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Monday, November 23

11/23/2020 9:45:00 AM
Digital Signal Processing Circuits
Sergio Bampi, Federal Univ. of RGS and Ettore Napoli, Napoli University of Naples Federico Il

A High-Performance and Power-Efficient SIMD Convolution Engine for FPGAs....1
Fanny Spagnolo, Fabio Frustaci, Stefania Perri, Pasquale Corsonello
Universita della Calabria, Italy

High Speed LDPC Decoding for Optical Space Link....5
Vincent Pignoly{2}, Bertrand Le Gal{2}, Christophe Jego{2}, Benjamin Gadat{1}, Lyonel Barthe{1}
{1}Airbus Defense and Space, France; {2 CNRS IMS Laboratory, France

Low-Power Implementation of LMS Adaptive Filters Using Scalable Rounding....9
Gennaro Di Meo, Davide De Caro, Ettore Napoli, Nicola Petra, Antonio G M Strollo
Universita degli Studi di Napoli Federico I, Italy

The Radix-2m Squared Multiplier....13

Morgana Macedo A. da Rosa{1}, Guilherme Paim{2}, Leandro M. G. Rocha{2}, Eduardo A. C. da
Costa{1}, Sergio Bampi{3}

{1}Catholic University of Pelotas, Brazil; {2}Federal University of Rio Grande do Sul, Brazil; {3}Federal
University of Rio Grande do Sul / Catholic University of Pelotas, Brazil

An Area Aware Accelerator for Elliptic Curve Point Multiplication....17
Malik Imran{1}, Samuel Pagliarini{1}, Muhammad Rashid{2}
{1}Tallinn University of Technology, Estonia; {2}Umm Al Qura University, Saudi Arabia

11/23/2020 9:45:00 AM
Oscillators & PLLs
Sergio Callegari, Bologna University and Michael Peter Kennedy, University College Dublin

Design of Analog and Mixed Circuits for Resonator's Q-Factor Measurement....21
Ming Zhang{2}, Nicolas Llaser{1}
{1}LPO Dorian, France; {2}University of Paris-Saclay, France

A 10 MHz Relaxation Oscillator With a Novel Jitter Suppression Comparator Autozeroing
Technique....25

Mattia Cicalini, Daniele Marchetti, Andrea Ria, Giuseppe Manfredini, Alessandro Catania, Massimo
Piotto, Paolo Bruschi

Universita di Pisa, Italy

Practical Design of Fractional-Order Resonator for Application in the Multiphase Oscillator....29
Roman Sotner{2}, Jan Jerabek{2}, Lukas Langhammer{2}, Aslihan Kartci{2},

Norbert Herencsar{2}, Bilgin Metin{1}

{1}Bogazici University Istanbul, Turkey; {2}Brno University of Technology, Czech Rep.



A Curious Result Concerning Spur Generation in MASH 1-1-1 Based Fractional-N CP-PLLs With
a Second-Order Nonlinearity....33

Valerio Mazzaro, Michael Peter Kennedy

University College Dublin, Ireland

Divide-by-2 Injection-Locked Frequency Divider Using 3-Path Transformer-Coupled Resonator...

Wen-Cheng Lai, Sheng-Lyang Jang, Yu-Wen Huang, Miin-Horng Juang
National Taiwan University of Science and Technology, Taiwan

11/23/2020 9:45:00 AM
RF Circuits |
Siamak Delshadpour, NXP and Nikos Naskas, Akronic

A 0.8-6GHz Wideband Mixer With Noise Cancellation for Low Power Applications....41
Hugo Vallée{2}, Thierry Taris{1}, Thierry Mesnard{2}, Gilles Montoriol{2}
{1}IMS Bordeaux, France; {2YNXP Semiconductors, France

A 0.8-3.4 GHz, Low-Power and Low-Noise RF-to-BB-Current-Reuse Receiver Front-End
for Wideband Local and Wide-Area loT Applications....45

Arash Abbasi, Nakisa Shams, Frederic Nabki

Ecole de technologie supérieure ETS, Canada

A True Full-Duplex 10 for High-Density High-Speed Interconnects....49
Sandeep Goyal, Ganpat Anant Parulekar, Shalabh Gupta
Indian Institute of Technology Bombay, India

Diode-Coupled Noise-Scalable Multi-Core BiCMOS VCOs....53
Domenico Riccardi, Andrea Mazzanti
Universita degli Studi di Pavia, Italy

11/23/2020 11:30:00 AM
Advanced Technologies & Verification for Digital Circuits & Systems
Ricardo Reis, Universidade Federal do Rio Grande do Sul and Majid Ahmadi, University of Windsor

Mirror Full Adder Set Susceptibility on 7nm FinFET Technology....57

Rafael N. M. Oliveira{2}, Fabio G. R. G. da Silva{3}, Ricardo Reis{1}, Cristina Meinhardt{2}
{1}Federal University of Rio Grande do Sul, Brazil; {2}Universidade Federal de Santa Catarina, Brazil;
{3}Universidade Federal do Rio Grande do Sul, Brazil

Hybrid Memristor-CMOS Based Up-Down Counter Design....61
Khalid Alammari, Arash Ahmadi, Majid Ahmadi
University of Windsor, Canada

Implementation of Static NCL Threshold Gates Using Emerging CNTFET Technology....65
Ashiq Sakib{1}, Scott Smith{2}
{1}Florida Polytechnic University, United States; {2} Texas A&M University—Kingsville, United States

A Formal Verification Approach for Detecting Opcode Trojans....69
Nimish Mathure, Sudarshan Srinivasan, Kushal Ponugoti, Akansha Malik, Samuel Quanbeck
North Dakota State University, United States

37



Hardware Trojan Design and Detection in Asynchronous NCL Circuits....73
Kushal Ponugoti{1}, Sudarshan Srinivasan{1}, Scott Smith{2}
{1}North Dakota State University, United States; {2} Texas A&M University—Kingsville, United States

11/23/2020 11:30:00 AM
Nonlinear Circuits & Systems
Alon Ascoli, Technische Universitat Dresden and Elena Blokhina, UCD

Noisy Intermediate Scale Quantum Computers: on the Co-Simulation of Qubits and Control
Electronics....77

Elena Blokhina{3}, Federico Bizzarri{2}, Panagiotis Giounanlis{1}, Dirk Leipold{1}, Angelo
Brambilla{2}

{1})Equali.Labs, United States; {1}Equali.Labs, Ireland; {2}Politecnico di Milano, Italy; {3}University
College Dublin, Ireland

Solvable Chaos as a Tool for Evaluating Wideband Delay Cells in Matched Filters....81
Tamseel Mahmood Syed, Aubrey Beal, Laurie Joiner
University of Alabama in Huntsville, United States

Spline Nonlinear Adaptive Filter With Cross-Terms....85
Yuki Akutsu, Shuji Saitou, Yasunori Sugita
Nagaoka University of Technology, Japan

Coupled Inductors Analysis With Saturation and Thermal Effects....89
Kateryna Stoyka, Giulia Di Capua, Nicola Femia
Universita degli Studi di Salerno, Italy

11/23/2020 11:30:00 AM
Readout Circuits for Sensoring Applications
Marco Carminati, Politecnico di Milano and Roland Thewes, TU Berlin

A CMOS Readout Circuit for a Low Shunt Resistance IR Photo-Detector....93

Saman Fatima{1}, Emilie Avignon-Meseldzija{1}, Caroline Lelandais-Perrault{1}, Mohamed Ben
Chouikha{2}, Philippe Bénabés{1}

{1}CentraleSupélec, Laboratoire de Génie Electrique et Electronique de Paris, France; {2}Sorbonne
Université, CNRS, Laboratoire de Génie Electrique et Electronique de Paris, France

Pixel Circuit Design for an Accumulation Mode BDJ APS in a 0.18um CMOS Technology....97
Oussama Moudda Azzem{5}, Mohamed Ben Chouikha{3}, Caroline Lelandais-Perrault{2}, Anthony
Kolar{1}, Hakeim Talleb{4}, Geoffroy Klisnick{4}

