathil (Amrita University, India), Bibhu Datta Sahoo (University of Illinois at
Urbana-Champaign, USA), Veeresh Vulligaddala (ams Semiconductor India Pvt. Ltd., India),
Chandra Nyshadham (ams Semiconductor India Pvt. Ltd., India) 241

Design of Low Power FPGA Architecture of Image Unit for Space Applications
Fatma Taher (Khalifa University, United Arab Emirates (UAE)), Amal Zaki (Electronics
Research Institute, Egypt), Hamed Elsimary (Prince Sattam Bin Abdulaziz University, Saudi
Arabia) 245

A Linear CMOS Balanced Output Transconductor Using Double Differential Pair with Source
Degeneration and Adaptive Biasing

Mohamed Elamien (University of Sharjah, United Arab Emirates (UAE)), Soliman Mahmoud
(University of Sharjah, United Arab Emirates (UAE)) 249

An Accurate Low-power DAC for SAR ADCs
Seyed Behnam Yazdani (Sharif University of Technology, Iran), Ata Khorami (Sharif
University of Technology, Iran), Mohammad Sharifkhani (Sharif University of Technology,
Iran) 253

Low Power Multi Threshold 7T SRAM Cell
Divyesh Sachan (Indian Institute of Information Technology, Allahabad, India), Harish Peta
(Indian Institute of Information Technology, Allahabad, India), Kamaldeep Singh Malik
(Indian Institute of Information Technology, Allahabad, India), Manish Goswami (Indian
Institute of Information Technology, India) 257

An 8B/10B Encoder with 2GHz Operating Frequency
Hamed Ashrafi (University of Urmia, Iran), Morteza Mousazadeh (Urmia University, Iran),
Khayrollah Hadidi (Urmia University, Iran) 261



Special Session 2: Hardware Security

Power Management 1

RF/Photonics 1

Remote Field Device Fingerprinting Using Device-Specific Modbus Information
Anastasis Keliris (New York University, USA), Michail Maniatakos (New York University Abu
Dhabi, United Arab Emirates (UAE)) 265

Exploring Active Manipulation Attacks on the TERO Random Number Generator
Yang Cao (ESAT/COSIC, KU Leuven, Belgium), Vladimir Rozic (ESAT/COSIC, KU Leuven,
Belgium), Bohan Yang (ESAT/COSIC, KU Leuven, Belgium), Josep Balasch (ESAT/COSIC, KU
Leuven, Belgium), Ingrid Verbauwhede (UCLA, USA) 269

Secure Public Key Hardware for IoT Applications
Poulami Das (IIT Kharagpur, India), Debapriya Basu Roy (Indian Institute of Technology,
India), Debdeep Mukhopadhyay (Indian Institute of Technology, India) 273

A Stochastic Approach to Analog Physical Unclonable Function
Nima Maghari (University of Florida, USA), Troy Bryant (Universty of Florida, USA), Mark M.
Tehranipoor (University of Florida, USA), Domenic Forte (University of Florida, USA), Sreeja
Chowdhury (University of Florida, USA) 277

Secure Communication Interface Design for IoT Applications Using the GSM Network
Andrew Wightwick (University of Southampton, United Kingdom), Basel Halak (Southampton
University, United Kingdom) 281

A 40V Current Sensing Circuit with Fast on/off Transition for High-Voltage Power Management
Peter Renz (Reutlingen University, Robert Bosch Center for Power Electronics, Germany),
Philipp Lamprecht (Reutlingen University, Germany), Daniel Teufel (University Reutlingen,
Germany), Bernhard Wicht (Reutlingen University, Robert Bosch Center for Power Electronics,
Germany) 285

Electret-Free Electrostatic Energy Harvesting Interface Circuit Design and Analysis
Lilas Alrahis (Khalifa University of Science Technology and Research, United Arab Emirates
(UAE)), Baker Mohammad (Khalifa University, United Arab Emirates (UAE)), Hani Saleh
(Khalifa University of Sciente, Technology & Research, United Arab Emirates (UAE)),
Mohammed Ismail (Khalifa University, United Arab Emirates (UAE)) 289

Power Loss Analysis in Single-Step, Single-Inductor Energy-Harvesting-based Power Supplies
Ahmed A Abdelmoaty (The Ohio State University, USA), Ayman Fayed (The Ohio State
University, USA) 293

