1/6

2020 IEEE International
Symposium on Circuits and
Systems (ISCAS 2020)

Virtual Conference
10-21 October 2020

Pages 1-605

IEEE Catalog Number: CFP20ISC-POD
ISBN: 978-1-7281-3321-8



Copyright © 2020 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP20ISC-POD
ISBN (Print-On-Demand): 978-1-7281-3321-8
ISBN (Online): 978-1-7281-3320-1
ISSN: 0271-4302

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

000



TABLE OF CONTENTS

OVERVIEW PAPER: POWER GRIDS IN THE MIDST OF RAPIDLY INCREASING
PENETRATION OF POWER ELECTRONICS

Power Grids in the Midst of Rapidly Increasing Penetration of Power Electronics...........ccccceceeeieneiencnnenne.

Chi K. Tse

ANALOG CIRCUITS I

A Sub-uW 3-10MHz Stacked Oscillator with a Duty-Cycle Calibrated Level Shifter..........ccccccoevvervennnnnn.

Goncalo Rodrigues, Diogo Caetano, Diogo Brito, Jorge Fernandes, Taimur Rabuske

An All Low-Voltage Devices Level Shifter with Stress Protection for Powering Events...........cccccccceveeen.e.

Nestor Cuevas, Elkim Roa

Lower Bounds on Power Consumption of Clock Generators for ADCS ..........ccccvevervieecienienieniieieeve e

Behzad Razavi

Comparison of Millimeter Wave Quadrature-VCOs for 28GHz 5G Applications...........cccceveeeveeveereeereennennn.

Vikas Aggarwal, Ritabrata Bhattacharya, Taranjit Kukal, Sankaran Aniruddhan

An Interface ASIC for an Atmospheric-Pressure MEMS Gyroscope with PLL-Based Phase

Adjustment and SC Amplitude RegUIAtION .........ccieriiiiiiiiieiccieieeee ettt

Meng Zhao, Qiancheng Zhao, Wengao Lu, Guizhen Yan

DATA CONVERTERS 1

On Fully Differential Incremental AX ADC with Initial Feedback Zeroing and 1.5-Bit Feedback................

Bo Wang, Man-Kay Law, Amine Bermak

A 10-Bit Fully-Predictive ADC with Code-Recombination Algorithm in Transducing Sensor Node

N ¥ T2 1 SRRSO SRS

Zhong Zhang, Jing Li, Qi-Hui Zhang, Ning Ning, Qi Yu

A 336f5ims 0.89mW 200MS/s SMHz Bandwidth 2-2 MASH AX Time-to-Digital Converter with

Differential Time-Mode ArIthmeEtic UNIES........ooovviiiiouiieiiiiiieceieee et eeeee e e eeee e e et e e e eenareeeeaeeesenaaeeeennens

Kai Zhu, Jianhua Feng, Yinxuan Lyu

VCO-ADC Linearization by Switched Capacitor Frequency-to-Current Conversion............cceeeereeecueeuennenns

Ruben Garvi, Leidy Mabel Alvero-Gonzalez, Carlos Perez, Eric Gutierrez, Luis Hernandez

RF CIRCUITS I

A 27GHz-to-33GHz Variable-Gain Amplifier with Precise 0.5dB Step Size in 40nm-CMOS for 5G

and Ka-Band Satellite APPIICALIONS .........cceceeriieiiieiieieniesteeseeste e steseeesteeseesseesaesssessaesseessesssesssesseesseesseenns

Olujide Adeniran

W-Band Synthesized Modulator and Demodulator with Wideband Performance in 65-nm CMOS..............

Zhenpeng Zheng, Xiangyu Meng, Jiaqi Zhang, Mo Zhou, Dihu Chen



An Unconditionally Stable 28 GHz 18 dB Gain LNA Employing Current-Reuse.............ccoecvevverreriecirnnnnnnnns 56
Madhavi Kadam, Sankaran Aniruddhan, Abhishek Kumar

An 81-99 GHz Tripler with Fundamental Cancellation and 3rd Harmonic Enhancement Technique

TN A0-NIM CIMOS ..ottt b e h e ea et e et et e bt h e e bt et et et e st e bt e bt ebeestente st e nteebesbeebeene 60
Xiaolei Su, Xiucheng Hao, Dong Wang, Zhengkun Shen, Zexue Liu, Junhua Liu, Huailin Liao

DIGITAL CIRCUITS, SYSTEMS & ARCHITECTURES FOR MACHINE LEARNING I

Efficient Accelerator for Dilated and Transposed Convolution with DecompoSition ............cceeeerueerieecieeiennnens 65
Kuo-Wei Chang, Tian-Sheuan Chang

A Systolic Dataflow Based Accelerator for CINNS..........ccuiiciiiieiieiieieeie ettt seee e sre e esseessessaens 70
Saptarsi Das, Arnab Roy, Kiran Kolar Chandrasekharan, Ankur Deshwal, Sehwan Lee

Sparsity-Aware Deep Learning Accelerator Design Supporting CNN and LSTM Operations............ccccceue..... 75
Shen-Fu Hsiao, Hsuan-Jui Chang

Weight Isolation-Based Binarized Neural Networks ACCelerator............cocvevierieriieiinienieneeseeee e 79
Zhangkong Xian, Hongge Li, Yuliang Li

High-Speed Power-Efficient Coarse-Grained Convolver Architecture using Depth-First
COMPIESSION SCHEIIIC ... ..eeetiiietietiee ettt ettt ettt et e b e bt e bt e et s et e e st e eae et e e et enseeneeeseesseesseeseenseeneesneenns 83
Yi-Lin Wu, Yi Lu, Juinn-Dar Huang

HARDWARE SECURITY FOR LOGIC, CIRCUITS & ARCHITECTURES I

Low-Cost Remarked Counterfeit IC Detection using LDO Regulators ............ccceeveviieiieienienieneeeeie e 88
Sreeja Chowdhury, Fatehmeh Ganji, Domenic Forte

An All Digital Highly Programable TAF-DPS Based True Random Number Generator Working on
Principles of Frequency-Mixing and Frequency-Tracking............ccccveoieiiiriiiieiienieie e 93
Xiangye Wei, Liming Xiu

CT PUF: Configurable Tristate PUF against Machine Learning Attacks ...........ccccoeevveierierieeneenieeie e 98
Qiang Wu, Jiliang Zhang

Cause Analysis Method of Entropy Loss in Physically Unclonable Functions.............ccceccvecieiinieneenenenee. 103
Mitsuru Shiozaki, Yohei Hori, Tatsuya Oyama, Masayoshi Shirahata, Takeshi Fujino

A Stable Physically Unclonable Function Based on a Standard CMOS NVR .......ccccccooviiviiiiiiniinienieseeeeee, 108
Javier Ardila, Joan Santamaria, Karen Florez, Elkim Roa

WIRELINE, WIRELESS, & OPTICAL COMMUNICATIONS

A 1.575GHz, 1.63mW CMOS Injection-Locked Ring Oscillator Powered by FBAR-Based PLL
2SS = (= 1 11T 112
Kangmin Hu, Julie Hu, Brian Otis, Patrick Y. Chiang

A 50Gb/s PAM-4 Optical Receiver with Si-Photonic PD and Linear TIA in 40nm CMOS...........cccccoenennenn 116
Yang Liu, Nan Qi, Xiuli Xu, Weizhong Li, Lei Wang, Minjia Chen, Qixiang Cheng, Jingbo
Shi, Liyuan Liu, Jian Liu, Xi Xiao, Nanjian Wu



A 112-Gb/s PAM-4 Linear Optical Receiver in 130-nm SiGe BICMOS.........cccociiiiiiininincninicecicneneee
Dan Li, Shengwei Gao, Yongjun Shi, Xiaoyan Gui, Nan Qi, Zhiyong Li, Quan Pan, Patrick
Chiang, Li Geng

A Short Sensing-Time Cyclostationary Feature Detection Based Spectrum Sensor for Cognitive

RAAIO NEIWOTK ...ttt bttt b et b e h e st e et e s bt s bt e bt ebees b et et e nbenbeebeeaeenee
Rahul Shrestha, Shubham Sanjay Telgote

INTEGRATED POWER CIRCUITS & CHARGE PUMPS 1

Investigation of Effect of Stray Capacitances in Air-Core Toroidal Transformer at High-Frequency
Oscillation Based on Internal Magnetic FIUX Density .......ccccevieriiiiiiiinieriieiee e
Kazuki Hashimoto, Takafumi Okuda, Takashi Hikihara

High-Efficiency Charge Pumps with No Reversion Loss by Utilizing Gate Voltage Boosting
1] 114 L a | TSRPR
Yixin Zhou, Zhigong Wang, Keping Wang

