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AOL-1 Keynote 1: Sepp Hochreiter

Date: Monday, August 9, 2021

Time: 08:30 - 09:30

Location: Virtual Room 1

Chair(s): Fathi M. Salem, Michigan State University

Modern Hopfield NEtWOIKS ........... ... s e s s e e e e e e e e e e e e e e nmm s an e e s e e e e e e nnes No Paper
Sepp Hochreiter
Johannes Kepler University, Austria

A1L-1 Analog and Mixed-Signal Circuits and System |

Date: Monday, August 9, 2021

Time: 10:00 - 12:00

Location: Virtual Room 1

Chair(s): Maher Rizkalla, Indiana University Purdue University Indianapolis
Steve Kang, University of California, Santa Cruz

On Low-Leakage CIMOS SWItCRES.........ccciiiiiiiiiiciiimerrrssss s s s s s s s s s e e e e s s e e e s ssassss s e s e s s e s e e e e e e nnnnmnnanssnsnnen 1
Bo Wang', Shiwei Wang®, Man-Kay Law?

"Hamad Bin Khalifa University, Qatar; 2University of Macao, Macau; 3Un/'versity of Southampton,

United Kingdom

A 71dB DC Gain, 0.1% THD, 0.5-V Bulk-Driven Class-AB OTA Achieved by Novel CMFB

=Y 1 o o 6
Yangxin Xiang, Saisai Jin, Yongzhen Chen, Jiangfeng Wu

Tongji University, China

A 98.1-dB SNDR 188-dB FoMS Noise-Shaping SAR ADC Using Series Connection Capacitors............. 10
Xixin \1Jingz, Zhechong Lan?, Bing Zhang', Li Dong?, Youze Xin', Zhuogi Guo?, Zhongming Xue?, Li

Geng

"Xi'an Jiaotong University, China; ?Xi’an Jiaotong University, China

A 32Gb/s NRZ Wireline Transmitter with CMFB-Based CML Driver in 28nm CMOS

LI .18 o o o 14
Youzhi Gu, Junkun Chen, Xiaolin Li, Yongzhen Chen, Jiangfeng Wu

Tongji University, China

A Low Power PVT Stabilization Technique for Dynamic Amplifier in Pipelined SAR ADC ...........cccceeeueee 18
Yuekang Guo, Jing Jin, Jianjun Zhou
Shanghai Jiao Tong University, China

A1L-2 Bio-Inspired Circuits and Systems

Date: Monday, August 9, 2021

Time: 10:00 - 12:00

Location: Virtual Room 2

Chair(s): Mohammad Alhawari, Wayne State University

Four Electrode Bioimpedance Sensor System on CMOS Chip.......ccccccmrmrmmmmmsessses 22
Steffen Novik, Magnus Flg Drageseth, @rjan Grgttem Martinsen, Philipp Dominik Hafliger
University of Oslo, Norway

Serial Hardware Architecture of Multilayer Neural Network for Automatic Wheezing Detection............. 28
Abdelkrim Semmad, Mohammed Bahoura
Université du Québec a Rimouski, Canada



A High-Precision Single-Ended-Current-to-Differential-Voltage Converter for Reconfigurable

Neural Recording Front-ENAS.........cccciiiiimimmiiiiiriiss s s ss s s s s sssssssssssnsssssssssssnassssssnssnnnsssns 32
Taeju Lee, Minkyu Je

Korea Advanced Institute of Science and Technology, Korea

Kuramoto Model with Hebbian Learning Mimics Spatial Correlations Causing an Optical

LT = T o 36
Karlheinz Ochs, Dennis Michaelis, Sebastian Jenderny, Marc-Kevin Szymendera

Ruhr-University Bochum, Germany

A1L-3  Hardware Implementation of Intelligent Systems
Date: Monday, August 9, 2021

Time: 10:00 - 12:00

Location: Virtual Room 3

Chair(s): Sebastian Hoyos, Texas A&M University

Surrogate Model Based Co-Optimization of Deep Neural Network Hardware Accelerators .................... 40
Hendrik Wohrle!, Mariela De Lucas Alvarez?, Fabian Schlenke’, Alexander Walsemann', Michael

Karagounis', Frank Kirchner?

'Fachhochschule Dortmund, Germany; “University of Bremen, Germany

WORDA: A Winograd Offline-Runtime Decomposition Algorithm for Faster CNN Inference .................. 46
Jacob Nelson, Tolulope A. Odetola, Syed Rafay Hasan
Tennessee Technological University, United States

Reliability Assessment of Tiny Machine Learning Algorithms in the Presence of Control Flow

o) 50
Brian Eubanks, Ahmad Patooghy, Olcay Kursun

University of Central Arkansas, United States

Intrusion Detection System in Smart Home Network Using Bidirectional LSTM and

Convolutional Neural Networks Hybrid Model ........... ..o ss s s s s s e e e s e e e e e e n s nnns 55
Nelly Elsayed, Zaghloul Saad Zaghloul, Sylvia Worlali Azumah, Chengcheng Li

University of Cincinnati, United States

Neural Network Design via Voltage-Based Resistive Processing Unit and Diode Activation

Function - a New ArchiteCture........ .. a s s s e e e s e e e e e e nemmm s 59
Yung-Ting Hsieh?, Khizar Anjum?, Songjun Huang? Indraneel Kulkarni', Dario Pompili?

"Mathworks, United States; >Rutgers University, United States

A1L-4  Energy Harvesting and Wireless Power
Date: Monday, August 9, 2021

Time: 10:00 - 12:00

Location: Virtual Room 4

Chair(s): Rashid Rashidzadeh, University of Windsor

Simulation and Experimental Evaluation of Energy Harvesting Circuits with Magnetoelectric

/Y 01 =Y 1 2 T 63
Diptashree Das? Ziyue Xu?, Mehdi Nasrollahpour?, Isabel Martos-Repath?, Mohsen Zaeimbashi',

Adam Khalifa', Ankit Mittal?, Sydney Cash’, Nian Sun?, Aatmesh Shrivastava®, Marvin Onabajo®
"Massachusetts General Hospital, Harvard Medical School, United States; 2Northeastern University,

United States

An Energy Harvesting Solution for IoT SE@NSOrS .........cciiiiiiiieiccccccrcrir e s s e s e s e e e e e e e nnes 67
Maryam Eshaghi, Rashid Rashidzadeh
University of Windsor, Canada



A Comparison Between Class-E DC-DC Design Methodologies for Wireless Power Transfer................ 71
Andrea Celentano?, Fabio Pareschi?, Virgilio Valente®, Riccardo Rovatti*, Wouter A. Serdijn’,

Gianluca Setti®

"Delft University of Technology, Netherlands; *Politecnico di Torino, Italy; *Ryerson Univerisity,

Canada; *University of Bologna, Italy

Highly-Efficient CMOS Rectifier for Wide Range of Input RF Power in Energy-Harvesting

S35 (=] 1 1 OO 75
Pujan Kumar C. Mishu, Ickhyun Song

Oklahoma State University, United States

Electrical Energy Injection Using Hybrid SECE for High Performance Nonlinear Mechanical

=Y o LA F= T V== 4T ' O 80
Jatin Sharma?, Pratibha Verma?, Dhiman Mallick', Ankesh Jain'

"Indian Institute of Technology Delhi, India; 2Indian Institute of Technology, Delhi, India

A1L-5 Digital Circuit Reliability and Synthesis
Date: Monday, August 9, 2021

Time: 10:00 - 12:00

Location: Virtual Room 5

Chair(s): Khawja Sikander, University of Windsor

An Analytical Model for Circuit Reliability Estimation ...........ccccccmimiiiccs e, 84
Khawja Sikander, Suoyue Zhan, Chunhong Chen
University of Windsor, Canada

A Solo-Checkpointing Co-Recovery Mechanism for Reliability Improvement of Cyber-

L £ o= LIRS0 £3 1= o L= 88
Khalil Oumimoun?, Brian Eubanks? William Kwabla?, Ahmad Patooghy?, Sreekanth Arikatla’,

Tansel Halic?

"Kitware Incorporation, United States; 2University of Central Arkansas, United States

An Approximate Symmetry Clock Tree Design with Routing Topology Prediction..........c.cccccovvvirrrrereenns 92
Meng Liu, Zhiye Zhang, Jiabao Wen, Yunpeng Jia
Beijing University of Technology, China

Open-Source Memory Compiler for Automatic RRAM Generation and Verification.........cccccccovvmmieencennns 97
Dimitrios Antoniadis, Peilong Feng, Andrea Mifsud, Timothy Constandinou
Imperial College London, United Kingdom

A1L-6  Adaptive Digital Filtering
Date: Monday, August 9, 2021

Time: 10:00 - 12:00

Location: Virtual Room 6

Chair(s): Bibhu Datta Sahoo, IIT Kharagpur

Nature-Inspired Algorithms for Image Enhancement ... 101
Keyuri Dhruve, Devinder Kaur
University of Toledo, United States

Modification Comparisons of the Particle Swarm and Levy Flight Firefly Adaptive DSP

N e Lo 1 4] 3 PR 105
William Jenkins, Magni Hussain

Pennsylvania State University, United States

Black Box Attack on Speech Commands Classification Model ............cccooimmiieciiiinrccccr e 109
Rohin Nanavati, Sarathi Shah, Manjunath Joshi
Dhirubhai Ambani Institute of Information and Communication Technology, India



Comparison of Real-Valued FFT Architectures for Low-Throughput Applications Using FPGA .......... 112
Sai Sanjeet’, Bibhu Datta Sahoo?, Keshab K. Parhi®

T Kharagpur, India; 2Indian Institute of Technology Kharagpur, India; 3University of Minnesota,

United States

A1L-7  Student Paper Contest Session |

Date: Monday, August 9, 2021

Time: 10:00 - 12:00

Location: Virtual Room 7

Chair(s): Randall L. Geiger, lowa State University
Robert Newcomb, University of Maryland

A Novel Low-Power Single-Step Subranging Open-Loop Sigma-Delta ADC .........ccieiiiciinininiereeeenenns 116
Sudhanva Vasishta?, Raghunandan Kolar Ranganathan’, Ananth Dodabalapur?, T R Viswanathan?
'Silicon Laboratories Inc., United States; University of Texas at Austin, United States

A Multichannel Analyzer with Programmable Energy Bins for Gamma Ray Spectroscopy............coceuus 121
Shaan Sengupta, Matthew Johnston
Oregon State University, United States

A Hardware-Efficient Calibrator for SAR-Pipelined ADCs with a Layer-Based Sharing Neural

VL= 4T o 125
Min Chen?, Nuo Xu?, Yutong Zhao? Fan Ye', Junyan Ren’

'Fudan University, China; *State-key Laboratory of ASIC and System, Fudan University, China

Mixed-Signal Receiver Baseband Slice for High-Data-Rate Communication Using 130 nm

SiGe BiCMOS TECRNOIOQY .....uuuiiiiiiiiiiiiiiriersesrsreeesssssssssssssssss s s s s s e s s s e e e s s e s s snanassssssssssssssssssensmmemesnsnnnnnnnnnnnnnnn 129
Abdul Rehman Javed, Johann Christoph Scheytt