{1}CentraleSupélec, France; {2}CentraleSupélec, Laboratoire de Génie Electrique et Electronique de
Paris, France; {3}Sorbonne Université, CNRS, Laboratoire de Génie Electrique et Electronique de
Paris, France; {4}Sorbonne university, France; {5}Sorbonne Un

A Highly Linear CMOS APS Circuit for Column-Parallel Readout With Improved Gain and
Process Tolerance....101

Anand P, Arvind G N, Balan Bhuvan

National Institute of Technology Calicut, India



A Coin-Sized Detector for Room-Temperature X-Ray Photons and Electron Spectroscopy....105
Matteo Gugiatti{2}, Marco Carminati{2}, Giacomo Borghi{1}, Francesco Ficorella{1}, Carlo Fiorini{2}
{1}Fondazione Bruno Kessler, Italy; {2}Politecnico di Milano, Italy

11/23/2020 11:30:00 AM
Reliable IoT systems
Victor Grimblatt, Synopsys and Fanny Spagnolo, University of Calabria

Analyzing the Impact of the Operating System on the Reliability of a RISC-V FPGA
Implementation....109

Imran Wali{2}, Alfonso Sanchez-Macian{3}, Alexis Ramos{1}, Juan Antonio Maestro{3}

{1}Deimos Space S.L.U., Spain; {2}Infineon Technologies AG, Germany; {3}Universidad Antonio de
Nebrija, Spain

Characterization of Single Event Transient Effects in Standard Delay Cells....113
Marko Andjelkovic, Oliver Schrape, Anselm Breitenreiter, Milos Krstic, Rolf Kraemer
Innovations for High Performance Microelectronics, Germany

DeepHLS: A Complete Toolchain for Automatic Synthesis of Deep Neural Networks to FPGA....117
Mohammad Riazati, Masoud Daneshtalab, Mikael Sjodin, Bjorn Lisper
Maélardalen University, Sweden

Reliability Monitoring in a Smart NoC Component....121

Biswaijit Bhowmik{3}, Jatindra Kumar Deka{2}, Santosh Biswas{1}

{1}Indian Institute of Technology Bhilai, India; {2}Indian Institute of Technology Guwahati, India;
{3}National Institute of Technology Karnataka, India

Standard Cell Based Memory Compiler for Near/Sub-Threshold Operation....125
Jinbo Zhou{2}, Kamlesh Singh{1}, Jos Huisken{1}
{1})Eindhoven University of Technology, Netherlands; {2}Innatera Nanosystems BV, Netherlands

11/23/2020 3:00:00 PM
I0T & Biomedical Electronics: Bio-inspired & Bio-engineering Circuits & Systems
Kylie de Jager, University College London and Kianoush Nazarpour, Newcastle University

An Efficient NLMS-Based VLSI Architecture for Robust FECG Extraction and FHR Processing....129
Patricia Ucker Leleu Da Costa{1}, Guilherme Paim{2}, Leandro M. G. Rocha{2}, Eduardo A. C. da
Costa{1}, Sérgio Almeida{1}, Sergio Bampi{3}

{1}Catholic University of Pelotas, Brazil; {2}Federal University of Rio Grande do Sul, Brazil; {3}Federal
University of Rio Grande do Sul / Catholic University of Pelotas, Brazil

Determination of Circuit Topology and Element Values From Desired Characteristics by Machine
Learning....133

Akihiro Saito, Nobukazu Takai, Satoshi Konno

Gunma University, Japan

An Affordable Implantable VNS for Use in Animal Research....137
Angel Canal-Alonso, Roberto Casado-Vara, Juan Manuel Corchado
University of Salamanca, Spain



An Efficient RF-DC Rectifier Design for RF Energy Harvesting Systems....141
Hao You, Mengyao Yuan, Rupam Das, Hadi Heidari, Rami Ghannam
University of Glasgow, United Kingdom

Newcastle Visual Prosthesis Implantable Control Unit....145
Yu Liu{2}, Nabeel Fattah{1}, Patrick Degenaar{2}
{1}Hawler Medical University, Iraq; {2}Newcastle University, United Kingdom

CMOS Unity-Gain Voltage Amplifier for Low-Voltage Applications....149
Hiroki Sato, Shigetaka Takagi
Tokyo Institute of Technology, Japan

SPICE Modeling and Characterization of Filament Formation Perovskite Memristors....153
Ivan Shmarov{1}, Pablo Docampo{2}, Thomas Billam{1}, Rishad Shafik{1}
{1}Newcastle University, United Kingdom; {2}University of Glasgow, United Kingdom

Introducing a New Benchmarked Dataset for Mechanical Stop Detection of Stepper Motors....157
Maxime Goubeaud{1}, Tim Grunert{2}, Jan Lutzenkirchen{1}, Philipp JouBen{1}, Farzin Ghorban{1}, Anton
Kummert{1}

{1}Universitat Wuppertal, Germany; {2}Vaillant GmbH, Germany

Improving the EMI Robustness of Feedback-Based Time-Encoding Readout Architectures for
Resistive Sensor Interfaces....161

Elisa Sacco{1}, Johan Vergauwen{2}, Georges Gielen{1}

{1}KU Leuven, Belgium; {2}Melexis, Belgium

Single Target Recognition Using a Low-Cost FMCW Radar Based on Spectrum Analysis....165
Ali Rizik{3}, Emanuele Tavanti{3}, Roberto Vio{1}, Alessandro Delucchi{1}, Hussein Chible{2}, Andrea
Randazzo{3}, Daniele Caviglia{3}

{1}Darts Engineering Srl, Italy; {2}Lebanese University, Lebanon; {3}Universita di Genova, Italy

Prognostics and Health Management Data Handling by Critical Tasks on Multi-Core Platforms....169
Iraklis Anagnostopoulos{2}, Dimitri Kagaris{3}, Jeff Schmidt{1}

{1}Collins Aerospace, United States; {2}Southern lllinois University, United States; {3}Southern lllinois
University Carbondale, United States

Arduino-Based Embedded System for Myoelectric Hand Prostheses....173
Hancong Wu, Matthew Dyson, Kianoush Nazarpour
Newcastle University, United Kingdom

A Low-Cost Raspberry Pl-Based Vision System for Upper-Limb Prosthetics....177
Rinku Roy{1}, Kianoush Nazarpour{2}
{1}Indian Institute of Technology Kharagpur, India; {2}University of Edinburgh, United Kingdom

Assessment of a Grism-Based Spectrometer Design for Neurotransmitter Detection....181
Gabriel Lachance{2}, Loic Bouffard{2}, Elodie Boisselier{2}, Amine Miled{2}, Mounir Boukadoum{1}
{1}Université du Québec A Montréal, Canada; {2}Université Laval, Canada



Eyelid Gesture Control Using Wearable Tunnelling Magnetoresistance Sensors....185
Asfand Tanwear{2}, Elvira Paz{1}, Tim Bohnert{1}, Ricardo Ferreira{1}, Hadi Heidari{2}
{1}International Iberian Nanotechnology Laboratory, Portugal; {2}University of Glasgow, United Kingdom

High-Precision Biomagnetic Measurement System Based on Tunnel Magneto-Resistive Effect....189
Siming Zuo{2}, Kianoush Nazarpour{1}, Hadi Heidari{2}
{1}University of Edinburgh, United Kingdom; {2}University of Glasgow, United Kingdom

High Input Impedance Capacitively-Coupled Neural Amplifier and its Boosting Principle....193
Erwin H. T. Shad{2}, Kebria Naderi{1}, Marta Molinas{2}
{1}Gauilan University, Iran; {2}Norwegian University of Science and Technology, Norway

11/23/2020 4:45:00 PM
Amplifiers
Srinjoy Mitra, University of Edinburgh and Mohamad Sawan, West Lake University

An Ultra-Low Noise Variable Gain Amplifier With Accurate dB-Linear Characteristic....197
Bingtian Chen, Yufeng Zhang, Jianxiong Xi, Lenian He
Zhejiang University, China

Unitary vs. Resistive Feedback in CMOS Two-Stage Indirect Current Feedback
Instrumentation Amplifiers....201

Israel Corbacho, Juan M. Carrillo, José L. Ausin, Miguel A. Dominguez, J. Francisco Duque-Carrillo
University of Extremadura, Spain