A Novel Start-Up Technique for Time-Based Boost Converters with Seamless PFM/PWM
B B V03 1516 s OOt
Tommaso Rosa, Mauro Leoncini, Salvatore Levantino Massimo Ghioni

A 13.56-MHz Wireless Power Transfer Transmitter with Impedance Compression Network for
Biomedical APPIICALIONS ...c..eetitiriiriinteiteeit ettt ettt ettt sttt ettt a et s bt sae et eat et et et et bbb eaee
Fu-Wen Chang, Ping-Hsuan Hsieh

A 0.12V Fully Integrated Charge Pump with Gate Voltage Optimization for Energy Harvesting

AAPPIICALIONS. ¢...eneite ettt h bttt et e bbbt e bt h e bt et n e b e ke be bt bt e st e st et et bbbt eneenee
Yi Tan, Yohsuke Shiiki, Hiroki Ishikuro

CAS JOURNAL PAPERS: POWER CIRCUITS

An AC—DC Rectifier with Active and Non-Overlapping Control for Piezoelectric Vibration
1S3 5o A = B Tl 1 VSRS
Robert Chen-Hao Chang, Wei-Chih Chen, Lin Liu, Sheng-Hung Cheng

Exploiting Self-Capacitances for Wireless Power Transfer ............cccooeviniiiiiiieiiniceeeeeee,
Yarub Alazzawi, Kenji Aono, Erica L. Scheller, Shantanu Chakrabartty

Quasi Class-DE Driving of HIFU TranSAuCET ATTAYS......cccueeuertiertienieeieeie e eeiesteeste e eeeeseesseesseesseesseeneeenees
Carlos Christoffersen, Thinh Ngo, Ruiqi Song, Yushi Zhou, Samuel Pichardo, Laura Curiel

A 100-mV=-2.5-V Burst Mode Constant on-Time-Controlled Battery Charger with 92% Peak

Efficiency and Integrated FOCV TEChNIQUE .....c.eoueiuiriiriiriiieiiieniencncecet ettt s
Murali K. Rajendran, V. Priya, Shourya Kansal, Gajendranath Chowdary, Ashudeb Dutta

INTEGRATED BIOMEDICAL SENSORS, CIRCUITS. & SYSTEMS 1

Pseudo-Resistor Based Attenuator as an Efficient Electrode Driver for Sinusoidal Stimulation of

Henning Schutz, Raphael Steinhoff, Steffen Moll, Thoralf Herrmann, Gunther Zeck, Albrecht
Rothermel



CMOS Integrated Impedance to Frequency Converter for Biomedical Applications ...........ccccecceceeveerienennenne. 162
Ava Hedayatipour, Shaghayegh Aslanzadeh, Nicole McFarlane

Heartbeat-Based Synchronization Scheme for the Human Intranet: Modeling and Analysis .........cccccceeuenee. 167
Robin Benarrouch, Ali Moin, Flavien Solt, Antoine Frappe, Andreia Cathelin, Andreas
Kaiser, Jan Rabaey

Operational Amplifier Sharing Based High-Pass Sigma-Delta Modulator with Programmable
Feedforward Coefficients for ECG Signal ACQUISTHON .....coouietieiieiieiestieiiesie ettt 172
Po-Han Su, Kuan-Lin Huang, Shuenn-Yuh Lee

BIOMETRICS & BIOMEDICAL SIGNAL/IMAGE PROCESSING, CIRCUITS & SYSTEMS 1

Noise-Resilient and Interpretable Epileptic Seizure Detection...........ccevvevieeriieciiiienienieeie e 176
Anthony Hitchcock Thomas, Amir Aminifar, David Atienza

Binary Single-Dimensional Convolutional Neural Network for Seizure Prediction............cccoeevvieiieneennnee. 181
Shiqi Zhao, Jie Yang, Yankun Xu, Mohamad Sawan

A Low Complexity SVM Classifier for EEG Based Gesture Recognition using Stochastic
COMPULINE ....evteeieniieeteeeteette st esteeseeaeesteeseesseesseesseessesssessseseessaesseassesssesssesseensaessaassenssessaesseesseassesssenseenseensenssens 186
Kaining Han, Junchao Wang, Xingliang Xiong, Qiang Fang, N. G. David

A CNN Based Human Bowel Sound Segment Recognition Algorithm with Reduced Computation
Complexity for Wearable Healthcare SYSTeIM .........ccuoiuiiiiiiiiieieeese ettt 191
Kang Zhao, Hanjun Jiang, Tao Yuan, Chun Zhang, Wen Jia, Zhihua Wang

A Resource-Optimized Patient-Specific Nonlinear-SVM Hypertension Detection Algorithm for
Minimally-Invasive High Blood Pressure COontrol ...........cocecueviriininineniniiiiienienienie et 196
Fatemeh Eshaghi, Esmaeil Najafi Aghdam, Hossein Kassiri

IMAGE SENSORS 1

A 1/3-Inch 1.12pm-Pitch 13Mpixel CMOS Image Sensor with a Low-Power Readout Architecture............. 201
Yunhong Kim, Heesung Chae, Kyung-Min Kim, Kyungtae Kim, Sukki Yoon, Kyoungmin Koh,
Jesuk Lee, Yongin Park

A Low-Power 65/14nm Stacked CMOS IMaZE SENSOT..........ccuieuieieeeieniieiieieeeeseeseeesseeeeeseeesessaesseesseensesnnes 205
Minho Kwon, Seunghyun Lim, Hyeokjong Lee, 1l-Seon Ha, Moo-Young Kim, Il-Jin Seo, Suho
Lee, Yongsuk Choi, Kyunghoon Kim, Hansoo Lee, Won-Woong Kim, Seonghye Park,
Kyongmin Koh, Jesuk Lee, Yongin Park

A 1280%960 Dynamic Vision Sensor with a 4.95-um Pixel Pitch and Motion Artifact Minimization............ 209
Yunjae Suh, Seungnam Choi, Masamichi Ito, Jeongseok Kim, Youngho Lee, Jongseok Seo,
Heejae Jung, Dong-Hee Yeo, Seol Namgung, Jongwoo Bong, Sehoon Yoo, Seung-Hun Shin,
Doowon Kwon, Pilkyu Kang, Seokho Kim, Hoonjoo Na, Kihyun Hwang, Changwoo Shin,
Jun-Seok Kim, Paul K. J. Park, Joonseok Kim, Hyunsurk Ryu, Yongin Park

A High Dynamic Range CMOS Image Sensor using Programmable Linear-Logarithmic Counter
for Low Light Imaging APPLICAtIONS........ccccveriieriieiieieiieitesteeteeteeeesteesseeseeseessesssessaesseessesssesssesseesseessenssens 214
Neha Priyadarshini, Mukul Sarkar

High-Speed Trace Detection DROIC for 15um-Pitch Cryogenic Infrared FPAS........ccccooiieiiiiiiieiieeeee, 219
Yuze Niu, Yajun Zhu, Wengao Lu, Zhaofeng Huang, Yuting Gu, Yacong Zhang, Zhongjian
Chen



NEUROMORPHIC CIRCUITS & SYSTEMS 1

A Bio-Inspired Neuromorphic Active Vision System Based on Fixational Eye Movements .......................... 224
Simone Testa, Giacomo Indiveri, Silvio P. Sabatini

A 28-nm Convolutional Neuromorphic Processor Enabling Online Learning with Spike-Based
RETINAS ... ettt ettt ettt et ettt ettt s b et et b et b e bt ea stttk h et bt eh ettt a et e st nrene 229
Charlotte Frenkel, Jean-Didier Legat, David Bol

Velocity-Tuned Oscillators for NeuroSLAM and Spatial Navigation..........cccceeeereinienienieiieieeeeceesieeeeee. 234
Alia Nasrallah, Zhaoqi Chen, Milad Alemohammad, Adyant Balaji, Adam Cellon, Masanori
Furuta, Ralph Etienne-Cummings

A Mixed-Signal Spatio-Temporal Signal Classifier for On-Sensor Spike Sorting...........ccceeveverierienienenennenn 239
Germain Haessig, Daniel Garcia Lesta, Gregor Lenz, Ryad Benosman, Piotr Dudek

Memory Organization for Energy-Efficient Learning and Inference in Digital Neuromorphic
Yo 1S3 1) SRS 244
Clemens J. S. Schaefer, Patrick Faley, Emre O. Neftci, Siddharth Joshi

COMPLEX NETWORKS & NONLINEAR NETWORKED CONTROL

Multi-Agent Bipartite Containment over Time-Varying Structurally Balanced Networks...........cccccvevvvennenee. 249
Jinliang Shao, Wei Xing Zheng, Lei Shi, Yuhua Cheng, Guanrong Chen

Detection of Denial of Service Attacks in Communication NetWorks .......c..cccceeeieeerienenenicneneeneeienenennene 254
Ana Laura Gonzalez Rios, Zhida Li, Kamila Bekshentayeva, Ljiljana Trajkovic