Transient Suppression with Pseudo Error Voltage Technique for Wide Supply Range Automotive
DC-DC Converters

Hafeez Koonari Thoombath (Indian Institute of Technology & AMS Semiconductors, India),
Krishna Kanth Gowri Avalur (ams Semiconductors India pvt. Ltd & Secretary, IEEE CAS
Hyderabad, India), Ashudeb Dutta (Indian Institute of Technology Hyderabad, India),
ShivGovind Singh (IIT Hyderabad, India) 297

Hybrid Extraction Method Based on Pinch-off S-parameters for mm-Wave Modeling of GaN
HEMTs

Anwar Hasan Jarndal (University of Sharjah, United Arab Emirates (UAE)) 301
ESD Protection Design for High-Speed Applications in CMOS Technology

Jie-Ting Chen (National Chiao Tung University, Taiwan), Chun-Yu Lin (National Taiwan Normal
University, Taiwan), Rong-Kun Chang (National Chiao-Tung University, Taiwan), Ming-Dou
Ker (National Chiao-Tung University, Taiwan), Tzu-Chien Tzeng (Novatek Microelectronics
Corp., Taiwan), Tzu-Chiang Lin (Novatek Microelectronics Corp., Taiwan) 305



Bio-Engineering

Analog 2

A mm-Wave Push-Push Voltage Controlled Oscillator with Double-Tuned LC Load
Ahmed Ahmed (University of California, Santa Barbara, CA, USA), Ahmed Mohieldin (Cairo
University, Egypt), Mohamed Aboudina (Cairo University, Egypt) 309

A 0.6 V, 2.1 mW CMOS UWB LNA for 3-5 GHz Wireless Receivers
Abdelhalim Slimane (CDTA, Algeria), Abdelkader Taibi (Centre de Développement des
Technologies Avancées, Algeria), Abdelhalim A. Saadi (Centre de Développement des
Technologies Avancées, Algeria), Djabar Maafri (Centre de Développement des Technologies
Avancées, Algeria), Sid Ahmed Tedjini (Centre de Développement des Technologies
Avancées, Algeria), Smail Traiche (Advanced Technologies and Development Center, Algeria) 313

A Novel High-Order Sliding Mode Control of Magnetic Levitation System
Ankur Goel (National Institute of Technology, India), A Swarup (NIT Kurukshetra, India) 317

A Nafion Coated Capacitive Humidity Sensor on a Flexible PET Substrate
Christos Sapsanis (King Abdullah University of Science and Technology (KAUST), Saudi
Arabia), Ulrich Buttner (King Abdullah University of Science and Technology (KAUST), Saudi
Arabia), Hesham Omran (King Abdullah University of Science and Technology (KAUST), Saudi
Arabia), Youssef Belmabkhout (King Abdullah University of Science and Technology (KAUST),
Saudi Arabia), Osama Shekhah (King Abdullah University of Science and Technology
(KAUST), Saudi Arabia), Mohamed Eddaoudi (King Abdullah University of Science and
Technology (KAUST), Saudi Arabia), Khaled N Salama (King Abdullah University of Science
and Technology, Saudi Arabia) 321

A 3D Model of Quadrupole Dielectrophoresis Levitation
Reda Mohamed (Helwan University & American University in Cairo, Egypt), Yehya Ghallab
(Helwan University, Egypt), Hamdy Abd elhamid (Zewail City University & American
University in Cairo, Egypt), Yehea Ismail (American University in Cairo, Egypt), Mohamed-
Tarek I El-Wakad (Hewlan University & Faculty of Engineering at Helwan, Egypt) 325

PTT Based Continuous Time Non-invasive Blood Pressure System
Li Xiyan (Shanghai Jiao Tong University, P.R. China), Mohamed Atef (Assiut University & SJTU
University, Egypt), Guoxing Wang (Shanghai Jiao Tong University, P.R. China), Yong Lian
(Shanghai Jiao Tong University, Singapore) 329

A Sub 1 dB NF High Dynamic Range Low-input Impedance CMOS Amplifier
Mehrdad A. Ghanad (Ecole Polytechnique Fédérale de Lausanne, Switzerland), Catherine
Dehollain (EPFL, Switzerland) 333

Experimental Operation of Time-Mode Building Blocks Using A Time-Mode Switched-Delay Unit
Moataz Abdelfattah (McGill University & Integrated Microsystems Laboratory, Canada),
Gordon Roberts (McGill University, Canada) 337