Compact CMOS Class-AB Output Stage With Robust Behavior Against PVT Variations....205
Oscar Pereira-Rial{2}, Paula Lépez{2}, Raquel Pérez-Aloe{1}, Juan M. Carrillo{1}, J. Francisco
Duque-Carrillo{1}

{1}University of Extremadura, Spain; {2}University of Santiago de Compostela, Spain

Analysis of Opamp Non-ldealities in Quadrature Bandpass Sigma-Delta Modulators....209
Alexander Meyer, Ralf Wunderlich, Stefan Heinen
RWTH Aachen University, Germany

A Ramp-Up Technique for Chopper-Stabilized DC-Coupled Fully Differential PGAs Suitable for
Current Measurements With High Dynamic Range....213

Dominik Veit, Jurgen Oehm

Ruhr-Universitat Bochum, Germany

11/23/2020 4:45:00 PM
Circuits & Systems for Self-organizing Map
Slavisa Jovanovic, Université de Lorraine and Hassan Rabah, Université de Lorraine

Novelty Detection in Images Using Vector Quantization With Topological Learning....217
Yann Bernard{2}, Nicolas Hueber{1}, Bernard Girau{3}

{1}French-German Research Institute of Saint-Louis, France; {2}LORIA Laboratoire Lorrain de
Recherche en Informatique et ses Applications, France; {3}Université de Lorraine / LORIA, France



Dynamic Structural and Computational Resource Allocation for Self-Organizing Architectures...

Pierre-Emmanuel Novac{1}, Andres Upegui{2}, Diego Barrientos{3}, Claudio Sousa{2}, Laurent
Rodriguez{1}, Benoit Miramond{1}

{1}Université Cote d’Azur, CNRS, LEAT, France; {2}University of Applied Sciences of Western
Switzerland / HEPIA - HES-SO, Switzerland; {3}University of Applied Sciences of Western
Switzerland / HEPIA - HES-SO, InlT, Switzerland

Scalable, Dynamic and Growing Hardware Self-Organizing Architecture for Real-Time Vector
Quantization....225

Slavi$a Jovanovi¢{1}, Hassan Rabah{1}, Serge Weber{1}, Khaled Ben Khalifa{2}, Mohamed Hédi
Bedoui{2}

{1}Université de Lorraine, CNRS, IJL, France; {2}University of Monastir, LR12ES06 Technology and
Medical Imaging Laboratory, Tunisia

Nested Pipeline Hardware Self-Organizing Map for High Dimensional Vectors....229
Hiroomi Hikawa
Kansai University, Japan

SCALPsim, a Tool for Modeling Asynchronous Self-Organizing 3-D NoC Architectures....233
Diego Barrientos{3}, Claudio Sousa{2}, Andres Upegui{2}, Bernard Girau{1}
{1}Université de Lorraine / LORIA, France; {2}University of Applied Sciences of Western Switzerland /

.221

HEPIA - HES-SO, Switzerland; {3}University of Applied Sciences of Western Switzerland / HEPIA -HES-

SO, InIT, Switzerland

11/23/2020 4:45:00 PM
Power Management Circuit Techniques
Giulia Di Capua, University of Salerno and Dimitri Galayko, Sorbonne Université

Synchronous Conditioning Circuits for Piezo- and Triboelectric Harvesters in CMOS
Technologies....237

Elie Lefeuvre{2}, Dimitri Galayko{1}

{1}Sorbonne Université, LIP6 CNRS UMR 7606 / C2N CNRS UMR 9001, France; {2}Université Paris-
Saclay / CNRS / Centre for Nanoscience and Nanotechnology, France

A Fast Transient Response and High PSR Low Drop-Out Voltage Regulator....241

Yang Li{3}, Hua Fan{3}, Quanyuan Feng{2}, Qiang Hu{1}, Lang Hu{1}, Hao Chen{1}, Hadi Heidari{4}
{1}Jihua Laboratory, China; {2}Southwest Jiaotong University, China; {3}University of Electronic
Science and Technology of China, China; {4}University of Glasgow, United Kingdom

Design of a Flexible Bandgap Based High Voltage UVLO With Pre-Regulator....245
Jan Grobe, Michael Hanhart, Fabian Maul, Léon Weihs, Leo Rolff, Ralf Wunderlich, Stefan Heinen
RWTH Aachen University, Germany

Multiple Power System for Type-C USB Power Delivery....249
Siamak Delshadpour, Madan Vemula
NXP Semiconductors, United States

High PSR Output-Capacitor-Less LDO With Double Buffers Technique....253
Ruguo Li{1}, Xin Zhang{2}, Yanhan Zeng{1}, Yihan Lin{1}, Jingci Yang{1}, Hong-Zhou Tan{2}
{1}Guangzhou University, China; {2}Sun Yat-sen University, China



11/23/2020 4:45:00 PM
Smart Imaging & Video Applications
Nazila Fough, Robert Gordon University and Luciano Agostini, Universidade Federal de Pelotas

Integrating Deep Learning With Active Contour Models in Remote Sensing Image
Segmentation....257

Marwa Chendeb El Rai{2}, Nour Aburaed{2}, Mina Al-Saad{2}, Hussain Al-Ahmad{2}, Saeed Al-
Mansoori{1}, Stephen Marshall{3}

{1}Mohammed bin Rashid Space Centre, U.A.E.; {2}University of Dubai, U.A.E.; {3}University of
Strathclyde, United Kingdom

Exploring Efficient Adder Compressors for Power-Efficient Sum of Squared Differences
Design....261

Morgana Macedo A. da Rosa{1}, Guilherme Paim{2}, Leandro M. G. Rocha{2}, Eduardo A. C. da
Costa{1}, Sergio Bampi{3}

{1}Catholic University of Pelotas, Brazil; {2}Federal University of Rio Grande do Sul, Brazil; {3}Federal
University of Rio Grande do Sul / Catholic University of Pelotas, Brazil

Approximate Sorting Check Node Processing in Non-Binary LDPC Decoders....265
Dimitris Chytas, Vassilis Paliouras
University of Patras, Greece

A Low-Complexity Wavelet-Based Visual Saliency Model to Predict Fixations....269
Manjula Narayanaswamy, Yafan Zhao, Wai Keung Fung, Nazila Fough
Robert Gordon University, United Kingdom

Exploring NLMS and IPNLMS Adaptive Filtering VLSI Hardware Architectures for Robust EEG
Signal Artifacts Elimination....273

Andrei La Rosa{5}, Patricia Ucker{4}, Guilherme Paim{2}, Eduardo A. C. da Costa{1}, Sérgio
Almeida{1}, Sergio Bampi{3}

{1}Catholic University of Pelotas, Brazil; {2}Federal University of Rio Grande do Sul, Brazil; {3}Federal
University of Rio Grande do Sul / Catholic University of Pelotas, Brazil; {4}Universidade Catdlica de
Pelotas, Brazil; {5}Universidade Federal de Pel



Tuesday, November 24t

11/24/2020 9:00:00 AM
Advanced Image & Video Processing Architectures
Vassilis Paliouras, University of Patras and Dimitri Galayko, Sorbonne Université

An Overview of Dedicated Hardware Designs for State-of-the-Art AV1 and H.266/VVC Video
Codecs....277

Mario Saldanha{1}, Marcel Corréa{2}, Guilherme Corréa{1}, Daniel Palomino{1}, Marcelo Porto{1},
Bruno Zatt{1}, Luciano Agostini{1}

{1}Federal University of Pelotas, Brazil; {2}Sul-Rio-Grandense Federal Institute, Brazil

A Redirected Learning Architecture for Non-Linear Digital Pre-Distortion....281
Aaron Ramsey, Andrew Bolstad
lowa State University, United States

An UHD 4K@60fps Deblocking Filter Hardware Targeting the AV1 Decoder....285
Eduardo Zummach{1}, Roberta Palau{1}, Jones Goebel{1}, Felipe Sampaio{2}, Guilherme
Correa{1}, Luciano Agostini{1}, Marcelo Porto{1}

{1}Federal University of Pelotas, Brazil; {2}Instituto Federal do Rio Grande do Sul, Brazil

Fast Intra Mode Decision for 3D-HEVC Depth Map Coding Using Decision Trees....289
Christopher Moura{1}, Mario Saldanha{1}, Gustavo Sanchez{2}, César Marcon{3}, Marcelo
Porto{1}, Luciano Agostini{1}

{1}Federal University of Pelotas, Brazil; {2}IF Farroupilha, Brazil; {3}Pontificial Catholic
University of Rio Grande do Sul, Brazil

A Tile-Based Fused-Layer CNN Accelerator for FPGAs....293
Fabrizio Indirli, Ahmet Erdem, Cristina Silvano
Politecnico di Milano, Italy

11/24/2020 9:00:00 AM

Analog Circuits

Marie-Minerve Louérat, Sorbonne Université and Juan Manuel Carrillo Calleja, University of
Extremadura

Tunable Fractional-Order Capacitance Multiplier Using Current Gain Adjustment....297
Roman Sotner, Jan Jerabek, Lukas Langhammer
Brno University of Technology, Czech Rep.