Feature-Embedded Evolutionary Algorithm for Network Optimization............cccccvevveviiecieecieneeseenieesseeneennes 259
Jianfeng Zhou, Wallace K. S. Tang

On Unanimity of Nonlinear Systems with Coupling over Coopetition Networks...........cccoeeereeriereenennennne. 264
Shidong Zhai, Wei Xing Zheng

On Synchronization of Memristive Neural Networks with Cooperative and Competitive

T2 Tors (o) o -SRI 269
Ning Li, Wei Xing Zheng

DIGITAL SIGNAL PROCESSING CIRCUITS

Exploiting Single-Well Design for Energy-Efficient Ultra-Wide Voltage Range Dual Mode Logic-
Based Digital Circuits in 28nm FD-SOI TEChNOIOZY ........cceiuiiiiiiieieieiesese et 274
Ramiro Taco, Leonid Yavits, Netanel Shavit, Inbal Stanger, Marco Lanuzza, Alexander Fish

Design Methodology of Clock Polarity Inversion Technique for Frequency Dividers.......c..cccceceeeeeiencnennene 279
Xu Cheng, Jue Wang, Jun Han, Xiaoyang Zeng

Hamming-Code Based Fault Detection Design Methodology for Block Ciphers.........c.cooceveiieiinieiienicneene 284
F. E. Potestad-Ordonez, E. Tena-Sanchez, R. Chaves, M. Valencia-Barrero, A. J. Acosta-
Jimenez, C. J. Jimenez-Fernandez



VIDEO & IMAGE CODING 1

Memory-Augmented Auto-Regressive Network for Frame Recurrent Inter Prediction...........cccceevinencnnenne. 289
Yuzhang Hu, Sifeng Xia, Wenhan Yang, Jiaying Liu

Affine Deformation Model Based Intra Block Copy for Intra Frame Coding...........ccccoooeveneiinienieienene 294
Daowen Li, Zhihao Zhang, Kaitian Qiu, Yaqing Pan, Yingming Li, Haoji Roland Hu, Lu Yu

Reinforced Bit Allocation under Task-Driven Semantic DiStortion MEIICS......uuvvvveeiievieeniieieeeeeeieieeeeeeeeseenns 299
Jun Shi, Zhibo Chen

Learning Based Estimation of Video Coding DiStOItion ...........cceeieieriereneiieiceeieiese et 304
Xiangwen Wang, Zhengyi Luo, Pengbo Li, Li Song

360-Degree Intra Coding Mode for Equirectangular Projection Format Videos...........ccecveeiveienienieneenenee. 309
Sik-Ho Tsang, Yui-Lam Chan

ANALOG SIGNAL PROCESSING I

A Highly Precise Analog Subtractor with Background Calibration Technique ...........ccceoeeeieiieninencienceee 314
Marco Attanasio, Yongfu Li

A 4.2-pJ/Conv 10-b Asynchronous ADC with Hybrid Two-Tier Level-Crossing Event Coding.................... 319
Rajkumar Kubendran, Jongkil Park, Ritvik Sharma, Chul Kim, Siddharth Joshi, Gert
Cauwenberghs, Sohmyung Ha

Spatio-Temporal A-X N2-Port ADC Noise Shaping for N X N Antenna AITays ...........c.ceevevererererererereeenennnn. 324
H. Malavipathirana, A. Madanayake, C. Edussooriya, S. Mandal, N. Udayanga, J. Liang, L.
Belostotski

A 49 pW 6M-Order Chebyshev SSF-Based Low-Pass Analog Filter for IEEE 802.11aX.........c.ccceveveueueurnnn. 329

Alessandro Pezzotta, Salvatore Collura, Daniel Bold, Christian Enz

A Class of Polynomial Filters with Equal Step-Response Overshoot ............ccoecvvvviivieniiniieciieiecieceesieeeee, 333
1. M. Filanovsky

CAS JOURNAL PAPERS: ANALOG & MIXED MODE CIRCUITS I

Correlation-Based Calibration for Nonlinearity Mismatches in Dual-Channel TIADCs..........cccccceveeneennee. 337
Xiangyu Liu, Hui Xu, Yinan Wang, Nan Li, Hakan Johansson

CORDIC-SNN: On-FPGA STDP Learning with Izhikevich NEUIrons...........cccocevvverieriieciiecieeiesiese e 338
Moslem Heidarpur, Arash Ahmadi, Majid Ahmadi, Mostafa Rahimi Azghadi

Clock Jitter Analysis of Continuous-Time XA Modulators Based on a Relative Time-Base
o (o) 1115 1o 1 LRSS 339
Fernando Cardes, Victor Medina, Susana Paton, Luis Hernandez

Verification of a Rapidly Multiplexed Circuit for Scalable Action Potential Recording ...........ccccceevvevenennene 340
Mohit Sharma, Hunter J. Strathman, Ross M. Walker

A Reconfigurable Passive Voltage Multiplier for Wireless Mobile [oT Applications...........ccecceeeereeneeennennee. 341
Ulkuhan Gule, Yaoyao Jia, Maysam Ghovanloo



RF CIRCUITS 11

Transformer-Combining Digital PA with Efficiency Peaking at 0, —6, and —12 dB Backoff in 32nm

Parmoon Seddighrad, Yorgos Palaskas, Hongtao Xu, Paolo Madoglio, Kailash
Chandarshekar, David J. Allstot

Demonstration of Negative Impedance Conversion for Bandwidth Extension in VLC........ccccoceceviiiinennnne. 346
Amany Kassem, Izzat Darwazeh

A 0.5-t0-3GHz Full-Duplex Receiver with 27dB Self-Interference-Cancellation .............cccceeeeevienienennnnee. 351
Chuangguo Wang, Wei Li, Tao Wang, Lai He

A Study of Harmonics Generated by the IQ RFDAC ........oouiiiiiiieiicieceeee et 356
J. Markovic, D. Hamidovic, P. Preyler, C. Mayer, A. Springer, M. Huemer

Reconfigurable Concurrent Dual-Band Low Noise Amplifier with Dynamic Output Load Network
for Software DefINed RAGIO..........ooiiiiiiieiiiiiieeeeeee et e e e e et e et e e e e s e esaaaeeeeeesssnaneees 361
Deepali Pathak, Sriharsha Vardhan, Aravinth Kumar, Ashudeb Dutta

SYSTEM ON CHIP, NETWORK ON CHIP, & MULTI-CORE SYSTEMS I

A Reliability-Oriented Machine Learning Strategy for Heterogeneous Multicore Application

IMIAPPIIIE ...ttt ettt ettt ettt b e e et eb bt e st et bt h e bbbt ettt b e bt bbbt st e b et bbb eaeeaee 366
Rafael B. Tonetto, Hiago M. G. De A. Rocha, Bruno Zatt, Antonio Carlos S. Beck, Gabriel L.
Nazar

An 85 nW IoT Node-Controlling SoC for MELs Power-Mode Management and Phantom Energy
REAUCTION ...ttt sttt ettt b e a e st be s ae et se e ebesbesbeebeeaeene 371

Shuo Li, Jacob Breiholz, Sumanth Kamineni, Jaeho Im, David D. WentzIoff, Benton H.
Calhoun

A Machine Learning Approach for Improving Power Efficiency on Clustered Multi-Processor

Shivam Kundan, Iraklis Anagnostopoulos
Adaptive Machine Learning-Based Temperature Prediction Scheme for Thermal-Aware NoC
Kun-Chih Jimmy Chen, Yuan-Hao Liao

SPECIAL SESSION: HARDWARE SECURITY: NEW ATTACK HORIZON &
COUNTERMEASURES

Fired Neuron Rate Based Decision Tree for Detection of Adversarial Examples in DNNS..........ccccccevvvennennee. 385
Si Wang, Wenye Liu, Chip-Hong Chang

A 301fJ/b Current-Biased Inverter Based RO TRNG with High Temperature and Supply Voltage
SEADTLIEIES ...ttt ettt s b ettt e s b e e bt sa e et et et e e e bbbt bt ae et et n b et eaeeae s 390
Shengquan Liang, Wenhan Zheng, Yuan Cao, Xiaojin Zhao

Temporal Power Redistribution as a Countermeasure against Side-Channel Attacks...........cccccevvvervenieennnnnn. 395
David Zooker, Matan Elkoni, Or Ohev Shalom, Yoav Weizman, Itamar Levi, Osnat Keren,
Alexander Fish



A Novel Feature Extraction Strategy for Hardware Trojan Detection .............cocceceeveevienenincneneeneeienenennenne
Shichao Yu, Chongyan Gu, Weigiang Liu, Maire O'Neill