Heinz Nixdorf Institute, University of Paderborn, Germany

Square-Wave-Based Multi-Tone Generator for Sleep-Improving Brain Stimulation............................... 133
Guillermo Gabriel Garayar-Leyva', Johan Jair Estrada-Lopez?, Oscar Moreira-Tamayo'
"Texas A&M University, United States; 2Universidad Autonoma de Yucatan, Mexico

A2L-1 Analog and Mixed-Signal Circuits and Systems I
Date: Monday, August 9, 2021

Time: 13:00 - 15:00

Location: Virtual Room 1

Chair(s): Igor Filanowsky, University of Alberta

A CMOS Based High Resolution All-Digital Temperature Sensor with Low Power Supply

ST 4 o] L 137
Soumyashib Das’, Sanjay Wadhwa? Devarshi Mrinal Das’

"Indian Institute of Technology Ropatr, India; 2NXP Semiconductors, India

Design of Ultra Low Power CMOS Oscillators Using Active INductors ..........ccccceeeeiiiiiiiiiiisscseeeeceecseannnns 141
Duarte Batista’, Louis Oliveira’, Igor Filanovsky?
"CTS-UNINOVA, Portugal; 2University of Alberta, Canada

A Low Kickback Noise and Low Power Dynamic Comparator ..........ccccouuicciinsinssssmmnmnsssssssenns 146
Bibhudutta Satapathy, Amandeep Kaur
Indian Institute of Technology Jodhpur, India

Switched-Capacitor Integrator with Slew-Rate Enhancement and Low Distortion...........cccccceeveeeeeeeeeee. 150
Manjunath Kareppagoudr, Emanuel Caceres, Gabor Temes
Oregon State University, United States

A Fast Wake-Up and High Accuracy Sensor Interface by Synchronous Sampling with Power-

Efficient Switching RegUIAtor.......... ..o a s e s s s e e e e e e e e e e e e e nnnnnannnnn 154
Yuya Fuketa, Kohei Tatehora, Yohsuke Shiiki, Shuya Nakagawa, Hiroki Ishikuro

Keio University, Japan



A2L-2  Circuits and Systems for Neural Networks |
Date: Monday, August 9, 2021

Time: 13:00 - 15:00

Location: Virtual Room 2

Chair(s): Wasfy Mikhael, University of Central Florida

CAPC: A Configurable Analog Pop-Count Circuit for Near-Memory Binary Neural Networks.........

Fadi Jebali?, Atreya Majumdar®, Axel Laborieux®, Tifenn Hirtzlin', Elisa Vianello', Jean-Pierre
Walder?, Marc Bocquet?, Damien Querlioz®, Jean-Michel Portal?

"CEA, LETI, Grenoble, France, France; 2IM2NP, Aix-Marseille University, CNRS, France;
3Universite'Paris-Saclay, CNRS, C2N, 91120 Palaiseau, France., France

A Memristive Circuit for Gait Pattern Classification Based on Self-Organized Axon Growth..........

Dennis Michaelis, Karlheinz Ochs, Sebastian Jenderny
Ruhr-University Bochum, Germany

A Self-Organizing Gait Pattern Generator Exploiting an Electrical Circuit for Axon Growth...........

Dennis Michaelis, Sebastian Jenderny, Karlheinz Ochs
Ruhr-University Bochum, Germany

A CMOS Integrated Low-Power, Ultra-Low-Frequency Relaxation Oscillator for

Neuromorphic APPliCatioNS..........ccieeciiiiiiircr s rr s s s e s s s e e s snasss s e e rsnnssssssrrrnnssssssrnsnnssnsnsnnns

Xiaoyan Cheng, Tom Birkoben, Hermann Kohlstedt, Andreas Bahr
Technische Fakultét der Christian-Albrechts-Universitét zu Kiel, Germany

Capacitor-Less Memristive Integrate-and-Fire Neuron with Stochastic Behavior-............................

Samuel D. Brown?, Md Musabbir Adnan?, Mst Shamim Ara Shawkat', Garrett S. Rose?
’University of Tennessee, United States; 2Universiz‘y of Tennessee, Knoxville, United States

A2L-3 Hardware Realization of Deep Learning
Date: Monday, August 9, 2021
Time: 13:00 - 15:00
Location: Virtual Room 3
Chair(s): Baker Mohammad, Khalifa University
Hani Saleh, Khalifa University

Fused RRAM-Based Shift-Add Architecture for Efficient Hyperdimensional Computing

=T = T [T o

Yasmin Halawani, Eman Hassan, Baker Mohammad, Hani Saleh
Khalifa University, U.A.E.

Deep Reinforcement Learning with Different Rewards for Scheduling in High-Performance

CoMPULING SYSTEMS ... s s s s s s s s e e e e e ee e e e e e s nnmasssssssssssssssssesereeneeernrnnnnnnnnnnnnsen

Md Farhadur Reza, Bo Zhao
University of Central Missouri, United States

Deep Fast Embedded CapsNet: Going Faster with Deep-Caps ........coorririmiimmmmminissesererreee e e eeeeeeeeees

Islam Eldifrawi, Mohammed Abo-Zahhad, Ahmed Abd EI-Malek, Moataz Abdelwahab
Egypt-Japan University of Science & Technology, Egypt

A Multi-Precision Bit-Serial Hardware Accelerator IP for Deep Learning Enabled Internet-of-

LI 015

Maurizio Capra’, Francesco Conti?, Maurizio Martina’
'Politecnico di Torino, Italy; *University of Bologna, Italy

Eco-CMB: A Hardware-Accelerated Band-Power Feature Extractor for Tactile Embedded

0353 (=T 1 =

Joshua Osborne, Ahmad Patooghy, Beiimbet Sarsekeyev, Olcay Kursun
University of Central Arkansas, United States



A2L-4 Power Management, Energy Harvesting and Smart Power |
Date: Monday, August 9, 2021

Time: 13:00 - 15:00

Location: Virtual Room 4

Chair(s): Dong Sam Ha, Virginia Tech

About the Advantages of Balanced Switching in Switched Capacitor Converters...........cccccoevvvivvirrennnns 204
Yerzhan Mustafa®, Yan Lu?, Alex Ruderman’

"Power Electronics Research Laboratory, Nazarbayev University, Kazakhstan; *State-Key

Laboratory of Analog and Mixed-Signal VLSI, University of Macau, Macau; 3University of Rochester,

United States

Parameter Identification of Commercial Li-lon Batteries with Marine Predator Algorithm. .................... 208
Shahenda Abdelhafiz?, Amr AbdelAty', Mohammed Fouda®, Anmed G. Radwan?
'Fayoum University, Egypt; °Nile University, Eqypt; >university of California, Irvine, United States

A Highly Efficient CMOS Redctifier for Ultra-Low-Power Ambient RF Energy Harvesting............ccc........ 212
Ruiyan Wang, Yu Qi, Seyed Hossein Miri Lavasani
Case Western Reserve University, United States

A Low Power High PSR Wide Load LDO with Load-Dependent Feedforward Cancellation

JLICE e 10T = 216
Hazem Hammam, Hesham Omran, Sameh Ibrahim

Ain Shams University, Egypt

Powerline Energy Harvesting Circuit with a Desaturation Controller for a Magnetic Core.................... 220
Jinhua Wang?, Jaehoon Kim', Dong Sam Ha?

'Korea Railroad Research Institute, United States; ?Virginia Polytechnic Institute and State

University, United States

A2L-5 Digital Synthesis and Routing Congestion
Date: Monday, August 9, 2021

Time: 13:00 - 15:00

Location: Virtual Room 5

Chair(s): Digvijay Rajurkar, Intel Corp.

Practical Approach to Cell Replacement for Resolving Pin Inaccessibility ...........cccccovvinmimniiiinininncnennnee. 224
Suwan Kim, Taewhan Kim
Seoul National University, Korea

Utilizing Middle-of-Line Resource in Filler Cells for Fixing Routing Failures ...........cccoccmrirrreinninninnns 228
Jooyeon Jeong, Taewhan Kim
Seoul National University, Korea

Minimum Implant Area-Aware Threshold Voltage Refinement in Pre-Placement.............ccccceeeivrveeeenenee. 232
Eunsol Jeong, Heechun Park, Jooyeon Jeong, Taewhan Kim
Seoul National University, Korea

Pre-Placement Evaluation of Standard Cell Library Compliance to Process Density

L0 o 1= 1 1 31 £ SR 236
Digvijay Rajurkar, Sivakumar Venkataraman

Intel corporation, United States

A2L-6 Digital Image Processing

Date: Monday, August 9, 2021

Time: 13:00 - 15:00

Location: Virtual Room 6

Chair(s): Majid Ahmadi, University of Windsor

Performance Evaluation of Entropy Based LBP for Face Recognition ............ccccciiiimmmmmimninnniinnes 241
Jayanthi Raghavan, Majid Ahmadi
University of Windsor, Canada



Review Paper on Transform Domains Techniques for Face Recognition.............cccccoovviiiiiiirinnieececennnnns 246
Taif Alobaidi?, Wasfy B. Mikhael’

"University of Central Florida, United States; *University of Information Technology and

Communications, Iraq

Effects of Using Two Dimensional Multiple Transform Domains, Mutual Principal and Minor
Component Analysis on Face ReCOgNItion .........cueueeiiiiiiiiiiii e rer s s s s s s s e s e e s e s e e e e e r e e nnnnnnnns 250
Ramy Chehata, Wasfy B. Mikhael

University of Central Florida, United States

A Modified Echo State Network for Time Independent Image Classification.........cccccceciiiiiiciiiisinnens 255
Steven Gardner, Mohammad Haider, Lee Moradi, Vladimir Vantsevich
University of Alabama at Birmingham, United States

Efficient Design Procedure for Circular Filter Banks..........ccccoooiiiiiiiiiiiisiccccceeesccsesssss s s s e e e e e e e e e nnnas 259
Radu Matei
Gheorghe Asachi Technical University of lasi, Romania

A2L-7 Student Paper Contest Session Il

Date: Monday, August 9, 2021

Time: 13:00 - 15:00

Location: Virtual Room 7

Chair(s): Robert Newcomb, University of Maryland
Randall L. Geiger, lowa State University

Analysis and Experimental Validation of Circularly Slotted Near-Field WPT Systems ............cccceeveeees 263
Kassen Dautov?, Zhanel Kudaibergenova?, Mohammad Hashmi?, Galymzhan Nauryzbayev?,

Muhammad Chaudhary’

"Aiman University, U.A.E.; °Nazarbayev University, Kazakhstan

An Efficient Method to Enhance the Quality of Ultrasound Medical Images..........ccccceermiinininniniissinnnenns 267
Amirhossein Moshrefi', Frederic Nabki?
"Ecole Technologie Supérieure, Canada; ’Ecole Technologie Superieure ETS, Canada

Linear and Single-Photon Avalanche Diode Dual-Mode CMOS Optical Sensor with High

Frame Rate OPeration .......... s e e e s s e e e e e e e e e e e e memmmmm s e s e aaaaeeeeeeeeeeenenennmnmnnnnnn 271
Tzu-Hsuan Chou, Hyunkyu Ouh, Jinyong Kim, Matthew Johnston

Oregon State University, United States

A DC Model for Organic Electrochemical Transistors and Analysis of Their Performance as

R oY1= Vo T= 30V T o] L= =T 275
Farnaz Fahimi Hanzaee?, Peter J. Langlois?, Anastasios Polyravas®, Ivan B. Dimov®, Richard H.