Improvements on the Design of the Low Saturation Onset Transistor....301
Eliana Dos Santos, Fabian de Andrade, Maicon Pereira, Ana Isabela Cunha
Universidade Federal da Bahia, Brazil

Current—-Mode Fractional-Order Electronically Controllable Integrator Design....305
Lukas Langhammer{1}, Roman Sotner{1}, Jan Dvorak{1}, Ondrej Sladok{1},

Jan Jerabek{1}, Panagiotis Bertsias{2}

{1}Brno University of Technology, Czech Rep.; {2}University of Patras, Greece



A Sub-Threshold Low-Power Integrated Bandpass Filter for Highly-Integrated Spectrum
Analyzers....309

Gavin Long{1}, Nance Ericson{1}, Charles Britton Jr.{1}, Benjamin Roehrs{3}, Ethan Farquhar{2},
Shane Frank{1}, Alec Yen{3}, Benjamin Blalock{3}

{1}Oak Ridge National Laboratory, United States; {2}Pacific Northwest National Laboratory, United
States; {3}University of Tennessee, United States

Methods for the Charge Pump Power Efficiency Improvement in Triple Well Technologies....313
Nenad Lili¢{1}, Robert Kappel{1}, Georg Roehrer{1}, Horst Zimmermann{2}
{1}ams AG, Austria; {2}Vienna University of Technology, Austria

11/24/2020 9:00:00 AM
Machine Learning & Al in loT devices
Sergio Callegari, Bologna University and Damien Querlioz, Université Paris Saclay

Energy-Efficient Adaptive Machine Learning on loT End-Nodes With Class-Dependent
Confidence....317

Francesco Daghero{1}, Alessio Burrello{2}, Daniele Jahier Pagliari{1}, Luca Benini{2}, Enrico
Macii{1}, Massimo Poncino{1}

{1}Politecnico di Torino, Italy; {2}Universita di Bologna, Italy

Defect-Resilient Memristor Crossbar of Hierarchical Temporal Memory (HTM) Spatial Pooling for
Near-loT-Sensor Cognitive Computing....321

Tien Van Nguyen, Ngoc-Thanh Le, Jiyong An, Kyeong-Sik Min

Kookmin University, Korea; Kookmin University, Vietnam

An Approximate Binary Classifier for Data Integrity Assessment in loT Sensors....325
Arlene John{2}, Salim Ullah{1}, Akash Kumar{1}, Barry Cardiff{2}, Deepu John{2}
{1}Technische Universitdt Dresden, Germany; {2}University College Dublin, Ireland

Soft Error Reliability Assessment of Neural Networks on Resource-Constrained loT Devices....329
Geancarlo Abich{1}, Jonas Gava{1}, Ricardo Reis{1}, Luciano Ost{2}
{1}Federal University of Rio Grande do Sul, Brazil; {2}Loughborough University, United Kingdom

System-Level Modeling and Safety Analysis of Vehicular Coordinated Emergency Braking Under
Degraded Wireless Connectivity Using Priced Timed Automata....333

Abdel-Latif Alshalalfah, Otmane Ait Mohamed

Concordia University, Canada

11/24/2020 10:45:00 AM
Bio-Integrated Implantable Neurotechnologies
Rupam Das, University of Glasgow and Vahid Nabaei, University of Glasgow

Wirelessly Powered and Modular Flexible Implantable Device....337
Gabriel Galeote-Checa, Vahid Nabaei, Rupam Das, Hadi Heidari
University of Glasgow, United Kingdom

Encapsulated Magnetoelectric Composites for Wirelessly Powered Brain Implantable Devices....341
Eve McGlynn, Rupam Das, Hadi Heidari
University of Glasgow, United Kingdom



W:Ti Intraneural Flexible Electrode for Acute Peripheral Nerve Stimulation Studies....345
Carolina Silveira, Emma Brunton, Enrique Escobedo-Cousin, Gaurav Gupta, Roger Whittaker,
Anthony O'Neill, Kianoush Nazarpour
Newcastle University, United Kingdom

Auxiliary Pulse-Extender and Current-Attenuator Circuits for Flexible Interaction With
Memristive Crossbars in SNNs....349

Javad Ahmadi-Farsani, Bernabe Linares-Barranco, Teresa Serrano-Gotarredona

Instituto de Microelectronica de Sevilla-CNM. CSIC-Universidad de Sevilla, Spain

Fully Balanced LED Driving Circuit for Optogenetics Stimulation....353
Rana Hesham{2}, Ola Ibrahim Ahmed{2}, Lalit Miyan{1}, Ahmed Soltan{2}, Patrick Degenaar{1}
{1}Newcastle University, United Kingdom, {2}Nile University, Egypt

11/24/2020 10:45:00 AM
Data Converters
Marie-Minerve Louérat, Sorbonne Université and Sebastian Linnhoff, TU Berlin

A 12 Bit 8 GS/s Time-Interleaved SAR ADC in 28 nm CMOS....357
Sebastian Linnhoff{2}, Frowin Buballa{2}, Michael Reinhold{1}, Friedel Gerfers{2}
{1}eesy-ic GmbH, Germany; {2} Technische Universitét Berlin, Germany

Analysis of Operational Amplifier Requirements for Extended-Range Second-Order
Incremental ADCs....361

Abhijeet Taralkar{2}, Francesco Conzatti{1}, Piero Malcovati{2}, Andrea Baschirotto{3}

{1}Infineon Technologies Austria AG, Austria; {2}Universita degli Studi di Pavia, Italy; {3}Universita
degli Studi Milano-Bicocca, Italy

An Untrimmed 14-Bit Non-Binary SAR-ADC Using 0.37 fF-Capacitors in 180 nm for 1.1 yW at 4
kS/s....365

Stefan Schmickl, Thomas Faseth, Harald Pretl

Johannes Kepler University Linz, Austria

A 64 GBaud 6-Bit Current Steering DAC With a Binary Tree Current Summing Network....369
Paul Hollmann{1}, Marcel Runge{2}, Friedel Gerfers{2}
{1}IC4X GmbH, Germany; {2} Technische Universitét Berlin, Germany

A Wideband 6th Order Programmable Bandpass DEM Implementation for a Nyquist DAC....373
Shantanu Mehta{2}, Vincent O'Brien{1}, Brendan Mullane{2}, Christophe Erdmann{3}, Roberto
Pelliconi{3}, Brendan Farley{3}

{1}Institute of Technology Carlow, Ireland; {2}University of Limerick, Ireland; {3}Xilinx, Ireland

11/24/2020 10:45:00 AM
Low Power & Energy Aware loT Systems
Ronald Tetzlaff, Technical University of Dresden and Domenico Balsamo, Newcastle University

A Novel Low Power and Low Cost IoT Wireless Sensor Node for Air Quality Monitoring....377
Matthew Meli, Edward Gatt, Owen Casha, lvan Grech, Joseph Micallef
University of Malta, Malta



An Ultrasound Body Area Network for Arm Gesture Recognition....381
Eugen Pfann, Mario Huemer
Johannes Kepler University Linz, Austria

Adaptive Power Management Unit for a Wireless Transceiver With an Integrated Wake-Up
Receiver....385