Multi-Objective Strategies for Stripped-Functionality Logic Locking..........cccoeoieieieieninieneiieieeeeee
Zhaokun Han, Muhammad Yasin, Jeyavijayan J. V. Rajendran

SPECIAL SESSION: MULTI-GIGABIT WIRELINE & OPTICAL COMMUNICATION
CIRCUITS & SYSTEMS

Towards the Multi-Gigabit Ethernet for the Automotive Industry ..........ccoccoeiiiiiiiiniiiieeeeeeee e,
A. Rodriguez-Perez, R. Perez De Aranda, E. Prefasi, J. San Pablo, S. Dumont, J. Rosado, I.
Enrique, P. Pinzon, D. Ortiz

Discrete Multitone Signalling for Wireline CommuniCation. ............ccuecuererererenieiesieneneneneeeeeetenee e
Behraz Vatankhahghadim, Nijwm Wary, Anthony Chan Carusone

A 32 Gb/s PAM-4 Optical Transceiver with Active Back Termination in 40 nm CMOS Technology............
Wei-Hsiang Ho, Yi-Hsun Hsieh, Boris Murmann, Wei-Zen Chen

A 22 Gb/s Directly Modulated Optical Injection-Locked Quantum-Dot Microring Laser

Transmitter with Integrated CIMOS DIIVET.........ccveiieierieriieieeiteeie et steieete e eaesaessee e esesnsesseesseeseensesnsens
Yang-Hang Fan, Sudharsanan Srinivasan, Yingtao Hu, Di Liang, Ruida Liu, Ankur Kumar,
Erwen Li, Zhihong Huang, Raymond Beausoleil, Samuel Palermo

A Multi-Range Duty Cycle Correction Circuit for Multi-Standard Transceivers in 7 nm FinFET ..................
Rania H. Mekky, Guillaume Fortin, Michael Venditti, Stephane Leclerc

MODELING & CONTROL OF POWER CONVERTERS

Through-The-Barrier Communications in Isolated Class-E Converters Embedding a Low-K
D 113 L) 000 1= GO
Fabio Pareschi, Andrea Celentano, Mauro Mangia, Riccardo Rovatti, Gianluca Setti

Time-Domain Modeling of Switched-Capacitor Converters with Periodic Inputs...........cccoeceevevieneenieenennen.
Nagesh Patle, Paritosh Jawalikar, Bibhu Datta Sahoo

Auto-Tuned Quadratic Slope Compensation for Current Mode Controlled DC-DC Converters......................
Abdelali El Aroudi, Reham Haroun, Kuntal Mandal, Mohamed Al-Numay

Adaptive Control-Based Voltage Regulation of a Magnetically Coupled Multiport DC-DC
Converter for Electrified Vehicles APPLICAtIONS ........ccuevierieriieriieieiieseesieere e eteeee e e e esesseeseaesseesseesseessens
Josep M. Olm, Enric Fossas, Victor Repecho, Arnau Doria-Cerezo, Robert Grino

Dynamic Response Enhancement of Cascaded DC/DC Converter Systems using an Auxiliary
CIICUI ettt ettt s a et at oot a e s bt b e eue e s s et et e s e sa e e bt eueess e e entenaesteebesueene
Xiaotong Liu, Zhenyu Shan, Shengwen Fan, Zhen Li

CIRCUITS & SYSTEMS FOR ENERGY HARVESTING I

Energy Harvesting Circuit for Indoor Light Based on the FOCV and P&O Schemes with an
Adaptive Fraction APPIOACK ........ccuveiiiiiiiiiieiieit ettt ettt ettt tte st ae st e st e ebeensesnae e st enseenseenseenseessesseesseenss
Junjie Wang, Jiayu Li, Dong Sam Ha



Multiple Charge Extractions with Bias-Flip Interface Circuit for Piezoelectric Energy Harvesting................ 463
Li Teng, Junrui Liang, Zhiyuan Chen

Efficient Multi-Descriptor Fusion for Non-Intrusive Appliance Recognition.............ccccevcevereeieiienieneneneene. 468
Yassine Himeur, Abullah Alsalemi, Faycal Bensaali, Abbes Amira

Online Estimation of State-of-Charge, State-of-Health and Temperature of Supercapacitor................ceu....... 473
Pankaj Saha, Munmun Khanra

System Level Modeling and Optimization of Hybrid Vibration Energy Harvesters...........ccoccecveeeieneninennens 478
Mounika Kundurthi, Dhiman Mallick, Ankesh Jain

SPECIAL SESSION: INNOVATIVE NEUROTECHNOLOGIES: CONVEYING SENSIBLE
INNOVATION FOR HEALTH & WELL-BEING

A Multiplexed Electrochemical Measurement System for Characterization of Implanted Electrodes............. 483
A. T. Gardner, Hunter J. Strathman, Ross M. Walker

Neural Microprobe Device Modelling for Implant Micromotions Failure Mitigation ...........ccccecvevvevenenennene 488
Vahid Nabaei, Gabriella Panuccio, Hadi Heidari

Design of Energy-Efficient Electrocorticography Recording System for Intractable Epilepsy in

IMplantable ENVITONMENLS. .......c.coviiriiiiiiieiieeteete et eee st et eteebeesteereesteesseesbeesseessesssesseesseesseassesssesseeseesenssens 493
Mahnoor Aftab, Syed Adeel Ali Shah, Abdul Rehman Aslam, Wala Saadeh, Muhammad Awais
Bin Altaf

Wearable System Design using Intrinsically Stretchable Temperature Sensor..........c.ccocevererereeneenienenennenn 498

Chenxin Zhu, Elizabeth Schell, Min-Gu Kim, Zhenan Bao, Boris Murmann
An In-Situ Technique for Measuring the Individual Contact Resistance between the Pins of an IC

Package and the Board of a Flexible Hybrid Electronic SyStem ............ccoeveviieciiiienienienieeie e seeeeesreeve e 502
Rafid Adnan Khan, Mohammad Muhtady Muhaisin, Gordon W. Roberts

BIOMETRICS & BIOMEDICAL SIGNAL/IMAGE PROCESSING, CIRCUITS & SYSTEMS 11

Tri-FeatureNet: An Adversarial Learning-Based Invariant Feature Extraction for Sleep Staging
using Single-Channel EEG ..........oooiiiiiiie ettt ettt et e sttt et eneesneesneennas 507
Yigiao Liao, Milin Zhang, Zhihua Wang, Xiang Xie

Low-Power Fixed-Point Compressed Sensing Decoder with Support Oracle...........cceevvevviecieeienieneenieenenen. 512
Luciano Prono, Mauro Mangia, Alex Marchioni, Fabio Pareschi, Riccardo Rovatti, Gianluca
Setti

Towards a Universal Methodology for Performance Evaluation of Electrical Impedance
Tomography Systems using Full Reference SNR ... e 517
Yu Wu, Dai Jiang, Nazanin Neshatvar, Farnaz Fahimi Hanzaee, Andreas Demosthenous

A Three-Level Scoring System for Fast Similarity Evaluation Based on Smith-Waterman
ATOTIERITL ¢ttt ettt a et b e e bt a e et et e b et e e bt s bt e bt es e e st et et e sbesbeebeeaeeane 522
Yujie Zhang, Jiajun Wu, Minghao Li, Jun Lin, Zhongfeng Wang

Attenuation Compensation for High-Frequency Acoustic-Resolution Photoacoustic Imaging ....................... 527
Haoran Jin, Siyu Liu, Ruochong Zhang, Zesheng Zheng, Yuanjin Zheng



SENSORY SYSTEMS FOR 10T

HyNNA: Improved Performance for Neuromorphic Vision Sensor Based Surveillance using

Hybrid Neural NetWork ATChItECIUIE ..........oiiiiiiiieii ettt ettt ettt eneeeseesneenees
Deepak Singla, Soham Chatterjee, Lavanya Ramapantulu, Andres Ussa, Bharath Ramesh,
Arindam Basu

A Chopper Instrumentation Amplifier with Amplifier Slicing Technique for Offset Reduction......................
Tsz Ngai Lin, Bo Wang, Samir Brahim Belhaouari, Amine Bermak

Miniature Electromagnetic Sensor Nodes for Wireless Surgical Navigation Systems..........ccceceeeereeneenennee.
Hyunwoo Park, Cheoljun Park, Soon-Jae Kweon, Ji-Hoon Suh, Jaesuk Choi, Minkyu Je

A 312pJ°C? Ultra-Low-Power Direct-ADC Multi-Range Temperature Sensor for IoT Nodes .......................
Tayebeh Yousefi, Alireza Dabbaghian, Hossein Kassiri

SPECIAL SESSION: NEUROMORPHIC COMPUTING WITH EMERGING DEVICES

CMOS-Free Magnetic Domain Wall Leaky Integrate-and-Fire Neurons with Intrinsic Lateral