Bayford', George G. Malliaras®, Andreas Demosthenous?

"Middlesex University, United Kingdom; *University College London, United Kingdom; *University of
Cambridge, United Kingdom

Edge Map Extraction of an Image Based on the Gradient of its Binary Versions...........ccccccvvvirieeeecnnee. 279
Abdullah Al-Amaren, M. Omair Ahmad, M.N.S. Swamy
Concordia University, Canada

A3L-1 Data Conversion Techniques |

Date: Monday, August 9, 2021

Time: 15:30- 17:30

Location: Virtual Room 1

Chair(s): Jose M. de la Rosa, IMSE-CNM (CSIC/University of Seville)

Compensation of Finite GBW in CT Bandpass SDMs Based on Single-OpAmp Resonators

AT o T3 Y= == | o - T L 284
Johannes Wagner, Takashi Miki, Maurits Ortmanns

University of Ulm, Germany



A Passive Single-Ended-to-Differential-Converter with SAR ADC Achieving 6.1fJ/Conversion-

£ =Y o OO P

Mariska van der Struijk, Kevin Pelzers, Pieter Harpe
Eindhoven University of Technology, Netherlands

Additive Neural Network Based Static and Dynamic Distortion Modeling for Prior-

Knowledge-Free Nyquist ADC Characterization ............cccccceeieiiiiiiiiiiiisc e s e e e e e

Danfeng Zhai, Peizhe Li, Jiushan Zhang, Chixiao Chen, Fan Ye, Junyan Ren
Fudan University, China

Energy Efficient Comparator-Less Current-Mode TFET-CMOS Co-Integrated Scalable Flash

ADC RS LA R R RS RE e e e a s

Navneet Gupta®, Hitesh Shrimali?, Adam Makosiej', Andrei Vladimirescu®, Amara Amara*
"CEA, Grenoble, France, France; ?lITMandi, India, India; ®Institut supérieur d’électronique de Paris,
Finland; *ISEP, Paris, France, France

A 6.4 GHz Continuous-Time XA ADC Using Body-Biased Feedforward Op-Amps in 28nm-

115

Marco Saif?>, Mohamed Dessouky', Hassan Aboushady®
'Ain Shams University, Egypt; Ain Shams University / Sorbonne University, Egypt; *Sorbonne
University, France

A3L-2  Circuits and Systems for Neural Networks Il

Date: Monday, August 9, 2021

Time: 15:30- 17:30

Location: Virtual Room 2

Chair(s): Masoumeh Kalantari Khandani, University of Central Florida

Designing Convolutional Neural Networks Using Neuroevolution for Traffic Sign Datasets ......

Genevieve Sapijaszko, Wasfy B. Mikhael
University of Central Florida, United States

Analysis of Parasitics on CMOS Based Memristor Crossbar Array for Neuromorphic Systems
Sherin A Thomas, Sahibia Kaur Vohra, Rahul Kumar, Rohit Y Sharma, Devarshi Mrinal Das
Indian Institute of Technology Ropar, India

A Low Power and Low Area Mixed-Signal Neuronal Cell for Spiking Neural Networks ...............

Carolina Raymond', Eric Gutierrez?
"Carlos Ill University, Spain; 2University Carlos Ill of Madrid, Spain

Long Short-Term Memory with Spin-Based Binary and Non-Binary Neurons............cccccccevvviennens

Shadi Sheikhfaal, Meghana Reddy Vangala, Adedoyin Adepegba, Ronald F. DeMara
University of Central Florida, United States

A3L-3 Intelligent Systems and loT

Date: Monday, August 9, 2021

Time: 15:30 - 17:30

Location: Virtual Room 3

Chair(s): Syed Rafay Hasan, Tennessee Tech University

An Efficient Implementation of FPGA-Based Object Detection Using Multi-Scale Attention.......

Masanori Furuta, Koichiro Ban, Daisuke Kobayashi, Tomoyuki Shibata
Toshiba Corp., Japan

A 4-Bit Mixed-Signal MAC Array with Swing Enhancement and Local Kernel Memory ...............

Wei Han Yu?, Massimo Giordano', Rohan Doshi', Minglei Zhang?, Pui-In Mak?, Rui Paulo Martins?,
Boris Murmann’
'Stanford University, United States; ?University of Macau, Macau

Dynamic Distribution of Edge Intelligence at the Node Level for Internet of Things....................

Hawzhin Mohammed, Tolulope A. Odetola, Nan Guo, Syed Rafay Hasan
Tennessee Technological University, United States



SaFloV: A Secure and Fast Communication in Fog-Based Internet-of-Vehicles Using SDN

AN BIOCKCR@IN ... 334
Jamal Alotaibi, Lubna Alazzawi

Wayne State University, United States

Reliability Analysis of Autonomous UAV Communication Using Statistical Model Checking.............. 340
Mohamed Abdelhamid, Ayman Atallah, Marwan Ammar, Otmane Ait Mohamed
Concordia University, Canada

A3L-4 Power Management, Energy Harvesting and Smart Power Il
Date: Monday, August 9, 2021

Time: 15:30- 17:30

Location: Virtual Room 4

Chair(s): Cheng Huang, lowa State University

An Efficient AC-DC Converter in 28nm Si-Bulk CMOS Technology for Piezo-Powered Medical

IMPIANTEA DEVICES ... e e e e e e e e e e e e e emmmm s e e s e e s s e e e e e e e e e e e eememmmmmassssssssssssasseseseemmmemmmmmnnnnnnnnnnn 344
Andrea Ballo, Alfio Dario Grasso, Marco Privitera

University of Catania, Italy

Comparison of the Wide-Frequency Range Dynamic Behavior of the Dickson and Cockcroft-

Walton Voltage MUltipliers ... s 348
Andrea Ballo, Alfio Dario Grasso, Gaetano Palumbo

University of Catania, Italy

Digitally Assisted High-Voltage High-Current CMOS Active Rectifier for Implantable Devices ............ 352
Vivek Reddy Nandyala?, Vighnesh Rudra Das?, Aydin Karsilayan?, David Genzer
"Micro Systems Engineering Inc., United States; *Texas A&M University, United States

Magnetoelectric Wireless Power Transfer System for Biomedical Implants..............cccccceiiinninnninnes 356
Dibyajyoti Mukherjee, Dhiman Mallick
Indian Institute of Technology Delhi, India

Power Management for Energy Harvesting in loT — a Brief Review of Requirements and

T oY= o T 360
Sanad Kawar?, Shoba Krishnan?, Khaldoon Abugharbieh’

'Princess Sumaya University for Technology, Jordan; Santa Clara University, United States

A3L-5 Implementation of Digital Circuits & Systems

Date: Monday, August 9, 2021

Time: 15:30 - 17:30

Location: Virtual Room 5

Chair(s): Maher Rizkalla, Indiana University Purdue University Indianapolis

LEnS: Lifetime Enhancement Coding Scheme for Non-Volatile Memory Processors..........ccccceiiniiinnns 365
Swatilekha Majumdar
Indian Institute of Technology Delhi, India

A Low Area Random Number Generator Based on Stability Changes of Ring Oscillators.................... 369
Halil Ibrahim Kaysici, Salih Ergin
TUBITAK Informatics and Information Security Research Center, Turkey

Efficient Hardware Implementation of Cube Architecture Using Yavadunam Sutra on FPGA............... 373
Mansi Thakare, Palak Yash, Debaleena Chakraborty, Babita Jajodia
Indian Institute of Information Technology Guwahati, India

Implementation of High Speed and Low Power Carry Select Adder with BEC ..............coooiiiiiiiiiiiennnnne. 377
Nikhil Gudala?, Trond Ytterdal®, John Lee’, Maher Rizkalla'

'Indiana University Purdue University Indianapolis, United States; ?Indiana University—Purdue

University Indianapolis, United States; *Norwegian University of Science and technology, Norway



A3L-6 Linear and Non-Linear Filter Designs
Date: Monday, August 9, 2021

Time: 15:30 - 17:30

Location: Virtual Room 6

Chair(s): Igor Filanowsky, University of Alberta

Polynomial Filters with Controllable Overshoot in Their Step Transient Responses ........ccccceveveeeeennnee. 382
Igor Filanovsky
University of Alberta, Canada

An Accurate and Compact Hyperbolic Tangent and Sigmoid Computation Based Stochastic

o o 1 o 386
Van Tinh Nguyen?, Tieu-Khanh Luong?®, Emanuel Popovici®, Quang-Kien Trinh', Renyuan Zhang?,

Yasuhiko Nakashima?

'Le Quy Don Technical University, Vietnam; ?Nara Institute of Science and Technology, Japan;

3University College Cork, Ireland

A State-Space Approach for Adaptive Second-Order IIR Notch Filters with Constrained Poles

= 1 e 74 =Y o Y- 391
Yoichi Hinamoto', Shotaro Nishimura?

"National Institute of Technology, Kagawa College, Japan; Shimane University, Japan

Design of Filters with Variable Transmission Zeros for Highly Accurate Instantaneous

Frequency Estimation ... s s s s s s s s r s ma s s e s e nmaa s s e nnnmm s s e e e nnmn s e nnnnnnsnns 395
Keisuke Takao, Takahiro Natori, Naoyuki Aikawa

Tokyo University of Science, Japan

Dual Circular Buffer Architecture for Digital FIR/IIR Filters..........ccceiiiiiiiiiiemcccccrcces e e e e ee e 400
Jessica Li, Joseph Li
Independent Researcher, United States

A3L-7  Special Session: COVID-19 Detection, Modeling & Prevention
Date: Monday, August 9, 2021

Time: 15:30 - 17:30

Location: Virtual Room 7

Chair(s): Jennifer Blain Christen, Arizona State University

Reducing False Prediction on COVID-19 Detection Using Deep Learning...........ccccceevvvvvrimrrreerieeeecnnnnnnns 404
Biswaijit Bhowmik', Shrinidhi Varna?, Adarsh Kumar', Rahul Kumar'
"National Institute of Technology Karnataka, India; 2NIT Karnataka, India

Magnetic Bead Characterization, Implementation and Control for the Extraction of Nucleic

Acids from Patient Biofluid Samples in Point of Need Microfluidic Devices .......ccccccccveieieiiiiiiiiiiinneneennns 408
Shilpita Biswas, Siril Arockiam, Jennifer Blain Christen

Arizona State University, United States

Long Short Term Memory Based Recurrent Neural Network for Wheezing Detection in

PUIMONAIY SOUNMS .....ccccciiieiiiiiieeerrsssss s s s s s s e s e e e s e e e e s s assssssss s aasaasseserren e e e e e s e s nnmnsasssssssssssssssnsssnnmmnennsnnnnnnnnnnnnn 412
Abdelkrim Semmad, Mohammed Bahoura

Université du Québec a Rimouski, Canada

Detection and Monitoring of High Germ Spreading Activities Using Wearable Sensors...............ccue. 416
Alex Eayrs, Cheol-Hong Min
University of St. Thomas, United States