Johannes Bastl, Markus Scholl, Ralf Wunderlich, Stefan Heinen

RWTH Aachen University, Germany

MICRO-GAGE: A Low-Power Compact GAGE Hash Function Processor for loT Applications....389
Mohamed El-Hadedy{1}, Martin Margala{5}, Serigu Mosanu{6}, Danilo Gligoroski{3}, Jinjun Xiong{2},
Wen-Mei Hwu{4}

{1}California Polytechnic University, United States; {2}IBM, United States; {3}NTNU, Norway;
{4}University of lllinois at Urbana—Champaign, United States; {5}University of Massachusetts Lowell,
United States; {6}University of Virginia, United States

Transmitter Input Current Modeling in Electric Vehicles Dynamic Charging IPT Systems....393
Kateryna Stoyka, Luca De Guglielmo, Giulia Di Capua, Nicola Femia
Universita degli Studi di Salerno, Italy

11/24/2020 10:45:00 AM
RF Circuits for 5G
Domenico Zito, Aarhus University and Domenico Riccardi, University of Pavia

Gs/s Analog-to-Digital Converters in Sub-16nm Process Technologies....397
Doug Garrity
NXP and Arizona State University, United States

32-GS/s SiGe Track-and-Hold Amplifier With 58-GHz Bandwidth and -64-dBc to -29-dBc HD3....398
Philipp Thomas, Markus Grézing, Manfred Berroth
Universitat Stuttgart, Germany

A 16 Gbps 10:1 Serializer With Active Inductor Based CTLE for High Frequency Boosting....402
Utkarsh Upadhyaya, Souradip Sen, Sandeep Goyal, Shalabh Gupta
Indian Institute of Technology Bombay, India

N-Path Frequency Down-Converter Modeling and Experimental Operating Principle
Validation....406

Pierre Labrunée{1}, Olivier Bernal{1}, Timothée Marchal{1}, Gaétan Prigent{1}, Jacques Sombrin{2}
{1}LAAS-CNRS, France, {2} Telecommunications for Space and Aeronautics Laboratory, France

A 50 Mbps/Pin 12-Input/Output 40 nsec Latency Wireless Connector Using a Transmission Line
Coupler With Compact SERDES IC in 180 nm CMOS....410

Kohei Ando{3}, Kota Shiba{2}, Kazuhisa Akatsuka{1}, Chaoran Cheng{1}, Tomoya Arakawa{1},
Mototsugu Hamada{2}, Tadahiro Kuroda{2}

{1}Keio University, Japan; {2}University of Tokyo, Japan; {3}University of Tokyo / Keio University, Japan



11/24/2020 12:30:00 PM
Circuit Modeling & Design Techniques
Ricardo Reis, Universidade Federal do Rio Grande do Sul and Victor Grimblatt, Synopsys

Compact CAD Modeling for Avalanche Noise Diodes With Intrinsic Noise Source Generator....414
Guendalina Simoncini, Federico Alimenti
Universita degli Studi di Perugia, Italy

A Fast and Accurate True Event-Driven Phase Locked Loop Model....418

Christoph Beyerstedt, Jonas Meier, Fabian Speicher, Markus Scholl, Daniel Blase, Ralf Wunderlich,
Stefan Heinen

RWTH Aachen University, Germany

Hierarchical Analog Power-Down Synthesis....422
Maximilian Neuner, Helmut Graeb
Technische Universitat Miinchen, Germany

Numerical Analysis of Coupled Oscillators in Circuit Simulation Environment....426
Mark Gourary, Sergey Rusakov
Institute for Design Problems in Microelectronics of Russian Academy of Sciences, Russia

OTA Performance Space Modeling for System-Level Optimization of SC-Circuits....430
David Schreiber, Jirgen Kampe
University of Applied Sciences Jena, Germany

11/24/2020 12:30:00 PM
Circuits for Synchronisation & Phase Synthesis
Srinjoy Mitra, University of Edinburgh and Emilie Avignon, CentraleSupélec

A 10 Bit Phase-Interpolator-Based Digital-to-Phase Converter for Accurate Time
Synchronization in Ethernet Applications....434

Simon Buhr, Christian Hoyer, Martin Kreif3ig, Frank Ellinger

Technische Universitét Dresden, Germany

A 0.8V Input Charge Pump Circuit With PVT Aware Body Bias Clock Drivers for Powering
Non-Volatile Memories....438

Rohan Sinha, Rajat Kulshrestha, Vinay N D

Texas Instruments, India

A Low Jitter Double-Tailed Strong-Arm Latch Based Digital-to-Time Converter (DTC)....442
Zeeshan Ali, Harshit Makwana, Shalabh Gupta
Indian Institute of Technology Bombay, India

A 58 nW * 35 ppm/°C Oscillator for loT Battery-Less Sensor Applications....446
Milad Salehi, Mohamed Ali, Yvon Savaria, Mohamad Sawan
Polytechnique Montréal, Canada



Divide-by-5 Injection-Locked Frequency Divider Using Assisted Low-Modulus Injection
Technique....450

Wen-Cheng Lai, Sheng-Lyang Jang, Chih-Ting Hung, Li-Shin Chang

National Taiwan University of Science and Technology, Taiwan

11/24/2020 12:30:00 PM
Neural Interfaces & Wearable Devices
Roland Thewes, TU Berlin and Elizabeth Rendon Moralez, University of Sussex

Closed-Loop Neural Interfaces With Embedded Machine Learning....454
Bingzhao Zhu{1}, Uisub Shin{1}, Mahsa Shoaran{2}
{1}Cornell University, United States; {2}Ecole Polytechnique Fédérale de Lausanne, Switzerland

Embedded Feedback System for Upper Limb Prosthetics....458
Yahya Abbass, Moustafa Saleh, Ali Ibrahim, Maurizio Valle
Universita di Genova, Italy

A 1024-Channel GFET 10-Bit 5-kHz 36-uW Read-Out Integrated Circuit for Brain hEC0G....462
Jose Cisneros-Fernandez{1}, Anton Guimera-Brunet{1}, Ramon Garcia-Cortadella{2}, Nathan
Schafer{2}, Jose A. Garrido{2}, Lluis Terés{1}, Francisco Serra-Graells{1}

{1}Instituto de Microelectrénica de Sevilla-CNM. CSIC-Universidad de Sevilla, Spain; {2}Nanoscience
and Nanotechnology Research Institute CSIC/BIST, Spain

Evaluation of Screen-Printing Techniques for Embedding ECG Sensors in Medical Devices..466
Henry Dore{3}, Rodrigo Aviles-Espinosa{3}, Zhenhua Luo{1}, Oana Anton{2}, Heike Rabe{2},
Elizabeth Rendon-Morales{3}

{1}Cranfield University, United Kingdom; {2}Royal Alexandra Children's Hospital Brighton, United
Kingdom; {3}University of Sussex, United Kingdom

11/24/2020 12:30:00 PM
RF Circuits Il
Francois Rivet, Université de Bordeaux and Siamak Delshadpour, NXP

150 GHz Differential Amplifiers With Lumped-Elements Matching Networks in 55 nm SiGe
BiCMOS....470

Ibrahim Petricli, Hadi Lotfi, Andrea Mazzanti

Universita degli Studi di Pavia, Italy

Ka-Band Integrated Transmitter for SATCOM....474

Nikos Naskas, Nikos Alexiou, Spyros Gkardiakos, Aris Agathokleous, Nikos Tsoutsos, Kostas
Kontaxis, George Ntounas

AKRONIC P.C., Greece

A 30-GHz Switched-Capacitor Power Amplifier for 5G SoCs....478

Ali Raza Saleem{1}, Kari Stadius{1}, Marko Kosunen{1}, Lauri Anttila{2}, Mikko Valkama{2}, Jussi
Ryynanen{1}

{1}Aalto University, Finland; {2} Tampere University, Finland



A 250-ps Integrated Ultra-Wideband Timed Array Beamforming Receiver in 0.18 ym CMOS...482
Seyed Rasoul Aghazadeh{1}, Herminio Martinez{1}, Xavier Aragones{1}, Alireza Saberkari{2}
{1}Universitat Politecnica de Catalunya, Spain; {2}University of Guilan, Iran