TIRIDTEION ..ottt ettt et b e st b e et a ettt et b e eae ettt besr e b e eaee
Naimul Hassan, Wesley H. Brigner, Xuan Hu, Otitoaleke G. Akinola, Christopher H. Bennett,
Matthew J. Marinella, Felipe Garcia-Sanchez, Jean Anne C. Incorvia, Joseph S. Friedman

Plasticity-Enhanced Domain-Wall MTJ Neural Networks for Energy-Efficient Online Learning ..................
Christopher H. Bennett, T. Patrick Xiao, Can Cui, Naimul Hassan, Otitoaleke G. Akinola,
Jean Anne C. Incorvia, Alvaro Velasquez, Joseph S. Friedman, Matthew J. Marinella

Metaplasticity in Multistate Memristor Synaptic NetWOrKS .........cceverierieririneiieieieie e
Fatima Tuz Zohora, Abdullah M. Zyarah, Nicholas Soures, Dhireesha Kudithipudi

A Spiking Recurrent Neural Network with Phase Change Memory Synapses for Decision Making ..............
G. Pedpretti, V. Milo, S. Hashemkhani, P. Mannocci, O. Melnic, E. Chicca, D. lelmini

Towards Hardware Optimal Neural Network Selection with Multi-Objective Genetic Search .......................
O. Krestinskaya, K. Salama, A. P. James

NONLINEAR CIRCUITS & SYSTEMS 1

Uncertainty Quantification of Lithium-Ion Batteries with Polynomial Chaos ...........ccccccevvevieviiecinnienieenne,
Simone Orcioni, Massimo Conti

Remaining Useful Life Prediction of Lithium-Ion Batteries using Semi-Empirical Model and Bat-
Based PartiCle FIlEer .......c.cviiiiiiiiiiiicire ettt
Yucheng Lian, Jing V. Wang, Xiangtian Deng, Jianqiang Kang, Guorong Zhu, Kui Xiang

Multi-Corner Parametric Yield Estimation via Bayesian Inference on Bernoulli Distribution with
L1031 18 e o o) PR
Jiahe Shi, Zhengqi Gao, Jun Tao, Yangfeng Su, Dian Zhou, Xuan Zeng

Effects of Parameter Variation on the Accuracy of a Nonlinear Inductor Model for Switch-Mode
POWET SUPPIIES APPIICALIONS......eeuiieiiieiieiieiiieie et ete et e st e st esbeebeete st e steeteesseesseessesseesseesseesseassesssesseeseessenssens
Matteo Lodi, Alberto Oliveri, Marco Storace



Constructive Estimates of the Pull-In Range for Synchronization Circuit Described by Integro-
Differential EQUALIONS ........c.coiiiieiiieiieieeeet ettt sttt ettt et et e st e s bt e bt ebeemeeeneeeseesaeeteenteeneeeneesneeaneennes 596
Anton V. Proskurnikov, Vera B. Smirnova

CAS JOURNAL PAPERS: SIGNAL PROCESSING & APPLICATIONS

A Random Interrupt Dithering SAR Technique for Secure ADC against Reference-Charge Side-
ChANNE] ATEACK ...ttt ettt b e bbbt e st e et e s b s bt e bt ebees b et et e nbenbeebeeeeenee 601
Takuji Miki, Noriyuki Miura, Hiroki Sonoda, Kento Mizuta, Makoto Nagata

Performing Stochastic Computation DeterminiStically ...........ccoocveiiiiiiiiiiiiiec e 602
M. Hassan Najafi, Devon Jenson, David J. Lilja, Marc D. Riedel

Matrix Decomposition Based Low-Complexity FIR Filter: Further Results...........ccccoovevvieciiniiniienienieeen, 603
Hao Wang, Zhijin Zhao, Li Zhao

A Three-Phase, One-Tap High Background Light Subtraction Time-of-Flight Camera...........cccccceceenennnnee. 604
Chandani Anand, Mukul Sarkar, Kapil Jainwal

Enhancing Security of Double Random Phase Encryption Schemes Based on Discrete Fractional

FOUTIET TTANSTOIINS ....coieeiiiiiiiee et e e et e e et e e et e e e eaaeeeeemteeesenaeeeseaeeeseenaeeesansreseennneeas 605
Wen-Liang Hsue

MULTIMEDIA CODING & SYSTEM APPLICATIONS

Efficient Hardware Design for the AV1 CDEF Filter Targeting 4K UHD Videos........ccccceevveienienieneenenee. 606
Eduardo Zummach, Roberta Palau, Jones Goebel, Daniel Palomino, Luciano Agostini,
Marcelo Porto

ASIC Solution for the Directional Intra Prediction of the AV1 Encoder Targeting UHD 4K Videos............. 611
Marcel Correa, Luiz Neto, Daniel Palomino, Guilherme Correa, Luciano Agostini

A Latency-Aware Task Offloading in Mobile Edge Computing Network for Distributed Elevated
Michael C. Lucic, Hakim Ghazzai, Ahmad Alsharoa, Yehia Massoud

LSTM-Based Viewpoint Prediction for Multi-Quality Tiled Video Coding in Virtual Reality

I8 L 11111 =PRI 621
Mohammadreza Jamali, Stephane Coulombe, Ahmad Vakili, Carlos Vazquez

Towards Semantically Scalable Image Coding using Semantic Map..........ccccoeirieiierineneneeeeeeeee e 626
Ning Yan, Dong Liu, Houqiang Li, Feng Wu, Zhiwei Xiong, Zheng-Jun Zha

AMPLIFIER TECHNOLOGY

A Temperature-Compensated Class-AB Parametric Residue Amplifier for SAR-Assisted Pipeline

Joao Goes, Benjamin Tardivel, Joao De Melo, Joao Marques

A High Performance TIA Design in 40 nm CIMOS........c..ooiiiiiiiiiiieeeseeee e e 636
Ali Dogus Gungordu, Gunhan Dundar, Mustafa Berke Yelten



Wide-Swing Class AB Regulated Cascode Current MIITOT ...........ccueeeerieriienieeiesiesieseeeieeeeeeeessaeseeesseeseennes 641
M. Pilar Garde, Antonio Lopez-Martin, Carlos A. De La Cruz, Ramon G. Carvajal, Jaime
Ramirez-Angulo

Enhanced Compensation for Voltage Regulators Based on Three-Stage CMOS Operational
Amplifiers for Large Capacitive LOAAS ......c.cecueriiriririiiiieieeese sttt 645
R. Zurla, A. Cabrini, M. Pasotti, G. Torelli

Analysis and Comparison of Distortion of Miller and Feed-Forward Opamps in Negative Feedback ............ 650
Imon Mondal

DATA CONVERTERS II

A 3GS/s Highly Linear Energy Efficient Constant-Slope Based Voltage-to-Time Converter ............c.ccc.c...... 655

Qian Chen, Yuan Liang, Bongjin Kim, Chirn Chye Boon

Noise Shaping Techniques for SNR Enhancement in SAR Analog to Digital Converters .............ccoceveennene. 660
Vipul Bajaj, Anand Kannan, Minkle E. Paul, Nagendra Krishnapura

Calibration of Capacitor Mismatch and Static Comparator Offset in SAR ADC with Digital
REAUINAANCY ..ottt ettt ste e st e e b e e b e e st e eseeeseesseesseesseessesssessaesseenseassesssenseenseensennsens 665
Antonio Lopez-Angulo, Antonio Gines, Eduardo Peralias

A 6b 1GS/s 2b/Cycle SAR ADC with Body-Voltage Offset Calibration............ccoceeveevieneeiieienieneeseeeee. 670
Hsin-Shu Chen, Sheng-Hsiang Huang, Hung-Yen Tai, Sen-Wei Lin, Shi-Wei Wu

A 10-Bit Split-Capacitor SAR ADC with DAC Imbalance Estimation and Calibration...........c..ceccecuevuenennene 674
Siyu Tan, Daniele Mastantuono, Roland Strandberg, Lars Sundstrom, Pietro Andreani,
Mattias Palm

RF CIRCUITS 111

A 0.45-V Low-Power Image-Rejection Low-Noise Amplifier in 0.18-um CMOS Technology ..................... 679
Jian-Yu Hsieh, Hsueh-Chien Kuo

Coverage Optimization of the Tunable Ladder Matching NetWorks.........ccccoceeeeeeieniininienineneeieiceneneee 683
Zhaoyang Weng, Wen Jia, Yanshu Guo, Hanjun Jiang, Zhihua Wang

A 3.5-GHz Digitally-Controlled Open-Loop Fractional-N Frequency Divider in 28-nm CMOS.................... 687
Tze Hin Cheung, Mikko Martelius, Yury Antonov, Rehman Akbar, Jussi Ryynanen, Aarno
Parssinen, Kari Stadius