B1L-1 Analog and Mixed-Signal Circuits and Systems Il

Date: Tuesday, August 10, 2021

Time: 08:30 - 10:00

Location: Virtual Room 1

Chair(s): Steve Kang, University of California, Santa Cruz
Manohar Das, Oakland

Current Comparator with SiGe BiCMOS Input Stage for Photon-Counting LIDAR Applications........... 420
Gonzalo Arteaga?, Sachin Namboodiri?, Angsuman Roy’, Russel Baker?
"Freedom Photonics, LLC, United States; 2Universiz‘y of Nevada, Las Vegas, United States

A Low-Frequency LPF with Programmable Gain and Tunable Cut-Off Frequency.........ccccoeeeeeeceeiinneees 424
Erick Ivan Barros de la Cruz, Oscgr Jair Cinco-lzquierdo, Maria Teresa Sanz-Pascual
Instituto Nacional de Astrofisica, Optica y Electrénica, Mexico

20 Gb/s DUAI-MOAE SST VCSEL DIiVEr ....cccuiiiiieiiiieiiiieeeissrmssrssmssssesnsssrsnssssrnnssssenssssssnssssennssseenssssesnssssnnnes 428
Sara Mahran', Odile Liboiron-Ladouceur?, Glenn Cowan'’
"Concordia University, Canada; 2McGill University, Canada

A High Gain, Low Offset Time-Based Operational Amplifier for Capacitive Loads with 36MHz

UGB and 704A QUIESCENt CUITENL.........ccoiieieiieeiereeeereseesssssssss s s s s s s s s e e e e e e s s e s e nsassssssssssssssssseserrerenernnnnnnnnnnnns 432
Abirmoya Santra?, Qadeer Ahmad Khan'

'IIT Madras, India; *Indian Institute of Technology Madras, India

B1L-2 Circuits and Systems for Neural Networks Il
Date: Tuesday, August 10, 2021

Time: 08:30 - 10:00

Location: Virtual Room 2

Chair(s): Kasem Khalil, University of Louisana at Lafayette

Stochastic Computing with Simulated Event Camera Data.............cccooooiiiormmimmic e 437
Theo Stangebye’, Matthew Carrano’, Scott Koziol', Eugene Chabot?, John DiCecco®

'Ba ylor University, United States; 2 University of Rhode Island / Naval Undersea Warfare Center,

United States

High Linearity Vector Matrix Multiplier Using Bootstrapping and Pre-Emphasis Charging of

Non-Linear Charge-Trap SynaptiC DEVICES .......cciuieemmmuiiiiiiiiiiiis e s rr e s e e rr s s e sss s s s s s s s s s s e s s e s e e e e e e nnnnnnnnnns 441
Se-Won Yun, Young-Taek Ryu, Kee-Won Kwon

Sungkyunkwan University, Korea

Full CMOS Implementation of Bidirectional Associative Memory Neural Network with Analog
MEMIISHIVE SYNAPSE ...ccciiiiiiiiiiirrrrrre s e e e e e e s sasaasse s e e e e e e e e e e e s s nsnanasssssssssssssssesesnenrmenernnnnnnnnnnnnn 445
Sahibia Kaur Vohra, Sherin A Thomas, Mahendra Sakare, Devarshi Mrinal Das

Indian Institute of Technology Ropar, India

An Efficient Embryonic Hardware Architecture Based on Network-on-Chip .......cccccccveiiiinicciiisinnnenns 449
Kasem Khalil, Omar Eldash, Bappaditya Dey, Ashok Kumar, Magdy Bayoumi
University of Louisiana at Lafayette, United States

B1L-3  Neural Learning in Biological Applications
Date: Tuesday, August 10, 2021
Time: 08:30 - 10:00
Location: Virtual Room 3
Chair(s): Majid Ahmadi, University of Windsor
Sebastian Hoyos, Texas A&M University

ArrhyNet: A High Accuracy ARrhythmia Classification Convolutional Neural Network .............cccceeeue 453
Sayli Aphale, Eugene John, Taposh Banerjee
University of Texas at San Antonio, United States



EEG-Based Human Emotion Prediction Using an LSTM Model ............cooommcccciiciiiineeee e eeeeeee s 458
Saeed Mohsen', Abdullah Alharbi®
'Al-Madina Higher Institute for Engineering and Technology, Egypt; *Jouf University, Saudi Arabia

Waveform Phasicity Prediction from Arterial Sounds Through Spectrogram Analysis Using
Convolutional Neural Networks for Limb Perfusion Assessment..........cccuicicciiiiiiininieseessesssceesecnnsnnnns 462
Adrit Rao’, Kevin Battenfield?, Oliver Aalami?

"Greene Middle School, United States; 2Stanford University, United States

Using Machine Learning to Objectively Determine Colorimetric Assay Results from Cell

Phone Photos Taken Under Ambient Lighting .......cccceeeiiiiiiiiiiiiiiniseeirnssssssnss s 467
Rachel Fisher, Karen Anderson, Jennifer Blain Christen

Arizona State University, United States

B1L-4 Voltage Regulators and Power Converters
Date: Tuesday, August 10, 2021
Time: 08:30 - 10:00
Location: Virtual Room 4
Chair(s): Lucien Ngalamou, Lewisu University
Cheng Huang, lowa State University

A 25MHz Dual-Phase Buck Converter Using Full-Differential High-Gain Current Balance

Method with Chopper and NOtCh Filter ...........ooo e 471
Xiaoqing Lin, Sheng Liu, Menghao Liu, Menglian Zhao

Zhejiang University, China

Optimal High-Efficiency DCM Design of Switched-Inductor CMOS Power Supplies........ccccceevvreeenennnees 475
Tianyu Chang, Gabriel Rincén-Mora
Georgia Institute of Technology, United States

A PWM-Free DC-DC Boost Converter with 0.43 V Input for Extended Battery Use in loT

7Y oo 1o 11 o 4 -3 PSS 479
Andreas Tsiougkos, Vasilis F. Pavlidis

Aristotle University of Thessaloniki, Greece

Hysteresis Control of Parallel-Connected Hybrid Inverters ..........ccccccmmmmiinsnseerree s 484
Robert Ashton', Keith Corzine®, Bradford Bittle?

"Ashton Consulting, LLC, United States; NUWC Keyport, United States; 3University of California,

Santa Cruz, United States

SP-SVPWM IP Core Design for DC-t0-AC CONVEISION........cciiiiiiiiiiiecarcassmmmmnrreeeeeeeessssssessssssnmmmnsssseseeeees 490
Lucien Ngalamou
Lewis University, United States

B1L-5 Implementation of Digital Modules
Date: Tuesday, August 10, 2021

Time: 08:30 - 10:00

Location: Virtual Room 5

Chair(s): Ahmed Amar, Ohio Northern University

High-Precision Priority Encoder Based Integer Division Algorithm ...........cccoovviiiiiinineeennnnn, 494
Ahmed Ammar, Hayden Drennen, Firas Hassan
Ohio Northern University, United States

Digital ASIC Implementation of RISC-V: OpenLane and Commercial Approaches in

L0 oY 4T T- Uy 1=o o 498
Sarah Hesham Mohamed', Mohamed Shalan? M. Watheq El-Kharashi', Mohamed Dessouky’

'Ain Shams University, Egypt; ?American University in Cairo, Egypt



An In-Situ Sliding Window Approximate Inner-Product Scheme Based on Parallel Distributed

Arithmetic for Ultra-Low Power Fault-Tolerant Applications .........ccccccciiiiiirissc e

Dominick Rizk, Rodrigue Rizk, Frederic Rizk, Ashok Kumar
University of Louisiana at Lafayette, United States

FPGA Implementation of Wave Digital Filters with Multiple Exp-Based Nonlinearities...............

Lech Kolonko, Jorg Velten, Anton Kummert, Bartosz Musiol
University of Wuppertal, Germany

FPGA Implementation of Low Complexity Hybrid Decision Tree Training Accelerator ..............
Rituparna Choudhury?, Shaik Rafi Ahamed’, Prithwijit Guha'
"IIT Guwahati, India; *Indian Institute of Technology Guwahati, India

B1L-6 Medical Image Processing

Date: Tuesday, August 10, 2021

Time: 08:30 - 10:00

Location: Virtual Room 6

Chair(s): Wasfy Mikhael, University of Central Florida

Analysis of Artifacts Removal Techniques in EEG Signals for Energy-Constrained Devices....
lan McNulty, Shiva Maleki Varnosfaderani, Omar Makke, Nabil J. Sarhan, Eishi Asano, Aimee Luat,
Mohammad Alhawari

Wayne State University, United States

Image Colorization Algorithm Based on Graph Signal Processing Using Two-Steps Image

£ Y=Y |4 0 1= 0] 7= 11 oY T PP PRRRRPRP PPt
Tsukasa Kubota, Kazunori Uruma

Kogakuin University, Japan

A Computation Efficient Voice Activity Detector for Low Signal-to-Noise Ratio in Hearing
Lo £
Fangqi Liu, Andreas Demosthenous

University College London, United Kingdom

Brain Tumor Grade Classification Using LSTM Neural Networks with Domain Pre-Transforms
Maedeh Sadat Fasihi, Wasfy B. Mikhael
University of Central Florida, United States

Facial Recognition System Using DWT, DCT, and Multilayer Sigmoid Neural Network

L0 = L= -
Genevieve Sapijaszko, Wasfy B. Mikhael

University of Central Florida, United States

B1L-7  Special Session: Medical Image Processing and Computational intelligence
Date: Tuesday, August 10, 2021
Time: 08:30 - 10:00
Location: Virtual Room 7
Chair(s): Bhupinder Mavi, HNC Virtual Solution
Harpreet Singh, Wayne State University

Data Augmentation for Object Detection: A ReVIeW ..........cccccviiiimmmmmmmmnnns s
Parvinder Kaur®, Baljit Singh Khehra', Bhupinder Singh Mavi?

'Baba Banda Singh Bahadur Engineering College, India; ?HNC Virtual Solutions, United States;
3Shaheed Udham Singh College of Engineering & Technology, India

Simplified-BBO for Non-Redundant Allocation of Data in Distributed Database Design............
Arjan Singh?®, Balijit Singh Khehra', Bhupinder Singh Mavi?

'Baba Banda Singh Bahadur Engineering College, India; 2HNC Virtual Solutions, United States;
3Punjabi University, India



Fruit Images Visibility Enhancement Using Type-ll FUZzZy........ccccccoiimmimcciiiiimicccns s s s 549
Harmandeep Gill?, Baljit Singh Khehra', Bhupinder Singh Mavi®

'Babbar Akali Memorial Khalsa College, Garhshankar, India; °GAD Khalsa College, India; *HNC

Virtual Solutions, United States

Convolutional Neural Network-Based Model for Lung Sounds Classification..............cccceeriririirieecnnnnnee. 555
Hassen Chanane, Mohammed Bahoura
Université du Québec a Rimouski, Canada

Sweat Droplets Detection Using Image Segmentation on Skin Surface for Evaluation of

Sweating Responses to Thermal Stimulus in Atopic Dermatitis.............ccooori e 559
Tetsushi Koide', Ryuichi Michida’, Seiji Izakura', Yuki Hayashida?, Yumi Aoyama?