A High Efficiency Straightforward Design and Verification Methodology for PLL Systems
Markus Scholl (RWTH Aachen University, Germany), Ye Zhang (RWTH Aachen University,
Germany), Ralf Wunderlich (RWTH Aachen University, Germany), Stefan Heinen (RWTH
Aachen, Germany) 341

A Current Mode Time-of-Flight Pixel with 400 Klx Background Light Subtraction
Chandani Anand (Indian Institute of Technology Delhi, India), Vinod Jacob (NIT Calicut,
India), Mukul Sarkar (Indian Institute of Technology, Delhi, India) 345

Low-Power Bootstrapped Sample and Hold Circuit for Analog-to-Digital Converters
Tasnim Nazzal (University of Sharjah, United Arab Emirates (UAE)), Soliman Mahmoud
(University of Sharjah, United Arab Emirates (UAE)) 349



Image Processing 2

Digital Integrated Circuits 2

Communications and Wireless

A Trapezoid Multiresolution CMOS Image Sensor for Traffic Monitoring
Bingxing Wu (University of Idaho, USA), Ahmed Abdel-Rahim (University of Idaho, USA),
Suat U Ay (University of Idaho, USA) 353

Single-frame Super-resolution Using Superpixel Based Dictionary
Taku Nakahara (Tokyo University of Science, Japan), Kazunori Uruma (Tokyo University of
Science, Japan), Tomohiro Takahashi (Tokyo University of Science, Japan), Toshihiro
Furukawa (Tokyo University of Science, Japan) 357

Enhancing Automatic Polyp Detection Accuracy Using Fusion Techniques
Alaa El Khatib (Khalifa University, United Arab Emirates (UAE)), Naoufel Werghi (Khalifa
University, United Arab Emirates (UAE)), Hussain Al-Ahmad (University of Dubai, United Arab
Emirates (UAE)) 361

Robust Fabric Defect Detection Algorithm Using Entropy Filtering and Minimum Error
Thresholding

Mohammed Sayed (Egypt-Japan University of Science and Technology, Egypt) 365

Self-Timed Automatic Test Pattern Generation for Null Convention Logic
Nastaran Nemati (University of New South Wales, Canberra, Australia), Mark C Reed
(University of New South Wales, Australia), Sri Parameswaran (University of New South
Wales, Australia), Karl Fant (Theseus Logic Inc., USA) 369

Chipless RFID Tag for IoT Applications
Ayesha Habib (UET Taxila, Pakistan), M. Ali Afzal (UET Taxila, Pakistan), Haleema Sadia (UET
Taxila, Pakistan), Yasar Amin (UET Taxila, Pakistan), Hannu Tenhunen (University of Turku,
Finland) 373

A 90 nm Leakage Control Transistor Based Clock Gating for Low Power Flip Flop Applications
Pritam Bhattacharjee (National Institute of Technology, Arunachal Pradesh, India), Alak
Majumder (NIT Arunachal Pradesh, India), Tushar Dhabal Das (National Institute of
Technology, Arunachal Pradesh, India) 377

A 65nm ASIC Based 256 NIST Prime Field ECC Processor
Hamad Marzouqi (Khalifah University, United Arab Emirates (UAE)), Mahmoud Al-Qutayri
(Khalifa University, United Arab Emirates (UAE)), Khaled Salah (Khalifa University of Science,
Technology and Research (KUSTAR), United Arab Emirates (UAE)), Hani Saleh (Khalifa
University of Sciente, Technology & Research, United Arab Emirates (UAE)) 381

Effect of Simultaneous Transmit and Receive Antennas on Cooperative Cognitive Radio
Networks

Sangwoo Park (Korea Advanced Institute of Science and Technology, Korea), Iickho Song
(Korea Advanced Institute of Science and Technology, Korea), Seungwon Lee (Korea
Advanced Institute of Science and Technology, Korea), Jin-Hyun Ahn (Korea Advanced
Institute of Science and Technology, Korea) 385

A New Reconfigurable Mixerless Polar Transmitter for Multi-standard and SDR Applications
Suhas Illath Veetil (University of Calgary & iRadio Labs, Canada), Mohamed Helaoui
(University of Calgary, Canada) 389

LED Driver Performance Analysis for Joint Visible Light Communication and Illumination
Sylvain Haese (IETR-INSA Rennes, France), Lamjed Mtimet (IETR INSA, France), Maryline
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