A 52dB Spurious-Free Dynamic Range Ku-Band LNA-Mixer in a 130nm SiGe BiCMOS Process............... 692
Apoorva Bhatia, Yogesh Darwhekar, Subhashish Mukherjee, Samuel Martin, Nagendra
Krishnapura

A Gain Boosted N-Path Filter with Improved Out of Band Rejection ...........ccccevvvivierieniieciieieeieceeseee e, 697

Shashank Tiwari, H. K. Ravi, Jayanta Mukherjee

SPECIAL SESSION: EDGE AI & Al ACCELERATORS

Towards Strong Al with Analog Neural Chips .........cccceeiierieiieiieiie ettt st seese e s 702
A. P. James



A Generalized Signal Quality Estimation Method for IoT Sensors.........ccccocevereriiierienenenieneneeceneneee 707
Arlene John, Barry Cardiff, Deepu John

Biometric-Aware PiXel FUSEA CTOSSDAIS.........oiiiiuiiiiiiiiie ettt et e ettt e e e senaeeeeenaneeseneas 712
E. Onyejegbu, A. Dorzhigulov, A. P. James

Towards Efficient On-Chip Learning using Equilibrium Propagation...........cccecceeeverierireiieecienienieseeseeeeenee 717
Zhengyun Ji, Warren Gross

Memristor Overwrite Logic (MOL) for Energy-Efficient In-Memory DNN ........ccoociiiiiiiiiniiiienienceeee, 722
Khaled Alhaj Ali, Mostafa Rizk, Amer Baghdadi, Jean-Philippe Diguet, Jalal Jomaah

CRYPTOGRAPHY & HARDWARE SECURITY

Accelerating Post-Quantum Cryptography using an Energy-Efficient TLS Crypto-Processor...........c.ccc.c...... 727
Utsav Banerjee, Siddharth Das, Anantha P. Chandrakasan

Cryptographic Accelerators for Trusted Execution Environment in RISC-V Processors ...........ccceeeverenuenne. 732
Trong-Thuc Hoang, Ckristian Duran, Akira Tsukamoto, Kuniyasu Suzaki, Cong-Kha Pham

Programmable Ring Oscillator PUF Based on Switch MatriX .......c.cceoverinineniniiieienenencneeeecceneeseeee 736
Yijun Cui, Yunpeng Chen, Chenghua Wang, Chongyan Gu, Maire O'Neill, Weigiang Liu

ANALOG CIRCUITS 111

A 400 MHz, 8-Bit, 1.75-ps Resolution Pipelined-Two-Step Time-to-Digital Converter with
Dynamic Time AmPIICAtION. .....cc.iiiiiiieiiieie ettt ettt eb et et e e e e 740
Yuting Tu, Rongjin Xu, Dawei Ye, Liangjian Lyu, C.-J. Richard Shi

An Adaptive Hybrid with Residue Monitor for Full-Duplex On-Chip Interconnects ............ccecceeeeveeneenennee. 744
Pankaj Venuturupalli, Prema Kumar Govindaswamy, Vijaya Sankara Rao Pasupureddi

Extreme Low Power Differential Pair: An Experimental Evaluation.............cccccceevvevieriieiiiecieeiesieseese e 749
Alfonso Rafael Cabrera-Galicia, Jose Miguel Rocha-Perez, Alejandro Diaz-Sanchez, Jaime
Ramirez-Angulo

RF-Rate Hybrid CNN Accelerator Based on Analog-CMOS and Xilinx RFSoC.........cccocoveiiiiiiiiiiieee, 754
Udara De Silva, Soumyajit Mandal, Arjuna Madanayake, Jin Wei-Kocsis, Leonid Belostotski

Ring VCO Phase Noise Optimization by Pseudo-Differential Architecture in 28nm FD-SOI CMOS............. 759
David Gaidioz, Magali De Matos, Andreia Cathelin, Yann Deval

A New Architecture of the Phase Frequency Detector with Improved Gain and Minimal Blind Zone
o) g T A< U1 Yo o 50 ISP 763
H. K. Ravi, Shashank Tiwari, Jayanta Mukherjee

A FoM of —191 dB, 4.4-GHz LC-VCO Integrating an 8-Shaped Inductor with an Orthogonal-
Coupled Tail-Filtering INAUCTOT........c.ccciiiierieiieie ettt ettt ettt tessaessaesse e seensesnsesseesseenseensennsens 768
Yagian Sun, Wei Deng, Baoyong Chi

A Current-Reuse Gm-C Complex Filter with Independent Tuning Capability ...........cccccevereiinieneienenee 772
Zushuai Xie, Jianhui Wu



Proportional Source Transconductances Integrator for CMOS Analog Filtering with Calibration.................. 777
Lucas Costa D'Eca, Rodrigo Barros Da Silva, Fabian Souza De Andrade, Edson Pinto
Santana, Ana Isabela Araujo Cunha

Third-Order Reconnection-Less Electronically Reconfigurable Multifunctional Filter............cccccceevenveennnnnen. 782
Lukas Langhammer, Roman Sotner

Derivation of the Equivalent Input Noise of Multiplicative Distributed Amplifiers for Wideband
Optical ReCEIVET APPIICATIONS ... eeuviiieiuieitieitiete ettt te st et e e et et e et e stee et e et eneeeneeeseesbeeseenseeneesneesaeenseenseeneeas 787
Temitope Odedeyi, Izzat Darwazeh

An Analog Circuit Technique to Improve a Geophone Frequency Response for Application as
VIDTAHON SEMSOTS ...ttt ettt ettt ettt et b et eb e st e st et et e st e et e e bt e bt es e enees b et et e ebesheebeesten b et e benbesbeebeeneenee 792
Navid Hakimitoroghi, Rabin Raut, Mehrdad Mirshafiei, Ashutosh Bagchi

Integrator Based on Local-Feedback Voltage Amplifier and Offset Compensation ............cccceeeeeeeneenienennnnne. 796
Hiroki Sato, Shigetaka Takagi

A 20-Gb/s CMOS Cross-Coupled Dual-Feedback Loop Transimpedance Amplifier...........ccccveverevenieennnnee. 801
Weiping Wu, Lei Zhang, Yan Wang

A Dual-Mode Adjustable High-Gain Ultra-Low Noise Transimpedance Amplifier for Fine Dust
DIBTECTION «.c.cniiteeitet ettt ettt ettt ettt h bbbt eb et s e bttt b et et e bt s bbbt bt ebenaen 806
Reza E. Rad, Arash Hejazi, Younggun Pu, Kang-Yoon Lee

Super-Gain-Boosted Miller Op-Amp Based on Nested Regulated Cascode Techniques with

FoMaorpe = 24,6 14KV/V.IMHZ.PE/IUWALL ......cocviiiieiieie ettt sttt enaesnaesneenes 809
Anindita Paul, Jaime Ramirez-Angulo, A. J. Lopez-Martin, R. G. Carvajal, Alejandro Diaz
Sanchez

A Monolithic CMOS Realization of the Double-Quadrature Image-Reject Weaver Receiver ........................ 814

Mac Russell, David Kazdan, Soumyajit Mandal

Effect of External Source Impedance on the Input Impedance of Digital Impedance Circuits ........................ 819
Kristy A. Hecht, Christopher G. Daniel, Thomas P. Weldon

A Wide-Range Capacitance-to-Frequency Readout Circuit using Pulse-Width Detection and Delay-
Line-Based Feedback COntrol LOOP ........ccverieriieiieieeiesiesie et eie et stte sttt ebeesessaesseesseeseessesssesssesseenseessenssens 824
Shao-Yung Lu, Siang-Sin Shan, Tiger Chang, Yu-Te Liao

A Tunable CMOS Thyristor-Based Pulse Generator for Integrated Sensor Interface Applications................. 829
Mahin Esmaeilzadeh, Mohamed Ali, Ahmad Hassan, Morteza Nabavi, Benoit Gosselin,
Mohamad Sawan

A High-Resolution Oscillator Based Resistance-to-Digital Converter with Non-Linearity Canceling
Feedback by AX Modulated Variable RESIStOr.........c.cecviiierieiieiieie ettt 834
Shuya Nakagawa, Takumi Miyazaki, Hiroki Ishikuro

Wide Dynamic Range Front-End Programmable Isolation Amplifier using Integrated CMOS Hall