"Hiroshima University, Japan; ?Kawasaki Medical School, Japan

An Image Segmentation Method for Automatic Analysis of Skin Surface Structure in Atopic

Dermatitis by the Impression Mold Technique......... ... . i 563
Ryuichi Michida®, Seiji Izakura', Tetsushi Koide', Yuki Hayashida?® Yumi Aoyama?

"Hiroshima University, Japan; 2Kawasaki Medical School, Japan

B2AL-1 Keynote 2: Stephen Boyd

Date: Tuesday, August 10, 2021

Time: 12:00 - 12:55

Location: Virtual Room 1

Chair(s): Fathi M. Salem, Michigan State University

(00T 0 NV Q0 T 413 0] -2 1 '] o R RPUPPPR No Paper
Stephen Boyd
Stanford University, United States

B2L-1 Data Conversion Techniques Il
Date: Tuesday, August 10, 2021
Time: 13:00 - 15:00
Location: Virtual Room 1
Chair(s): Fei Yuan, Ryerson University
Jose M. de la Rosa, IMSE-CNM (CSIC/University of Seville)

Minimizing Signal-Dependent Residue in CT Pipelined ADCS ........cccccrrrmrmimminninnsssssssseses s 567
Jonathan Ungethim, John Kauffman, Maurits Ortmanns
University of Ulm, Germany

Threshold Detection ADC for Continuous Monitoring Applications..........ccccciiiiiiiirrieseecee, 571
Annamaria Fordymacka, Ivan O'Connell
MCCI, Ireland

Bootstrapping Techniques for Energy-Efficient SAR ADCs : A State-of-the-Art Review....................... 575
Fei Yuan

Ryerson University, Canada

A Two-Step Resolution-Reconfigurable Time-to-Digital Converter Using SAR ADC ............occcviiinnnnnnns 579

Xing Tong?, Asif Chowdhury’, Mona Hella?
"GlobalFoundries, United States; ?Rensselaer Polytechnic Institute, United States

B2L-2 Communication Baseband Processing
Date: Tuesday, August 10, 2021

Time: 13:00 - 15:00

Location: Virtual Room 2

Chair(s): Sangho Shin, Rowan University, NJ

Pilot and Data Power Allocation for Massive MIMO Systems with an Acceptable Complexity.............. 583
M. Omair Ahmad, Omid Saatlou, M.N.S. Swamy
Concordia University, Canada



A Fully-Integrated CMOS Hyperchaotic Map for Obfuscated loT Communications............cccccccevvvereeenes 587
Boshan Gu', Xinyao Tang', Cheng Chen', Soumyaijit Mandal?®
"Case Western Reserve University, United States; 2University of Florida, United States

In-Memory Computation of Error-Correcting Codes Using a Reconfigurable HfOx ReRAM

N - Y 4 593
Minheznz Abedin’, Maximilian Liehr?, Karsten Beckmann?, Jubin Hazra?, Sarah Rafig?, Nathaniel

Cady

"State University of New York Polytechnic Institute, United States; 2SUNY Polytechnic Institute,

United States

A Multi-Bit Data Modulation Using Orthogonal Pulses for High-Density Data Transmission................ 599
Md Kamal Hossain, Mohammad Haider
University of Alabama at Birmingham, United States

B2L-3 Neural Network Applications
Date: Tuesday, August 10, 2021

Time: 13:00 - 15:00

Location: Virtual Room 3

Chair(s): Shervin Erfani, University of Windsor

CA2 Area Detection from Hippocampal Microscope Images Using Deep Learning .........cccceeereeeeeeemnnne. 603
Shohei Morinaga’, Tomoe Ishikawa', Masato Yasui', Mototsugu Hamada?, Tadahiro Kuroda?
"Keio University, Japan; 2University of Tokyo, Japan

A Hybrid Deep Learning Cyber-Attacks Intrusion Detection System for CAV Path Planning................ 607
Mohamed Moussa, Lubna Alazzawi
Wayne State University, United States

Video-Audio Emotion Recognition Based on Feature Fusion Deep Learning Method.............cccccouuuneees 611
Yanan Song, Yuanyang Cai, Lizhe Tan
Purdue University Northwest, United States

A Hybrid Capsule Network-Based Deep Learning Framework for Deciphering Ancient Scripts

with Scarce Annotations: A Case Study on Phoenician Epigraphy...........cccoeiimmmmmmmmmmmnnnee, 617
Rodrigue Rizk, Dominick Rizk, Frederic Rizk, Ashok Kumar

University of Louisiana at Lafayette, United States

B2L-4 Circuits and Systems for Wearables
Date: Tuesday, August 10, 2021

Time: 13:00 - 15:00

Location: Virtual Room 4

Chair(s): Cheol-Hong Min, University of St. Thomas

Bridge Structural Health Monitoring Using an FBG-Based Architecture ............cccovvimmmmrmmmninnnnn, 621
Maha Sliti, Noureddine Boudriga
University of Carthage, Tunisia

Multi-Electrode Electrotactile Stimulation to Combat Skin Dependency in Machine-to-Human

=TT | o T 626
Sina Parsnejad, Ehsan Ashoori, Andrew Mason

Michigan State University, United States

Thermo-Mechanical Analysis and Fatigue Life Prediction for Integrated Circuits (ICS) ....cccccccceeeeunnnnn. 630
Aziz Oukaira', Djallel eddine Touati?, Ahmad Hassan', Mohamed Ali', Yvon Savaria', Ahmed

Lakhssassi?

1Polytechnique Montréal, Canada; 2Université du Québec en Outaouais, Canada

Physiological Signal Monitoring System to Analyze Driver Attentiveness ...........cccccovvviiiiiiiieeneeececncnnnnn. 635
Emily Dolezalek, Mary Farnan, Cheol-Hong Min
University of St. Thomas, United States



A Low-Power ECG Readout Circuit Integrated with Machine Learning Based ECG Heartbeat

03 = T3 1 - 639
Venkata Deepa Kota', Ifana Mahbub?

’University of North Texas, United States; 2UNT, Denton, United States

B2L-5 Novel Circuit and System Architectures

Date: Tuesday, August 10, 2021

Time: 13:00 - 15:00

Location: Virtual Room 5

Chair(s): Dursun Baran, Informatics and Information Security Research Center- BILGEM

An Approximate Timing-Mismatch Calibration Technique for Interleaved ADCs.............cccceiiiiiiirrrrreennns 644
Dursun Baran, Enes Karav, Hakan Yaren
TUBITAK Informatics and Information Security Research Center, Turkey

Non-Parametric Statistical Static Timing Analysis Based on Improved Parallel Monte Carlo............... 648
Zahra Qavamy®, Behnam Ghavami®, Morteza Nabavi', Yvon Savaria'

1Polytechnique Montréal, Canada; >Shahid Bahonar University of Kerman, Iran; 3 University of

Science and Technology, Iran

Enhancing Testbench Quality via Genetic Algorithm ... e 652
Harsh Bhargav’, Vineesh V S', Binod Kumar?, Virendra Singh'
"IIT BOMBAY, India; Indian Institute of Technology Jodhpur, India

An Arbitrary Kernel-Size Applicable NoC-Based DNN Processor Design with Hybrid Data

= 1= 657
Kun-Chih Chen, Yueh-Chi Yang, Yi-Sheng Liao

National Sun Yat-sen University, Taiwan

FPGA Implementation of the Constant Overlap-Add Method for Different Overlap Rates..................... N/A
Mohammed Bahoura
Université du Québec a Rimouski, Canada

B2L-6 Digital Oscillatory Circuits and Systems
Date: Tuesday, August 10, 2021

Time: 13:00 - 15:00

Location: Virtual Room 6

Chair(s): Majid Ahmadi, University of Windsor

Digital Realization of Ca2+ Oscillation with Impact of Amyloid-.......cccorimmccicicicci e, 665
Mahsasadat Seyedbarhagh, Arash Ahmadi, Majid Ahmadi
University of Windsor, Canada

An Optimized Implementation of GL Fractional-Order ..........ccccciimiiiiiiiiiiieer e 669
Alaa AbdAlrhman, Ahmed Soltan, Ahmed G. Radwan
Nile University, Egypt

Frequency Response of Linear Time-Varying Circuits Using Iterated Laplace Transform.................... 673
Shervin Erfani, Majid Ahmadi
University of Windsor, Canada



B2L-7 Special Session: Internet of Things (loT) Growth Acceleration in a Post-pandemic
World

Date: Tuesday, August 10, 2021

Time: 13:00 - 15:00

Location: Virtual Room 7

Chair(s): Love Kumar Sah, Western New England University
Neeraj Magotra, Western New England University

Smart and Connected Mask for Protection Beyond the Pandemic..........ccccccmimmiiiiiiincciisiieeeennneeeeenn 676
Naren Vikram Raj Masna, Rohan Reddy Kalavakonda, Reiner Dizon, Swarup Bhunia
University of Florida, United States

loT Device Battery Life: Go Slow for Fast Insights Into Challenging Conditions ...........ccccceveriiieececnene. 680
Brad Jolly
Keysight Technologies, United States

Hearing aid and Extreme Edge 10T Acceleration............ccccomiiiiiiiiiininne s 684
Robert Brennan, Stephanie Steffler, Jeffrey Dods, James He
ON Semiconductor, Canada

CNN-Based AMC for Internet of Underwater Things........ccccciiiiiiniiiiiiisse s 688
Alex Amorim’, Todd Morehouse', Dayalan Kasilingam’, Ruolin Zhou', Neeraj Magotra?
"University of Massachusetts, United States; “Western New England University, United States

A Low-Power loT-Enabled Smart Monitoring System for Efficient Product Delivery .........cccccoovvvrirnennns 692
Dipal Halder, Fathi Amsaad’, Nicolas Fourty?, Brian Hildebrand"

"Eastern Michigan University, United States; 2Université Grenoble Alpes, Grenoble INP, ESISAR,

France

Heterogeneous Integration: the New Component in the World of 10T ......cccemuecicccciiiiieeeeeeee e, 696
Neeraj Dantu’, Gene Frantz', Neeraj Magotra®
"Octavo Systems, United States; *Western New England University, United States

B3L-1 Mixed Signal Circuits |

Date: Tuesday, August 10, 2021

Time: 15:30 - 17:30

Location: Virtual Room 1

Chair(s): Jose M. de la Rosa, IMSE-CNM (CSIC/University of Seville)

A 0.025% DC Current Mismatch Charge Pump for PLL Applications ..........ccccooiimmimmei s 700
Shengyu Liang, Youze Xin, Chenglong Liang, Bing Zhang, Yanlong Zhang, Xiaoli Wang, Li Geng
Xi'an Jiaotong University, China

Area and Cost Analysis of the Mixed Signal Circuits in a Novel Monolithic 3D Process..........ccccceeeeee 704
Behnam Samadpoor Rikan?, Philipp Dominik Hafliger?, Gerald Cibrario”, Olivier Billoint', Mehdi

Mouhdach'

'CEA-Leti, France; *University of Oslo, Norway

A Center Frequency Calibration Technique for Ring VCO Exploiting Delay™ Detection ..............ccccueeus 708
Yuekang Guo, Qiang Pan, Xiaoming Liu, Jing Jin
Shanghai Jiao Tong University, China