Pulse Design Method for Complexity Reduction of IEEE IR-UWB Pulse Synthesizers....486
Felipe Artemio-Schoulten{3}, Remy Vauche{1}, Sylvain Bourdel{3}, Eloi Muhr{1}, Jean Gaubert{1},
Nicolas Dehaese{1}, Frederic Hameau{2}, Hervé Barthélémy{4}

{1}Aix-Marseille University, France; {2)CEA-Leti, France; {3}RFIC Lab, France; {4} Toulon University,
France

11/24/2020 3:00:00 PM
Digital Circuit, Embedded Sysems, & Signal processing
Ettore Napoli, Napoli University of Naples Federico Il and Dimitri Galayko, Sorbonne Université

High Level Fault Injection Method for Evaluating Critical System Parameter Ranges....490
Julie Roux{2}, Vincent Beroulle{2}, Katell Morin-Allory{2}, Regis Leveugle{2}, Lilian Bossuet{4},
Frédéric Cézilly{3}, Frédéric Berthoz{3}, Gilles Genévrier{3}, Francois Cerisier{1}

{1}JAEDVICES Consulting, France; {2}Grenoble Alpes University, France; {3} Thales Group, France;
{4}Université de Lyon, Laboratoire Hubert Curien, France

Assessment of Machine Learning Algorithms for Near-Sensor Computing Under Radiation
Soft Errors....494

Matheus Garay Trindade{4}, Rafael Garibotti{3}, Luciano Ost{2}, Manon Letiche{1}, Jerbme
Beaucour{1}, Rodrigo Possamai Bastos{4}

{1}Institut Laue-Langevin, France; {2}Loughborough University, United Kingdom; {3}Pontifical
Catholic University of Rio Grande do Sul, Brazil; {4}Université Grenoble Alpes, France

Investigating Floating-Point Implementations in a Softcore GPU Under Radiation-Induced
Faults....498

Marcio M. Goncalves{2}, Fabio Benevenuti{2}, Hector Munoz{1}, Marcelo Brandalero{1}, Michael
Hubner{1}, Fernanda Kastensmidt{2}, Jose Rodrigo Azambuja{2}

{1}Brandenburgische Technische Universitédt, Germany; {2}Federal University of Rio Grande do Sul,
Brazil

Low Power Memristor-Based Shift Register Design....502
Abubaker Sasi, Majid Ahmadi, Arash Ahmadi
University of Windsor, Canada

Random Number Generator Based on Metastabilities of Ring Oscillators and Irregular
Sampling....506

Halil Ibrahim Kaysici, Salih Erglin

Scientific and Technological Research Council of Turkey Tiibitak, Turkey

A 32-Bit Integer Division Algorithm Based on Priority Encoder....510
Firas Hassan, Ahmed Ammar, Hayden Drennen
Ohio Northern University, United States

An Efficient Register Renaming Technique With Delayed Allocation and Register
Packing....514

Xianhua Liu{2}, Qinghong Yang{2}, Miao Tao{2}, Qinshu Chen{1}, Xu Cheng{2}
{1}Guangdong Communications & Networks Institute, China; {2}Peking University, China



Fair Comparison of Hardware and Software LDPC Decoder Implementations for SDR Space
Links....518

Vincent Pignoly{2}, Bertrand Le Gal{2}, Christophe Jego{2}, Benjamin Gadat{1}, Lyonel Barthe{1}
{1}Airbus Defense and Space, France; {2)CNRS IMS Laboratory, France

4-Input NAND and NOR Gates Based on Two Ambipolar Schottky Barrier FinFETs....522
Talha Canan{2}, Savas Kaya{2}, Avinash Karanth{2}, Ahmed Louri{1}
{1}George Washington University, United States; {2}Ohio University, United States

Combining Arithmetic Approximation Techniques for Improved CNN Circuit Design....526
George Lentaris{2}, George Chatzitsompanis{1}, Vasileios Leon{1}, Kiamal Pekmestzi{1}, Dimitrios
Soudris{1}

{1}National Technical University of Athens / microlab, Greece, {2}University of West Attica / National
Technical University of Athens, Greece

Interconnect Aware Power Optimization of Low Swing Driver for Multi-Chip Interfaces....530
Muhammad Wagas Chaudhary{1}, Andy Heinig{1}, Bhaskar Choubey{2}
{1}Fraunhofer Institute for Integrated Circuits, Germany; {2}Universitit Siegen, Germany

Quad-Approx CNNs for Embedded Object Detection Systems....534
Xuecan Yang, Sumanta Chaudhuri, Lirida Naviner, Laurence Likforman
Télécom Paris, France

Memory Profiling of H.266 Versatile Video Coding Standard....538
Arthur Cerveira{1}, Luciano Agostini{1}, Bruno Zatt{1}, Felipe Sampaio{2}
{1}Federal University of Pelotas, Brazil; {2}Instituto Federal do Rio Grande do Sul, Brazil

Deep Convolutional Neural Network (DCNN) for Skin Cancer Classification....542
Nour Aburaed, Alavikunhu Panthakkan, Mina Al-Saad, Saad Ali Amin, Wathiq Mansoor
University of Dubai, U.A.E.

Indexed Color History Many-Core Engines for Display Stream Compression Decoders....546
Shifu Wu, Bevan Baas
University of California, Davis, United States

From Arithmetic to Logic Based Al: A Comparative Analysis of Neural Networks and Tsetlin
Machine....550

Jie Lei{1}, Adrian Wheeldon{1}, Rishad Shafik{1}, Alex Yakovlev{1}, Ole-Christoffer Granmo{2}
{1}Newcastle University, United Kingdom; {2}University of Agder, Norway

11/24/2020 5:00:00 PM
Circuits & Systems for Enhanced Switch-mode Power Supplies
Mo Huang, University of Macau and Guendalina Simoncini, University of Perugia

Saturation and Thermal Stability of Power Inductors....554
Nicola Femia, Giulia Di Capua, Kateryna Stoyka Universita
degli Studi di Salerno, Italy



Methodology for Characterization of Temperature and Power Losses of Inductors in DC/DC
SMPS ....558

Josip Baémaga{2}, Tvrtko Mandi¢{1}, Adrijan Bari¢{2}

{1}Innovation Centre Nikola Tesla, Croatia; {2}University of Zagreb, Croatia

Understanding and Quantifying iDS-vDS Overlap Losses in Switched-Inductor Power Supplies...562
Guillaume Guérin, Gabriel Rincon-Mora
Georgia Institute of Technology, United States

A Novel Hybrid Buck-Boost Converter Topology for Li-lon Batteries With Increased Efficiency....566
Arindam Mishra, Valentijn De Smedt
KU Leuven, Belgium

DC-DC Buck Converter With Constant Off-Time Peak Current Mode Control....570
Osvaldo Gasparri{2}, Roberto Di Lorenzo{2}, Albino Pidutti{1}, Paolo Del Croce{1}, Andrea
Baschirotto{2}

{1}Infineon Technologies Austria AG, Austria; {2}Universita degli Studi Milano-Bicocca, Italy

11/24/2020 17:00
Low-voltage Analogy Front-End
Hao San, Tokyo City University and Nicodimus Retdian, Shibaura Institute of Technology

Bio-Signal Amplifier Which Maximizes the Output Voltage Amplitude Using Bias Voltage
Control Circuit....574

Takahide Sato{1}, Keita Ogino{2}, Satomi Ogawa{1}, Takumi Omata{2}

{1}University of Yamanashi, Japan; {2}YITOA Micro Technology Corp., Japan

A 0.6V Programmable Frequency Divider and Digitally Controlled Oscillator for Use in a
Digital PLL in the Subthreshold Region....578

Roberto Andrino Robles, Tomochika Harada

Yamagata University, Japan

A Low-Power Multi-Frequency Chopper-Stabilized Readout With Time-Domain Delta-Sigma
Modulator Suitable for Neural Recording....582