EETRCT SEISOT ...ttt ettt et eat e s bt et e bt e st e eate e bt e b e e bt emaeeaeesateebe e beenteenneas 839
Seyed Sepehr Mirfakhraei, Yves Audet, Morteza Nabavi, Bashar Youness, Mohamed Ali,
Ahmad Hassan, Mohamad Sawan

gnw/Ip-Based Frequency Compensation of CMOS Two-Stage Operational Amplifiers.........cccceceecveveriencnnenne. 844
Chaiyanut Aueamnuay, Ajmal Vadakkan Kayyil, Narayana Bhagirath Thota, Praveen Kumar
Venkatachala, David J. Allstot



gn/Ip Design Considerations for Subthreshold-Based CMOS Two-Stage Operational Amplifiers.................. 849
Chaiyanut Aueamnuay, Ajmal Vadakkan Kayyil, Jialin Liu, Narayana Bhagirath Thota,
David J. Allstot

HARDWARE SECURITY FOR LOGIC, CIRCUITS & ARCHITECTURES 111

An Area-Efficient High-Throughput SM4 Accelerator with SCA-Countermeasure for TV
F N ] 0] L eT T o) TSRS 854
Wei Chiang, Hsie-Chia Chang, Chen-Yi Lee

Open-Source NoC-Based Many-Core for Evaluating Hardware Trojan Detection Methods............ccccccuene.... 859
lacana Weber, Geaninne Marchezan, Luciano Caimi, Cesar Marcon, Fernando G. Moraes

Lightweight Cryptographic Instruction Set Extension on Xtensa Processor..........ccccceverenerenieeeienenennenn 864
Gabriel H. Eisenkraemer, Fernando G. Moraes, Leonardo L. De Oliveira, Everton Carara

Model Reverse-Engineering Attack using Correlation Power Analysis against Systolic Array Based
NEUTAl NEtWOTK A CCEIETALON ... ...iiiieeiie ittt e et e e et e e s ettt e e sateeessaaeeesenteeeesaeeesanaeeesanaeeeens 869
Kota Yoshida, Takaya Kubota, Shunsuke Okura, Mitsuru Shiozaki, Takeshi Fujino

Security Threats in Channel Access Mechanism of Wireless NoC and Efficient Countermeasures................ 874
Sidhartha Sankar Rout, Akshat Singh, Suyog Bhimrao Patil, Mitali Sinha, Sujay Deb

PL-MRO PUF: High Speed Pseudo-LFSR PUF Based on Multiple Ring Oscillators ...........cccceceeeeienenenene 879
Ting Zhou, Yuxin Ji, Mingyi Chen, Yongfu Li

Invariance Checking Based Trojan Detection Method for Three-Dimensional Integrated Circuits................. 884
Zhiming Zhang, Qiaoyan Yu

An N x N Multiplier-Based Multi-Bit Strong PUF using Path Delay EXtraction ...........cccceeeeeeoeeneienenennnne 889
Chongyao Xu, Jieyun Zhang, Man-Kay Law, Xiaojin Zhao, Pui-In Mak, Rui P. Martins

Consensus in Multi-Agent System under Aperiodic Denial-of-Service Attacks.........ccoccvverenereeienicncncnenne. 894
Qiang Jia, Zeyu Han, Wallace K. S. Tang, Jianfeng Zhou

EDA, HW SECURITY, TESTING

Hardware Accelerator for Engle-Granger Cointegration in Pairs Trading ............ccocooeivieinieienenenc e 899
Shuang Liang, Siyuan Lu, Jun Lin, Zhongfeng Wang

Dual Mode Logic Address DECOMRT ........ocuviiiieriieiiiieeiecitesitee ettt ettt et enseessessaesseenseenseennas 904
Leonid Yavits, Ramiro Taco, Netanel Shavit, Inbal Stanger, Alexander Fish

Fast Packet Classification using RISC-V and HyperSplit Acceleration on FPGA..........cccooviiiniiieienie 909
Arsinoe Pnevmatikou, George Lentaris, Dimitrios Soudris, Nikos Kokkalis

Simulation and Formal: The Best of Both Domains for Instruction Set Verification of RISC-V

BaSEA PrOCESSOIS .ottt e ettt e e e e e e et e et e e e e e eseaaaaseeeeeessaassaseeeesessasasseeeeeesannnssaeeeeesaannns 914
Ckristian Duran, Hanssel Morales, Camilo Rojas, Annachiara Ruospo, Ernesto Sanchez,
Elkim Roa

Unified Characterization Platform for Emerging NVM Technology: Neural Network Application
Benchmarking using off-the-Shelf NVIM ChiPS........ccccoiiiiiiiiiiiiicie ettt s beeene s 918
Supriya Chakraborty, Abhishek Gupta, Manan Suri



Light-Weight Soft-Errors Detection Mechanism in High-Level Synthesis.........cccccceeevenininininncncncnenenn 923
Zhiqi Zhu, Benjamin Carrion Schafer

Standard-Cell Scaling Framework with Guaranteed Pin-Accessibility .........coceeiirieiiiiniiiiiieieeeeee 928
Chung-Kuan Cheng, Daeyeal Lee, Dongwon Park

MLIP Cores: Designing Hardware Generators with Programmable Microarchitectural Mechanisms............. 933
Alexander Antonov, Pavel Kustarev, Sergey Bikovsky

Evaluation of Non-Series-Parallel Structures for BTI-Aware Automated Design Methodologies .................. 938
Henrique Kessler, Plinio Finkenauer, Thiago H. Both, Leomar Da Rosa, Vinicius V. Camargo

Optimal Standard Cell Library Composition fOr 7N .........c.eecuerierierierieeie e ete sttt eae e sseeseeesseeeeennes 943
Vibhav Kumarswami Salimath, Carl Sechen

Reducing Temperature Induced Unreliability in Sub-Threshold Strong PUFs through Circuit
IMIOAEIING ...ttt ettt ettt ettt e ste et e et e e sbeesaessaesseesbeesseesseeseesseenseensaessaessesssessaesseenseassesnsenseenseensennsens 948
Nimesh Shah, Sumon Kumar Bose, Chip Hong Chang, Arindam Basu

A 6.4pl/Bit Strong Physical Unclonable Function Based on Multiple-Stage Amplifier Chain........................ 953
Jieyun Zhang, Xiaojin Zhao, Man-Kay Law, Chongyao Xu, Jiahao Liu, Pui-In Mak, Rui P.
Martins

Auto-Calibrated Ring Oscillator TRNG Based on Jitter Accumulation.............cccecvevverieniiecieeciesieseeseeneeees 958

Miguel A. Prada-Delgado, Cristina Martinez-Gomez, lluminada Baturone

Toward Secured IoT Devices: A Shuffled 8-Bit AES Hardware Implementation ..............cccoeeeevieiienennnnnnee. 962
Ghita Harcha, Vianney Lapotre, Cyrille Chavet, Philippe Coussy

An Efficient Gradient Boosting Approach for PVT Aware Estimation of Leakage Power and
Propagation Delay in CMOS/FIinFET Digital Cells ........ccoeiiiriiiiiieiieieeiesieeeie e 966
Deepthi Amuru, Mohammed Salman Ahmed, Zia Abbas

Polymath: A Platform for Rapid Application Development of Modular EDA To0IS .......ccccceeieiiieieniceee 971
Taimur Rabuske

POWER SYSTEM APPLICATIONS & OTHER AREAS IN POWER & ENERGY

Experimental Verification of Half-Duplex Power Packet TranSmission..........cocceceeeeevieneneneneneeeeienenennenne 976
Shinji Katayama, Takashi Hikihara

Power System Emulator Based on PLL ArChit@Cture. .......c.ooueiirieieieieiiesieeie et 981
Asif Wahid, Sayed Abdullah Sadat, Mostafa Ardakani, Armin Tajalli

Energy Storage System with Dual Power Inverters for Islanding Operation of Microgrid...........c.cccccvuenuennene. 985
Sewan Heo, Jinsoo Han, Wan-Ki Park

Pipeline Signal Process Scheme for Saving Power Module Controllers in Power Management Unit............. 989
Chih-Wei Liu, Le-Ren Chang-Chien

Analytical Results on the Non-Convexity of Lossy Optimal Power Flow Models ..........ccccocereriiniinicncnennnn 993
Zhi-Yuan Wang, Hsiao-Dong Chiang

A Hybrid Instruction and Functional Level Energy Estimation Framework for Embedded
PrOCESSOTS ...ttt ettt ettt b e bt ettt et s bt e s bt et ea bt e et e bt e eb e bt e bt e bt e et e eat e e bt e eb e e bt en b e eateeaaenbeenbeeneas 997
Sadia Shamas, Muhammad Adeel Pasha, Shahid Masud



Dynamics of Time-Domain Power-Elastic Circuits for Pervasive Machine Learning...........cc.ccceeeeevvenennenne. 1002
Sergey Mileiko, Thanasin Bunnam, Fei Xia, Rishad Shafik, Alex Yakovlev

INTEGRATED BIOMEDICAL SENSORS, CIRCUITS. & SYSTEMS 11

Fast-Response Paradigm of Si Photodiode Array to Increase the Effective Sensitive Area of