PySyn: A Rapid Synthesis for Mixed-Signal Machine Learning Classification.............cccccerrririirrecennnne. 712
Farid Kenarangi, Inna Partin-Vaisband
University of lllinois at Chicago, United States

A Divider-Less Automatic Frequency Calibration for Millimeter-Wave Sub-Sampling Phase-

LOCKEO LOOPS euuuuiiiiiiiensisirrrnmassasssrrnmsssssssrnnnsssssssmsnnssssssemnnnsssssssnnnnsssssssenssnsssssssnsnnsssssssnnnnsssssssnnnnnsssssnsnnnnnsnns 718
Patrick Kurth, Urs Hecht, Enne Wittenhagen, Friedel Gerfers

Technische Universitét Berlin, Germany



B3L-2 Voltage Controlled Oscillators
Date: Tuesday, August 10, 2021

Time: 15:30 - 17:30

Location: Virtual Room 2

Chair(s): Armin Tajalli, The University of Utah

Hybrid Frequency Domain Simulation Method to Speed-Up Analysis of Injection Locked

L0 L= o7 1| = oY PO 722
Richelle Smith, Thomas Lee

Stanford University, United States

Inductive Noise Coupling in Superconductive Passive Transmission Lines.........ccccocoemrmrmreerrrnnniinnnnnes 727
Gleb Krylov, Eby Friedman
University of Rochester, United States

A Controllable KVCO RinNg VCO TOPOIOGY ....cccceviiiiirmiimirirermmnsnsssssssssssssssssssssssssssssssnsssssssssssssssssssssssssnnnnnns 732
Rajath Bindiganavile, Armin Tajalli
University of Utah, United States

A Linearization Technique for Ring VCO Exploiting Bulk-Modulation .............coeuimmmiciccciiiininieeeeeeeeeeens 737
Qiang Pan, Yuekang Guo, Jing Jin, Jianjun Zhou
Shanghai Jiao Tong University, China

B3L-3  Wireless and Microwave Circuits and Systems |
Date: Tuesday, August 10, 2021

Time: 15:30- 17:30

Location: Virtual Room 3

Chair(s): G. Rick Branner, University of California, Davis

A Dual-Band Low-Noise CMOS Switched-Transconductance Mixer with Current-Source

Switch Driven by Sinusoidal LO Signals ..........ccoioeioiieereriie e mmmme e e e e e e e e s s mmmne e 741
Benging Guo', Jing Gong?

"Chengdu University of Information Technology, China; ?Sichuan University, China

A 4-Bit Bidirectional Phase Shifter for 3GHz S-Band Applications.........ccccccoiimiiimiciiiimiccccn e, 745
Madhavi Kadam?, Abhishek Kumar', Sankaran Aniruddhan?
'Indian Institute of Technology Hyderabad, India; *Indian Institute of Technology Madras, India

A Broadband Active Balun with Inductor-Less Active Peaking and Imbalance Correction................... 749
Keisuke Kawahara, Yohtaro Umeda, Kyoya Takano
Tokyo University of Science, Japan

CMOS Power-Amplifier Design Perspectives for 6G Wireless Communications.............cccceeeeiiireeennnnn. 753
Zisong Wang? Huan Wang', Payam Heydari?
"Qualcomm, Inc, United States; 2Universiz‘y of California, Irvine, United States

B3L-4 Nonlinear Sensing Applications
Date: Tuesday, August 10, 2021

Time: 15:30- 17:30

Location: Virtual Room 4

Chair(s): Nipun Kaushik, Oklahoma State University

In-Pixel ADC Concept with HDR Hyperbolic Compression and CDS.............iiiiiiiiiiieeeeeeeeeeeeeeees 757
Philipp Dominik Hafliger, Mikkel Mikkelsen
University of Oslo, Norway

Programable Bandwidth Bio-Medical Amplifier for Multiple Bio-Potential Signals Detection

535 (=T 1 = 762
Israa AbuShawish, Soliman Mahmoud

University of Sharjah, U.A.E.



CMOS Image Sensor with Adaptive Readout Scheme for Low Power Applications .........ccccccevveeeeeeneeee. 766
Varun Kumar, Bibhudutta Satapathy, Wilfred Kisku, Amandeep Kaur, Deepak Mishra
Indian Institute of Technology Jodhpur, India

Performance and Noise Trade-Off for SC-Based Power Side-Channel Attack Detection

0 1 o 1 = 770
Nipun Kaushik', John Hu?

"Oklahoma State University, United States; 20SU, United States

B3L-5 Novel Implementations of Digital Circuits
Date: Tuesday, August 10, 2021

Time: 15:30 - 17:30

Location: Virtual Room 5

Chair(s): Nader Rafla, Boise State University

Floating-Point Square Root Calculation Algorithm Based on Taylor-Series Expansion and

=T T Lo T LY =TT o S 774
Jianglin Wei', Anna Kuwana', Haruo Kobayashi', Kazuyoshi Kubo?, Yuuki Tanaka'

"Gunma University, Japan; ?Oyama National College of Technology, Japan

A Low Power 8 x 27-1 PRBS Generator Using Exclusive-OR Gate Merged D Flip-Flops...........cccceeeeeees 779
Mayank Kumar Singh, Puneet Singh, Devarshi Mrinal Das, Mahendra Sakare
Indian Institute of Technology Ropar, India

Hardware Implementation of Multi-Rate Input SoftMax Activation Function ..............cooooiiiiiiiiienene. 783
Michael Wasef, Nader Rafla
Boise State University, United States

On Applications of Dependent Types to Parameterised Digital Signal Processing Circuits ................. 787
Craig Ramsay, Louise Crockett, Robert Stewart
University of Strathclyde, United Kingdom

B3L-6 Efficient Nonlinear Circuits

Date: Tuesday, August 10, 2021

Time: 15:30-17:30

Location: Virtual Room 6

Chair(s): Zahra Katbay, Wayne State University
Rashmi Jha, University of Cincinnati

Memristor-Based Probabilistic Cellular Automata..........ccccoiieeiiiiiiiiiiiii s s e ra e eees 792
Vasileios Ntinas?, Georgios Ch. Sirakoulis’, Antonio Rubio?
"Democritus University of Thrace, Greece; 2Universitat Politécnica de Catalunya, Spain

Superconducting Shuttle-Flux Shift Buffer for Race LOGIC ..........ccuvciviiiimmmmmrinnnssesnss e 796
Meriam Gay Bautista, Patricia Gonzalez-Guerrero, Darren Lyles, George Michelogiannakis
Lawrence Berkeley National Laboratory, United States

Design of a PRBS Generator and a Serializer Using Active Inductor Employed CML Latch ................. 802
Puneet Singh', Mayank Kumar Singh’, Vinayak Gopal Hande?, Mahendra Sakare’
'Indian Institute of Technology Ropar, India; ?Indian Institute of Technology, Ropar, India

A Compact and Power-Efficient Noise Generator for Stochastic Simulations........cc..cccccceieeiiiiiiiiiiinnnnns 806
Haixiang Zhao?, Rahul Sarpeshkar’, Soumyaijit Mandal?

"Dartmouth College, Thayer School of Engineering, United States; University of Florida, United

States

A Novel Architecture for Memristor-Based LOQGIC .........cccciiimmmmmmmimmmiissssss s sannnns 812
Farzad Mozafari’, Mohammad Javad Sharifi', Arash Ahmadi?, Majid Ahmadi®
"Shahid Beheshti University, Iran; *University of Windsor, Canada



B3L-7 Special Session: Advances in Cybersecurity Defense for Trusted Systems
Date: Tuesday, August 10, 2021
Time: 15:30 - 17:30
Location: Virtual Room 7
Chair(s): Carla Purdy, University of Cincinnati
Rashmi Jha, University of Cincinnati

EMC: Efficient Muller C-Element Implementation for High Bit-Width Asynchronous

N o o = 1 oY T

John Emmert, Sara VanDewerker
University of Cincinnati, United States

Fully BEOL-Compatible Switch Boxes Using RRAMs and Thin Film Transistors for

Reconfigurable and SeCUre ICS........ciiiiiiiisserrrrrr s

Aaron Ruen, Abhijeet Barua, Rashmi Jha, John Emmert
University of Cincinnati, United States

Security Analysis of a System-on-Chip Using Assertion-Based Verification ............cccccerrreennns

Padmaja Bhamidipati, Shanmukha Murali Achyutha, Ranga Vemuri
University of Cincinnati, United States

Improving Security in SCADA Systems Through Model-Checking with TLA+...............cceeeeeeeeeee

Nawar Obeidat, Carla Purdy
University of Cincinnati, United States

Educating the Next Generation of Cybersecurity Defenders at the University of Cincinnati......

Carla Purdy, John Emmert, Rashmi Jha, Ranga Vemuri
University of Cincinnati, United States

B4L-7 Edgar Sanchez Memorial Session
Date: Tuesday, August 10, 2021
Time: 18:00 - 19:30
Location: Virtual Room 7
Chair(s): Jose Silva-Martinez, Texas A&M
David J. Allstot, Oregon State University

Remembering the Early Years of Edgar Sanchez-Sinencio..........ccccoommmmiiriiiiiiiincccccsiseeeeeee e

Phillip E. Allen
Georgia Institute of Technology, United States

TranSCONAUCLOr-Based FilterS.......cciuuiiiieiiiieirireirreirerenrerenssesressrasresssasrassenssmssenssnssenssnssensenssnnsen

Randall L. Geiger
lowa State University, United States

From Switched-Capacitor Hearing Aids to Testing Burst Noise, Our 30 Year Journey of

Applied Research to Solve Everyday Life Challenges..........ccccccimmiiiiiiiiiiniiciisieenrnnnee s

Alexander Reyes
Texas Instruments, United States

Edgar\'s pioneering work in Power Management with focus on capless LDOs, both in

Academia and in the INAUSEry ... e s r s s rr e e s s e e e nnnns

Moises Robinson
Vidatronic, United States

Current Mode Continuous-Time Analog CirCuUits ..........ccccceiiiiiiiiiiiiiiiiniic s e e e ee e e

Jaime Ramirez-Angulo
New-Mexico State University at Las Cruces, United Kingdom

No Paper

No Paper



COL-1 Keynote 3: Khurram Waheed

Date: Wednesday, August 11, 2021

Time: 08:30 - 09:30

Location: Virtual Room 1

Chair(s): Fathi M. Salem, Michigan State University

Chalking the Path to Limitless Wireless Connectivity ...........cccccmimimiimicecemmesscsscsssss e e e e eeeeeeeeennes No Paper
Khurram Waheed
NXP Semiconductors, United States

C1L-1 Mixed Signal Circuits Il

Date: Wednesday, August 11, 2021

Time: 10:00 - 12:00

Location: Virtual Room 1

Chair(s): Maher Rizkalla, Indiana University Purdue University Indianapolis
Sinan Yilmaz, Columbia University

A Split-Modular Approach to Wave Digital Filters Containing Bipolar Junction Transistors ................ 840
Lech Kolonko, Bartosz Musiol, Jérg Velten, Anton Kummert
University of Wuppertal, Germany

A Novel 22.7 ppm/°C Voltage Mode Sub-Bandgap Reference With Robust Startup Nature................... 844
Rajasekhar Nagulapalli®, Rakesh Kumar Palani’
'Indian Institute of Technology Delhi, India; ?Oxford Brookes University, United Kingdom

Integrated Potentiostat Design for Neurotransmitter Detection in Wireless Implants ........................... 848
Sinan Yilmaz', Timothy Constandinou?, Sandro Carrara'

"Ecole Polytechnique Fédérale de Lausanne, Switzerland: ?Imperial College London, United

Kingdom

A Low-Power Double-Tail fT-Doubler Comparator in 65-nm CMOS.............ccccoiinmrrieereee s 853
Aman Anand, Yu Qi, Hossein Miri Lavasani
Case Western Reserve University, United States

C1L-2  Security in Circuits and Networks

Date: Wednesday, August 11, 2021

Time: 10:00 - 12:00

Location: Virtual Room 2

Chair(s): Shervin Erfani, University of Windsor
Rashmi Jha, University of Cincinnati

Acoustic Side Channel Attack for Device Identification Using Deep Learning Models..............cccovuuueees 857
Adhin V', Arunjo Maliekkal', Sanjay K', Mukilan K, Chitra R', Alex P. James?