Mikiyoshi Mikawa, Kenta Yagi, Kazuki Itakura, Leo Onuki, Nobuhiko Nakano

Keio University, Japan

Hum Noise Suppression Using an On-Chip N-Path Notch Filter....586
Nicodimus Retdian, Khilda Afifah
Shibaura Institute of Technology, Japan

An On-Chip Self-Powered Non-Volatile One-Time-Programmable Memory System in Standard
CMOS Technology....590

Jorge Canada, Yui Yoshida, Hiroki Miura, Nobuhiko Nakano

Keio University, Japan



11/24/2020 17:00
Neural Networks & Applications
Mahsa Shoaran, EPFL and Teresa Serrano-Gotarredona, Instituto de Microelectronica de Sevilla

Accelerating Spiking Neural Networks Using Memristive Crossbar Arrays....594
Thomas Bohnstingl, Angeliki Pantazi, Evangelos Eleftheriou
IBM Research — Zurich, Switzerland

Using Neural Networks for Optimum Band Selection in Cognitive-Radio Systems....598

Virginia Zuniga, Luis Camunas-Mesa, Bernabé Linares-Barranco, Teresa Serrano-Gotarredona, José
M. de la Rosa

Instituto de Microelectronica de Sevilla-CNM. CSIC-Universidad de Sevilla, Spain

Spiking Neural Network Based Low-Power Radioisotope Identification Using FPGA....602
Xiaoyu Huang{2}, Edward Jones{4}, Siru Zhang{3}, Shouyu Xie{2}, Steve Furber{4}, Yannis
Goulermas{3}, Edward Marsden{1}, lan Baistow{1}, Srinjoy Mitra{2}, Alister Hamilton{2}

{1})Kromek Group plc, United Kingdom; {2}University of Edinburgh, United Kingdom; {3}University of
Liverpool, United Kingdom; {4}University of Manchester, United Kingdom

FPGA Implementation of Simplified Spiking Neural Network....606
Shikhar Gupta, Arpan Vyas, Gaurav Trivedi
Indian Institute of Technology Guwahati, India

Towards Efficient and Adaptive Cyber Physical Spiking Neural Integrated Systems....610
Jordi Madrenas{4}, Mireya Zapata{3}, Daniel Fernandez{1}, Josep Maria Sanchez-Chiva{4}, Juan
Valle{4}, Diana Mata-Hernandez{4}, Josep Angel Oltra{4}, Jordi Cosp-Vilella{4}, Shigeo Sato{2}
{1}Barcelona Institute of Science and Technology / Institut de Fisica d'Altes Energies, Spain;

{2} Tohoku University, Japan; {3}Universidad Indoamerica, Ecuador; {4}Universitat Politecnica de
Catalunya, Spain



Wednesday, November 25t

11/25/2020 9:00
Analog, Mixed-signal & RF Circuits
Jose De La Rosa, Universidad de Sevilla and Marie-Minerve Louérat, Sorbonne Université

Triple Band Wireless Transceiver Demonstrating Reliable and Low Latency Communication....614
Markus Scholl, Christoph Beyerstedt, Ralf Wunderlich, Stefan Heinen
RWTH Aachen University, Germany

Simulating Phase Noise in Multi-Gigahertz High Precision All-Digital Phase-Locked Loops...618
Jonas Meier, Fabian Maul, Markus Scholl, Christoph Beyerstedt, Ralf Wunderlich, Stefan Heinen
RWTH Aachen University, Germany

Low Profile Metamaterial Band-Pass Filter Loaded With 4-Turn Complementary Spiral Resonator
for WPT Applications....622

Rasool Keshavarz, Negin Shariati

University of Technology Sydney, Australia

A Transmission-Line-Based Phase Shifter for High-Speed, Ultra-Low-Power N-PSK
Transmitters....626

Patrick Kurth, Kai Misselwitz, Urs Hecht, Friedel Gerfers

Technische Universitét Berlin, Germany

A Design of Cold Start Charge Pump for Flexible Thermoelectric Generator With High Output
Impedance....630

Kazuma Koketsu, Toru Tanzawa

Shizuoka University, Japan

A Low-Noise Low-Dropout Regulator Using a 28-nm Technology....634
Lantao Wang, Marc Fassbender, Markus Scholl, Jonas Meier, Ralf Wunderlich, Stefan Heinen RWTH
Aachen University, Germany

A 800MHz, 0.21pJ, 1.2V to 6V Level Shifter Using Thin Gate Oxide Devices in 65nm LSTP....638
Prakhar Shukla{1}, Prabhat Singh{1}, Tushar Maheshwari{1}, Anuj Grover{1}, Vikas Rana{2}
{1}Indraprastha Institute of Information Technology, Delhi, India; {2}STMicroelectronics, India

Energy-Efficient Design of Approximated Full Adders....642
Pedro Aquino Silva, Cristina Meinhardt
Universidade Federal de Santa Catarina, Brazil

Lowering the Output Resistance by Quadrature Phasing in Switched-Capacitor Power
Converters....646

Daljit Josh, Stefano Gregori

University of Guelph, Canada

Energy-Efficient Start-Up Dickson Charge Pump for Batteryless Biomedical Implant Devices...650
Kaung Oo Htet{2}, Hadi Heidari{2}, Farshad Moradi{1}, Rami Ghannam{2}
{1}Aarhus University, Denmark; {2}University of Glasgow, United Kingdom



A Steady State Model for the Continuous Conversion Ratio Charge Pump....654
Mark Lipski
No Affiliation, Canada

Advanced Transitive-Closure-Graph-Based Placement Representation for Analog Layout
Design....658

Lian He, Zhenxin Zhao, Yuanzhu Chen, Lihong Zhang

Memorial University of Newfoundland, Canada

An Automated Design Environment for CT Incremental Sigma-Delta ADCs....662
Johannes Wagner, Patrick Vogelmann, Maurits Ortmanns
Universitat Ulm, Germany

Linearity Boosting Technique Analysis for a Modified Current-Mode Bandgap Reference...666
Antonio Aprile{2}, Daniele Gardino{1}, Piero Malcovati{2}, Edoardo Bonizzoni{2}
{1}TDK InvenSense, ltaly; {2}Universita degli Studi di Pavia, Italy

A Model for Expanding a Class of Networks Preserving Original Network Properties Using the
Indefinite Impedance Matrix....670

Cristian Onete{1}, Maria-Cristina Onete{2}

{1}NXP Semiconductors, Netherlands; {2}University of Limoges / XLIM Research Institute, France

Multi-Tasking and Memcomputing With Memristor Cellular Nonlinear Networks....674
loannis Messaris{1}, Alon Ascoli{1}, Ahmet Samil Demirkol{1}, Ronald Tetzlaff{1}, Leon Chua{2}
{1}Technische Universitat Dresden, Germany; {2}University of California Berkeley, United States

An Improved Dynamic Compact Thermal Model for Non-Linear and Non-Homogeneous Heat
Diffusion Problems....678

Nicold Folloni{2}, Mattia Monetti{1}, Diego Carrera{1}, Beatrice Rossi{1}, Alberto Balzarotti{1},
Giancarlo Zinco{1}, Pasqualina Fragneto{1}

{1}STMicroelectronics, Italy; {2}Universita degli Studi Milano-Bicocca, Italy

A Flux-Controlled Memristor Model for Neuromorphic ReRAM Devices....682
Mohamad Moner Al Chawa{1}, Ronald Tetzlaff{1}, Rodrigo Picos{2}
{1}Technische Universitat Dresden, Germany; {2}Universitat de les llles Balears, Spain

Tiny Two-Stage 1-GHz Time-Difference Amplifier Without Input Time-Difference Limitation and
Extreme Points....686

Atsushi Mamba, Masahiro Sasaki

Shibaura Institute of Technology, Japan

Discrete Time Analysis of Phase Detector Timing Nonidealities in Type-l Sub-Sampling
PLL....690

Duygu Kostak, Yusuf Leblebici

Ecole Polytechnique Fédérale de Lausanne, Switzerland

Self-Amplifying Current-Mode Multiplier Design Using a Multi-Memristor Crossbar Cell
Structure....694

Shenggqi Yu, Rishad Shafik, Thanasin Bunnam, Kaiyun Chen, Alex Yakovlev

Newcastle University, United Kingdom



Structure of a LIFI Dedicated Binary Pixel Array....698
Yoann Seauve, Margaux Vigier, Thomas Pilloix, Luc Maret, Gilles Sicard
CEA-Leti, France

Limitation of SPADs Quantum Efficiency Due to the Dopants Concentration Gradient....702
Juan Manuel Lépez-Martinez, Ricardo Carmona-Galan, Angel Rodriguez-Vazquez Instituto de
Microelectrénica de Sevilla-CNM. CSIC-Universidad de Sevilla, Spain

11/25/2020 12:00
Young Professionals
Ali Ibrahim, Universita di Genova and Nazila Fough, Robert Gordon University

Low-Cost Production of 3D Printed Lab-On Chip (LOC) Device for Oil-in-Water Emulsion
Separation....706

Amr A. M. Elrouby{2}, Ahmed S. M. Ali{2}, Ahmed A. R. Abdel-Aty{2}, Abdelhamid M. Abu-Elnaga{2},
Ahmed S. G. Khalil{1}

{1}Fayoum University / Egypt-Japan University of Science and Technology, Egypt; {2}Fayoum
University / Environmental and Smart Technology Group, Egypt

Machine Learning-Based Local Sensitivity Analysis of Integrated Circuits to Process
Variations....710

Elena-Diana Sandru{3}, Emilian David{2}, Georg Pelz{1}

{1}Infineon Technologies AG, Germany; {2}Infineon Technologies Romania SCS, Romania;
{3}University Politehnica of Bucharest, Romania

A Hybrid Framework for Bearing Fault Diagnosis Using Physics-Guided Neural Networks....712
Lukas Krupp, Andreas Hennig, Christian Wiede, Anton Grabmaier
Fraunhofer Institute for Microelectronic Circuits and Systems, Germany

Hybrid Microenergy Harvesters for Smart Contact Lenses....714

Yuanjie Xia{2}, Hadi Heidari{2}, Hua Fan{1}, Rami Ghannam{2}

{1}University of Electronic Science and Technology of China, China; {2}University of Glasgow, United
Kingdom

CRP: Context-Directed Replacement Policy to Improve Cache Performance for Coarse-Grained
Reconfigurable Arrays....716

Chen Yang, Jia Hou, Yizhou Wang, Li Geng

Xi'an Jiaotong University, China

Widely Tunable CMOS-Based Biosensor With an Active-Inductor-Based VCO for Detecting
CTCs and Exosomes....718

Shunya Murakami, Takuya Tsujimura, Guowei Chen, Md. Zahidul Islam, Kiichi Niitsu

Nagoya University, Japan

Eye Tracking Simulation for a Magnetic-Based Contact Lens System....720
Katarzyna Lenard, Xiangpeng Liang, Asfand Tanwear, Hadi Heidari
University of Glasgow, United Kingdom



A 1D Convolutional Neural Network for Heartbeat Classification From Single Lead ECG....722
Xiaolin Li, Barry Cardiff, Deepu John
University College Dublin, Ireland

Design of 33 GHz 65-nm-CMOS Small-Formfactor Direct-Conversion Receiver for Non-Invasive
Continuous Glucose Monitoring....724

Takuya Tsujimura, Shunya Murakami, Guowei Chen, Kiichi Niitsu

Nagoya University, Japan

Simulation Study of Full Passive Magnetic Human Body Communication in 65-nm CMOS
Technology for Temperature Sensing Application....726

Sitong Ye, Atsuki Kobayashi, Guowei Chen, Kiichi Niitsu

Nagoya University, Japan

Design of Fully-Integrated Self-Powered FM Transmitter Using On-Chip Photodiodes in 65-nm
CMOS....728

Kosuke Uchiyama, Guowei Chen, Kiichi Niitsu

Nagoya University, Japan

Design Methodology of a Wireless pH Measuring Device for Orthopaedic Implants....730
Federico Fries, Sara Ghoreishizadeh
University College London, United Kingdom

11/25/2020 12:00
Young Professionals (Demonstrations)
Kianoush Nazarpour, Newcastle University and Ka-Meng Lei, University of Macau

Real-Time Myoelectric Control With an Arduino....732
Hancong Wu, Matthew Dyson, Kianoush Nazarpour
Newcastle University, United Kingdom

Live Demonstration: Prosthesis Control Using a Real-Time Retina Cell Network Simulator...734
Coen Arrow{4}, Jason Eshraghian{3}, Hancong Wu{2}, Seungbum Baek{1}, Herbert Ho-Ching lu{4},
Kianoush Nazarpour{2}

{1}Chungbuk National University, Korea,; {2}Newcastle University, United Kingdom; {3}University of
Michigan, United States; {4}University of Western Australia, Australia

Live Demonstration: Gaze Following System for Noninvasively Testing Electronic Contact
Lens....736

Xiangpeng Liang, Asfand Tanwear, Yuchi Liu, Mengyao Yuan, Aleksandra Vuckovic, Rami Ghannam,
Hadi Heidari

University of Glasgow, United Kingdom

ARDER: An Automatic EEG Artifacts Detection and Removal System....738
Chenbei Zhang, Yong Lian, Guoxing Wang
Shanghai Jiao Tong University, China



11/25/2020 15:00
Circuits & Systems for Measurement & Instrumentation
Sara Ghoreishizadeh, University College London and Hadi Heidari, University of Glasgow

Resonant Micro-Mirror Electrical Characterisation Towards Tunable Digital Drive
Circuit Design....740

Barnaby Portelli, Russell Farrugia, lvan Grech, Owen Casha, Joseph Micallef, Edward Gatt
University of Malta, Malta

A Test Setup for the Characterization of Lorentz-Force MEMS Magnetometers....744
Josep Maria Sanchez-Chiva{2}, Daniel Fernandez{1}, Jordi Madrenas{2}

{1}Barcelona Institute of Science and Technology / Institut de Fisica d'Altes Energies, Spain;
{2}Universitat Politécnica de Catalunya, Spain

Design and Implementation of Close-Loop Detection for Coupled Core Fluxgate Magnetic
Sensors....748

Jingjie Li{1}, Yanzhang Wang{1}, Jiaging Shi{1}, Hadi Heidari{2}

{1}ilin University, China; {2}University of Glasgow, United Kingdom

Magnetic Tunnel Junction-Based Analog-to-Digital Converter Using Spin Orbit Torque
Mechanism....752

Nilson Macie{2}, Elaine Marques{2}, Lirida Naviner{2}, Hao Cai{1}

{1}Southeast University, China; {2} Télécom Paris, France

11/25/2020 15:00
Microenergy Harvesting Technologies for Wearables & Implantables
Rami Ghannam, University of Glasgow and Hadi Heidari, University of Glasgow

An Implantable Photovoltaic Energy Harvesting System With Skin Optical Analysis....756
Jinwei Zhao{1}, Yang Jiang{2}, Man-Kay Law{2}, Rami Ghannam{1}, Muhammad Imran{1}, Hadi
Heidari{1}

{1}University of Glasgow, United Kingdom;, {2}University of Macau, Macau

Gesture Recognition Wristband Device With Optimised Piezoelectric Energy Harvesters....760
Yuchi Liu{2}, Siming Zuo{2}, Xiangpeng Liang{2}, Hadi Heidari{2}, Hamideh Khanbareh{1}, Rami
Ghannam{2}

{1}University of Bath, United Kingdom, {2}University of Glasgow, United Kingdom

Optimization of Key Parameters Towards High Performance Perovskite Solar Cells....764
Amr M. Elattar{1}, Mohamed R Saber{2}, Ahmed M Ammar{2}, Gomaa Khabiri{2}, Rami
Ghannam{4}, Mostafa M. H. Khalil{1}, Ahmed S. G. Khalil{3}

{1}Ain Shams University, Egypt; {2}Fayoum University, Eqypt; {3}Fayoum University / Eqypt-Japan
University of Science and Technology, Egypt; {4}University of Glasgow, United Kingdom

A Low Power and Smart Power Unit for Kinetic Self-Sustainable Wearable Devices....768
Philipp Mayer, Michele Magno, Luca Benini
ETH Zurich, Switzerland