"IITMK, India; ?Indian Institute of Information Technology and Management-Kerala/Digital

University Kerala, India

Character Reassignment for Hardware Trojan Detection............cccceiiimmmmmiiini e 861
Noah Waller, Hunter Nauman, Derek Taylor, Rafael Del Carmen, Jia Di
University of Arkansas, United States

Design of a Delay-Based FPGA PUF Resistant to Machine Learning Attacks ..........ccccoccmrrreeirniiniinenne 865
Ahmed Oun, Mohammed Niamat
University of Toledo, United States

A Low-Complexity Flexible Logic-Locking Scheme Resisting Removal Attacks ............ccccccvvvininiirnnnnnns 869
Jingbo Zhou, Xinmiao Zhang
Ohio State University, United States

A SoC Design of TrustZone Based Key Provisioning for FPGA IP Protection.......cccccccceeeeieiiiinininnisnennnns 874
Gregory Williams, Jerry Aizprua, Mohammad Alhaddad, Doua Yang, Nabila BouSaba, Fareena

Saqgib

University of North Carolina at Charlotte, United States



A Proposed Software Protection Mechanism for Autonomous Vehicular Cloud Computing................ 878
Muhammad Hataba', Ahmed Sherif', Reem Elkhouly?
’University Of Southern Mississippi, United States; “Waseda University, Japan

C1L-3 RF and Microwave Circuits

Date: Wednesday, August 11, 2021

Time: 10:00 - 12:00

Location: Virtual Room 3

Chair(s): Rashad Ramzan, National University of Computer and Emerging Sciences
G. Rick Branner, University of California, Davis

An Active Inductor Based TIA with Ambient Light Rejection for VLC Applications.............ccceeiiinnnnnnns 882
Nasir Quadir, Muhammad Awan, Mohamed Abdallah, Bo Wang
Hamad Bin Khalifa University, Qatar

Passive Duplexers for 5G mm-Wave Applications..........cccccceiiiiiiiiiiiiiiirsccrce s s s e e e e e e e e e e nanes 886
Muhammad Omar?, Muhammad Usman?, Kenneth Stanwood®, Rashad Ramzan'
'FAST-NU, Pakistan; Pl Invent, Pakistan; *Wi-LAN Inc, United States

A Low-Noise Stacked Differential Optical Receiver in 0.18-um CMOS ... e 890
Wei Huang, Xiangwen Liu, Yongjun Shi, Dan Li, Bing Zhang, Xiaoyan Gui, Li Geng
Xi'an Jiaotong University, China

Design of a Multi-Tone Wireless Power Transmitter Using Second Harmonic Extraction of a
Voltage-Controlled OScCillator ..........cccciimmmmiii e —————— 894
Ryan Reed, Fariborz Pour, Dong Sam Ha

Virginia Polytechnic Institute and State University, United States

Broadband Millimeter-Wave 5G CMOS Power Amplifiers with High Efficiency at Power

Backoff and ESD-Protection in 22nm FD-SON..........o e e e e e e e mm s 899
Jill Mayeda?, Donald Lie?, Jerry Lopez'

"Noise Figure Research, United States; *Texas Tech University, United States

C1L-4  Processing and Circuits for Sensors and Wearables
Date: Wednesday, August 11, 2021

Time: 10:00 - 12:00

Location: Virtual Room 4

Chair(s): Yiming Deng, Michigan State University

Real-Time Multi-Channel Capacitive Sensing System for Cross Bores Detection and

Characterization ... R R R n e e 903
Jiaoyang Li?, Guanyu Piao? Mohand Alzuhiri?, Varundesa Desai', Yiming Deng?

'Gas Technology Institute, United States; “Michigan State University, United States

A Low-Cost Liquid-Based Capacitive Sensor for PM2.5 Monitoring...........cooeoiiiimmmieieieiereeeeeeeeeeeeeeees 907
Ehsan Ashoori, Sina Parsnejad, Heyu Yin, José Figueroa, Nelson Sepulveda, Andrew Mason
Michigan State University, United States

A Backpack Recording Platform for Neural Measurements in Ambulatory Insects .............coceeiiiinnnnnns 911
Owen Pochettino?, Darshit Mehta?, Debajit Saha', Baranidharan Raman?, Kenji Aono?, Shantanu
Chakrabartty?

"Michigan State University, United States; ?“Washington University in St. Louis, United States

Low-Power and Area-Efficient Fully On-Chip ECG Motion Artifact Removal Circuitry Utilizing

Band Pass Filter Based R-Peak Detection Scheme .......... . e e e 916
Masoud Nazari, Kye-Shin Lee

University of Akron, United States

HDR 4T-APS Pixel for Event Generation by Frame Differencing........ccccuuumememmccciccciiiiine e eeeeeeeeeeeecananns 921
Marko Jaklin, Daniel Garcia Lesta, Victor Manuel Brea Sanchez, Paula Lopez Martinez
CiTIUS - Centro Singular de Investigacion en Tecnoloxias Intelixentes, Spain



C1L-5 Late Breaking News - Wireless & RF Systems
Date: Wednesday, August 11, 2021

Time: 10:00 - 12:00

Location: Virtual Room 5

Chair(s): Muhammad Haider, University of Alabama at Birmingham

ACLR Improvement Method for RF Power Amplifiers in Wireless Communication Systems................ 925
Jorhan Ordosgoitti®, Abdullah Eroglu’
"North Carolina A&T State University, United States; 2Qorvo, United States

Analog Pulse-Based Channel Sensing for Spectrum Efficient Wireless Data Transmission ................ 929
Md Kamal Hossain, Mohammad Haider
University of Alabama at Birmingham, United States

A Fractional Approach to Time Synchronization in Wireless Body Area Networks ...........cccceevvivviinennns 933
Giuseppe Coviello?, Gianfranco Avitabile?, Claudio Talarico', Janet Roveda®, Antonello Florio?

"Gonzaga University, United States; *Polytechnic University of Bari, Italy; *University of Arizona,

United States

Accurate Distance Measurement Using Narrowband Systems..........cccccciiiiiiiireesiscesesesssscsssss s eeeeeeeeens 937
Mihai-lonut Stanciu, Jerome Brillant, Claudio Rey, Khurram Waheed

NXP Semiconductors, France; NXP Semiconductors, Romania; NXP Semiconductors, United

States

C1L-6  Non-Linear Circuits and Systems
Date: Wednesday, August 11, 2021

Time: 10:00 - 12:00

Location: Virtual Room 6

Chair(s): Sakib Hasan, University of Mississippi

A Latency-Optimized Lookup Table for Nonlinearity Calibration in VCO-Based Sigma-Delta

AADCS ..t e e e ee——asassssssseaeeeeeeeeeeeeeeretn————_____t_LEEEeseteeeieeeeeeeeeeeennnnnnnn______—_aaaaaarererrerannnns 941
Yanlin He, Yuekang Guo, Jing Jin, Jianjun Zhou

Shanghai Jiao Tong University, China

Successive Approximation Register TDC in Time-Mode Signal Processing .........ccoooeveeeeeecicsmmeeneeeeeen. 945
Daniel Junehee Lee?, Fei Yuan?, Yushi Zhou'
'L akehead University, Canada; ?Ryerson University, Canada

A Novel Ring Amplifier with Low Common-Mode Voltage Variation and Noise Reduction

Using Floating Power TeChNIQUE .........oooiciiiiiieiiii s 949
Jingchao Lan, Yan Zheng, Yimin Wu, Fan Ye, Junyan Ren

Fudan University, China

Design of a Weighted Average Chaotic System for Robust Chaotic Operation ..........cccccmriieirriiiniinnnne. 954
Md Sakib Hasan, Partha Sarathi Paul, Maisha Sadia, Md Razuan Hossain
University of Mississippi, United States

On Memristor Modeling for @ VGA ApPliCation ..........cccciimiiiiiiiiiiiiiiiccrimeerre s s 958
Todd Wey, Eli Crippen
Lafayette College, United States

C1L-7  Special Session: Low-Power Circuit Techniques for Energy-Autonomous loT Devices
Date: Wednesday, August 11, 2021
Time: 10:00 - 12:00
Location: Virtual Room 7
Chair(s): Mohammad Alhawari, Wayne State University
Zahra Katbay, Wayne State University

Wireless Charging of loT Devices in Smart Homes Using Retrodirective WPT ..........cccccoiiiiiiiiiiinnnens 962
Zahra Katbay, Dimitrios Sounas, Mohammed Ismail
Wayne State University, United States



SPICE Modeling and CMOS Circuit Development of a SiC Power IC Technology..........cccceeeevvvereeeecnnnne. 966
Tianshi Liu?, Hua Zhang? Sundar Babu Isukapati®, Emaran Ashik', Adam Morgan®, Bongmook

Lee’, Woongje Sung®, Marvin White?, Ayman Fayed?, Anant Agarwal®

"North Carolina State University, United States; “Ohio State University, United States; *SUNY

Polytechnic Institute, United States

L-Based DC-DC Boost Regulator Using Voltage-to-Time Converter for Self-Powered Devices............ 970
Dima Kilani', Mohammad Alhawari?, Baker Mohammad'
"Khalifa University, U.A.E.; 2Wazyne State University, United States

A Dual-Frequency Single-Inductor Single-Output DC-DC Converter Topology with Spur-Free

Switching for Security APPliCatioNS........cceueeicicicriiiii e 974
Tanner Tengberg, Ayman Fayed

Ohio State University, United States

Demystifying Maximum Power Transfer Methodologies for Charge Pumps: An Analytical

Y0 o o T T o T 978
Abdullah Aloglah, Mohammad Alhawari

Wayne State University, United States

C2L1 Mixed Signal Circuits Il

Date: Wednesday, August 11, 2021

Time: 13:00 - 15:00

Location: Virtual Room 1

Chair(s): Jose M. de la Rosa, IMSE-CNM (CSIC/University of Seville)
Bryan Orabutt, Washington University in St. Louis

An Ising Machine Solving Max-Cut Problems Based on the Circuit Synthesis of the Phase

Dynamics of a Modified Kuramoto Model......... . 982
Karlheinz Ochs, Bakr Al Beattie, Sebastian Jenderny

Ruhr-University Bochum, Germany

A 443pW Accumulation-Mode Gate-Leakage Based Bandgap Reference for loT Applications............. 986
Abhishek Pullela’, Ashfakh Ali?, Sushanth Reddy?, Arpan Jain', Zia Abbas’

'International Institute of Information Technology Hyderabad, India; *International Institute of

Information Technology, Hyderabad, India

Design of Mixed-Mode Systems for Pulse-Shape Discrimination.............ceeeeuiiciciiciinininessseseeeeeeeesssnnnns 9290
Bryan Orabutt*, Roger Chamberlain®, Jonathan Elson®, George Engel?, Franck Delaunay’, Lee

Sobotka®

"LPC Caen, France; *Southern lllinois University Edwardsville, United States; 3Washington Universit

in St. Louis, United States; *Washington University in St. Louis, United States

A 0.85V Supply, High PSRR CMOS Voltage Reference Without Resistor and Amplifier for

Ultra-Low Power APPlICAtioNS ........ .o e e s s s e e s e e e e e e e e s e me s e e e s e s e e e e e e e e e e e nemnmmmannnnn 995
Ashutosh Pathy?, Banthi Adithya', Zia Abbas?

"BlueSemi R&D Pvt LTD, India; 2International Institute of Information Technology Hyderabad, India

A Stray-Insensitive Low-Power Capacitive Sensor Interface with Time-Compensation

= o3 0T T 999
Yixuan He, Yong-Bin Kim

Northeastern University, United States



C2L-2 Control Systems and Mechatronics
Date: Wednesday, August 11, 2021
Time: 13:00 - 15:00
Location: Virtual Room 2
Chair(s): Reyad El-Khazali, Khalifa University
Wei Tang, New Mexico State University

Quadcopter UAV Control Based on Input-Output Linearization and PID ...........ccccccoviiiiiiiiiierseeveeeecnnnnns 1003
Joaquin Aguerrebere3, Eduardo Gamaliel Hernandez-Martinez®, Sergio Montufar-Chavez*, Xavier
Tortolero-Baena', Mauricio Salgado-Aguirre', Guillermo Fernandez-Anaya®, Enrique Ferreira-

Vazquez?, Jose Job Flores-Godoy?

"Grupo Tecnolégico Santa Fe, Mexico; *Universidad Catélica del Uruguay, Uruguay; *Universidad
Iberoamericana Ciudad de México, Mexico; 4University of Texas at San Antonio, United States

Investigation of Behaviours of Kerwin-Huelsman-Newcomb Filters Using Nichols Charts of

£ Y=Y 20 0o Yo Y 30 ¥ 1o ' 4 Lo o P 1007
Tri Tran, Anna Kuwana, Haruo Kobayashi

Gunma University, Japan

Lateral Trajectory Tracking Control Using Backstepping Method for Autonomous Vehicles............. 1013
Lubna Khasawneh, Manohar Das
Oakland University, United States

Solving Dimensionless Multirotor State Equations Using an LSTM Network..........cccccceveereeeeeeeeeccnnnnns 1017
Kaito Isogai, Kazuya Ozawa, Hideaki Okazaki
Shonan Institute of Technology, Japan

C2L-3 Wireless and Microwave Circuits and Systems Il
Date: Wednesday, August 11, 2021

Time: 13:00 - 15:00

Location: Virtual Room 3

Chair(s): G. Rick Branner, University of California, Davis

A Pull-Up VCSEL Driver with a Shunt RC Load in 65-nm CMOS............oooiiiiiiieere e 1022
Di Zhang, Glenn Cowan
Concordia University, Canada

A Transmitter IC with Supply Tuning for Frequency-Reconfigurable Antenna Cluster...............c........ 1026
Ali Raza Saleem, Kari Stadius, Jari-Matti Hannula, Anu Lehtovuori, Marko Kosunen, Ville Viikari,

Jussi Ryynanen

Aalto University, Finland

Multi-Stage Damping Factor Modulation in Optical Receiver Front-Ends............ccccceeviiiiiiiiiniininccecnnnnns 1031
Pouria Aminfar, Glenn Cowan
Concordia University, Canada

Hybrid GWOCS Optimization Based Parameter Extraction Method Applied to GaN Devices.............. 1035
Abdallah Abushawish, Anwar Jarndal
University of Sharjah, U.A.E.

C2L-4 Sensing Circuits

Date: Wednesday, August 11, 2021

Time: 13:00 - 15:00

Location: Virtual Room 4

Chair(s): Muhammad Haider, University of Alabama at Birmingham

An Inaccuracy of 0.5 °C Digital Temperature Sensor from -40°C to 125°C with Curvature

L0 oY =Y o2 1 T o P 1040
Fuyue Qian, Xiaowei Zhang, Jianxiong Xi, Lenian He

Zhejiang University, China



Design of a 5-Bit Current Steering DAC for Driving High Forward Voltage LEDs.............cccceevveveeeeeeee 1045
Seyedfakhreddin Nabavi, Aref Pourzadi, Sharmistha Bhadra
McGill University, Canada

A Machine Learning Based Smart Contact-Less pH Sensing and Classification..........cccccccceiiiiinnnes 1049
Maryam Saberi, Steven Gardner, Mohammad Haider
University of Alabama at Birmingham, United States

Real-Time Analog Event-Detection for Event-Based Synchronous Sampling of Sparse

IS T=T 0 L= o = o [ = = 1053
Saleh Bunaiyan, Feras Al-Dirini

King Fahd University of Petroleum & Minerals, Saudi Arabia

C2L-5 Late Breaking News -- Neural Networks
Date: Wednesday, August 11, 2021
Time: 13:00 - 15:00
Location: Virtual Room 5
Chair(s): Arash Ahmadi, University of Windsor
Syed Rafay Hasan, Tennessee Tech University

Training Strategies for Convolutional Neural Networks with Transformed Input.........ccccccmemnnnnnnnnnnnen. 1058
Masoumeh Kalantari Khandani, Wasfy B. Mikhael
University of Central Florida, United States

Deep Learning Based Time-Series Forecasting Framework for Olive Precision Farming................... 1062
Mohammed Atef', Ahmed Khattab?, Essam Agamy?, Mohamed Khairy?
'Al-Azhar University, Egypt; *Cairo University, Egypt

Unbounded Capacity Associative Memory for Real-Valued Pattern Storage and Recall..................... 1066
Fathi Salem
Michigan State University, United States

A Reversible-Logic Based Architecture for Convolutional Neural Network (CNN)..........cccccceiviiiiiinnnnns 1070
Kasem Khalil, Bappaditya Dey, Ashok Kumar, Magdy Bayoumi
University of Louisiana at Lafayette, United States

Security Analysis of Capsule Network Inference Using Horizontal Collaboration .....................u........ 1074
Adewale Adeyemo', Faiq Khalid?, Tolulope A. Odetola’, Syed Rafay Hasan'
"Tennessee Technological University, United States; *Vienna University of Technology, Austria

C2L-6 Nonlinear Time-Domain Signal Processing

Date: Wednesday, August 11, 2021

Time: 13:00 - 15:00

Location: Virtual Room 6

Chair(s): Wolfgang Mathis, Leibniz Universitdt Hannover
Ljiljana Trajkovic, Simon Fraser University

Finding DC Operating Points of Nonlinear Circuits Using Carleman Linearization.............ccccceceeeeeeee. 1078
Harry Weber', Ljiljana Trajkovié?, Wolfgang Mathis'
'Leibniz Universitat Hannover, Germany; 2Simon Fraser University, Canada

Gated Vernier Delay Line Time Integrator for Time-Mode Signal Processing...........cccccvvvummmrnrnnnnennnnnn, 1082
Parth Parekh?, Fei Yuan?, Yushi Zhou'
'L akehead University, Canada; ’Ryerson University, Canada

Improved Method for Dealing with Discontinuities in Power System Transient Simulation

Based on Frequency Response Optimized Integrators Considering Second Order Derivative .......... 1086
Sheng Lei, Alexander Flueck

lllinois Institute of Technology, United States



A Dynamic Body-Bias Linearization Technique Enabling Wide-Band GmC Based Continous-

Time Sigma-Delta Converters in 22 nm FD-SOI CMOS.........ccooiiiimimmmcrcsss e e s s nn s s 1090
Julius Edler, Marcel Runge, Friedel Gerfers

Technische Universitét Berlin, Germany

Compact Power-Efficient Static Class-AB Miller Op-Amp with Enhanced Large and Small

Signal FIGUres Of METit.....c.uuuueeiiiiiiiiii i r e rrr s s s s s s s s s s s s e s e e e e e e e s e e e nnnnasassssssssssssssssesennerenennnnnnnnnnnnnn 1094
Anindita Paul®, Jaime Ramirez-Angulo?, Alejandro Diaz-Sanchez', Frank X. Li®

"INAOE, Mexico; ?New Mexico State University, United States; 3 Youngstown State University,

United States

C2L-7 Late Breaking News -- CMOS and Memory Elements
Date: Wednesday, August 11, 2021
Time: 13:00 - 15:00
Location: Virtual Room 7
Chair(s): Rashid Rashidzadeh, University of Windsor
Baker Mohammad, Khalifa University

A Novel Linear-Logarithmic Active Pixel CMOS Image Sensor with Wide Dynamic Range................. 1100
Ko-Chi Kuo
National Sun Yat-sen University, Taiwan

CMOS Implementation of a Proteresis-Hysteresis (ProHys) SwitCh........ccccccciiiiiiniiiisiessninnncceenn 1104
Salma Khan', Syed Azeemuddin’, Mohammed Arifuddin Sohel?

'International Institute of Information Technology Hyderabad, India; *Muffakham Jah College of

Engineering and Technology, India

Simple Grounded Meminductor Emulator Using Transconductance Amplifier.........c.cccoeeeeieeeiiiiinenens 1108
Ankur Singh?, Shekhar Suman Borah', Mourina Ghosh'
"INT Guwahati, India; ?Indian Institute of Information Technology Guwahati, India

A Simple Monitor for Tracking NBTI in Integrated Systems..........ccccooviiiiiiiiimieiecece s s e e 1112
Matthew Strong, Kushagra Bhatheja, Ruohan Yang, Degang Chen
lowa State University, United States

A Dynamic System Approach to Spiking Memristor Network Investigation ...........ccccccirrriiiiniiiinns 1116
Francesco Marrone, Gianluca Zoppo, Fernando Corinto, Marco Gilli
Politecnico di Torino, Italy

C3L-7  Anthony N. Michel Memorial Session

Date: Wednesday, August 11, 2021

Time: 15:30 - 17:00

Location: Virtual Room 7

Chair(s): Derong Liu, University of lllinois at Chicago
Fathi M. Salem, Michigan State University

N = T3 T = T Y= No Paper
Anjan Bose
Washington State University, United States

O = Y o T =Y | No Paper
Jay Farrell
University of California, Riverside, United States

N L= 0 = T No Paper
Jennie Si
Arizona State University, United States

D 7Y o o T T No Paper
Derong Liu
University of lllinois at Chicago, United States



B L T =T o N [T T T O No Paper
Yih-Fang Huang
University of Notre Dame, United States