Detectors in Wireless Optical Biotelemetry Links .........ccoevveiieriiriiiiiiiiiiiesiesiceieeie et 1007
Andrea De Marcellis, Guido Di Patrizio Stanchieri, Marco Faccio, Elia Palange, Timothy G.
Constandinou

Monitoring Myocardial Edema Tissue with Electrical Impedance SpectroSCopY ........coccevverueeneresireceeeeennenns 1012

Nazanin Neshatvar, Louis Regnacq, Dai Jiang, Yu Wu, Andreas Demosthenous

A 21pl/Bit Secured Baseband Processing ASIC for Wireless Body Area Networks.........ccocvvevvvevieeciievennnnns 1016
Junchao Wang, Kaining Han, N. G. David, Qiang Fang

A Quadrature Adaptive Coherent Lock-in Chip-Based Sensor for Accurate Photoacoustic Detection ......... 1021
Zhongyuan Fang, Chuanshi Yang, Kai Tang, Liheng Lou, Wensong Wang, Haoran Jin,
Xiaoyan Tang, Yuanjin Zheng

In-Silico Automated Allele-Specific Primer Design for Loop-Mediated Isothermal Amplification.............. 1025
George Alexandrou, Jesus Rodriguez-Manzano, Kenny Malpartida-Cardenas, Pantelis
Georgiou, Chris Toumazou, Melpomeni Kalofonou

A Respiratory Monitoring System in Surgical Environment Based on Fiducial Markers Tracking .............. 1030
Yichen Yu, Lei Fan, Tianjiao Wang, Lianghao Hu, Guangtao Zhai

Machine Learning for Respiratory Detection Via UWB Radar Sensor.........c.cceceevevveveneninenenieniecnenee 1035
Anwar Elhadad, Timothy Sullivan, Safwan Wshah, Tian Xia

Weighted Pulse Decomposition Analysis of Fingertip Photoplethysmogram Signals for Blood

PrESSUIE ASSESSIMENL . ....cutiiiiiiiieitieteete ettt ettt et ettt et sbee s bt e bt et e es e es e e ebeesb e e be e bt emaeeseesatesbeenbeenteenteentens 1040
Chiu-Hua Huang, Jia-Wei Guo, Yu-Chia Yang, Pei-Yun Tsai, An-Yeu Andy Wu, Hung-Ju Lin,
Tzung-Dau Wang

Exploring the Relationship between Speech and Skin Conductance for Real-Time Arousal
11 (0] 010 0 133 1045
Sylmarie Davila-Montero, Sina Parsnejad, Andrew J. Mason

A Wide Range and High Accuracy Sensor Interface with Switching Regulator for Coin-Cell
Powered Tiny Wireless SenSOr INOGE .........ccviruiiriiiiieiieieeeesee et ete et st e st e steebeesbeesbessaessaesseesseesseessessnenns 1050
K. Tatehora, Y. Shiiki, S. Nakagawa, T. Tanaka, K. Uchida, H. Ishikuro

A Photoacoustic Receiver System-on-Chip with a Novel Correlation Detection Technique Based
0N Early-and-Late TIaCKING.........ccueuiriiiie ettt ettt ettt ettt e e e ae bt e bt st e st et e besbesaeeneenean 1054
Chuanshi Yang, Zhongyuan Fang, Xiaoyan Tang, Liheng Lou, Kai Tang, Yuanjin Zheng

Accelerated Filtering and in situ Verification for Energy-Optimized Genome Read Mapping ..................... 1059
Venkateshwarlu Y. Gudur, Sidharth Maheshwari, Rishad Shafik, Amit Acharyya

A Cluster-Based Neuromorphic ISFET Architecture with Integrated Calibration.............cccceeeeeeeenenenennenne. 1064
Yihan Pan, Nicolas Moser, Pantelis Georgiou

Detection of Breast Cancer ESR1 p.E380Q Mutation on an ISFET Lab-on-Chip Platform.......................... 1068
George Alexandrou, Nicolas Moser, Jesus Rodriguez-Manzano, Pantelis Georgiou, Jacqui
Shaw, Charles Coombes, Chris Toumazou, Melpomeni Kalofonou



NEUROMORPHIC HARDWARE & BIOLOGICAL NEURAL SYSTEMS

Self Calibration of Wide Dynamic Range Bias Current GENerators ...........cccceceevuererenerenieneenieneneneneneene 1073
Zhenming Yu, Tobi Delbruck

A Compact and Accuracy-Reconfigurable Univariate RBF Kernel Based on Stochastic Logic.................... 1078
Van-Tinh Nguyen, Tieu-Khanh Luong, Renyuan Zhang, Yasuhiko Nakashima

An FPGA-Based Hybrid Neural Network Accelerator for Embedded Satellite Image Classification........... 1083
Edgar Lemaire, Matthieu Moretti, Lionel Daniel, Benoit Miramond, Philippe Millet, Frederic
Feresin, Sebastien Bilavarn

Fuzzy-Logic using Unary Bit-Stream ProCeSSING .......c.cccevieriieriieiiiiieiieriesteeteereeereseesteesseesesaessnesseesseenns 1088
Amir Hossein Jalilvand, M. Hassan Najafi, Mahdi Fazeli

Emergence of Gabor-Like Receptive Fields in a Recurrent Network of Mixed-Signal Silicon
INGUIOIIS ...ttt sttt ettt ettt sttt ettt et et ettt b e sheeee et e st et e et e bt eb e eaeeatea et e b e bt saeebeebeeanens et enbesaesbeeueeane 1093
Valentina Baruzzi, Giacomo Indiveri, Silvio P. Sabatini

Visual Pattern Recognition with on On-Chip Learning: Towards a Fully Neuromorphic Approach............. 1098
Sandro Baumgartner, Alpha Renner, Raphaela Kreiser, Dongchen Liang, Giacomo Indiveri,
Yulia Sandamirskaya

Scalable Block-Based Spiking Neural Network Hardware with a Multiplierless Neuron Model .................. 1103
Vishnu P. Nambiar, Eng Kiat Koh, Junran Pu, Aarthy Mani, Wong Ming Ming, Li Fei, Wang
Ling Goh, Anh Tuan Do

Exploring Spiking Neural Networks for Prediction of Traffic Congestion in Networks-on-Chip ................. 1108
Aqib Javed, Jim Harkin, Liam McDaid, Junxiu Liu

Implementation of Bayesian Fly Tracking Model using Analog Neuromorphic Circuits...........cccceeeereruennene 1113
Alin Thomas Tharakan, Dheeraj Bhaskar, Chetan Singh Thakur

Time Step Impact on Performance and Accuracy of Izhikevich Neuron: Software Simulation and
Hardware Implementation ...........cociirereeieteiinenenie ettt ettt sttt et et et nae st e sbesaeebeeaees 1118
Moslem Heidarpur, Arash Ahmadi, Majid Ahmadi

Modelling the Effects of Early Exposure to Alcohol on the Excitability of Cortical Neurons....................... 1123
Daniele Linaro, Federico Bizzarri, Angelo Brambilla, Alberto Granato, Michele Giugliano

MuBiNN: Multi-Level Binarized Recurrent Neural Network for EEG Signal Classification........................ 1128
Seyed Ahmad Mirsalari, Sima Sinaei, Mostafa E. Salehi, Masoud Daneshtalab

A Transcranial Alternating Current Stimulator for Neural Entrainment ............ccccooeiiiininiiieieneeeee, 1133
Andrew R. Henson, Tim Fiori, Ahmud Auleear, lain C. McIntyre, Jason K. Eshraghian

CardioNet: Deep Learning Framework for Prediction of CVD Risk Factors.........c.ccoccevevereniriceiencncncnnne 1138
Madhuri Panwar, Arvind Gautam, Rashi Dutt, Amit Acharyya

NONLINEAR CIRCUITS & SYSTEMS 11

Effect of Electrolytic Capacitors on the Performance of Multicomponent Fractors...........ccecceveiienienenennene 1143
Arpit Sourav Mohapatra, Karabi Biswas



Study of Periodic Windows for the Chua's Circuit with a Cubic Nonlinearity ...........c.ccocevveverieneenenenennenn
Zbigniew Galias

Discrete Time Analysis of Phase Detector Linear Range Extension in Sub-Sampling PLL..........................
Duygu Kostak, Yusuf Leblebici

Fractional-Order Shelving Filter Designs for Acoustic Applications.........c..coceveeierierenenineneeeeeeeneneenes
Stavroula Kapoulea, Costas Psychalinos, Ahmed S. Elwakil

A Simple Linear Time-Variant Theory of SUperregeneration.............coccererereeieienenere e
Ashwin Raghunathan, Thomas H. Lee

Dynamic Firing on Static Analog/Digital Neuron Circuits with Resistive Synapses for Time-Series
INEUIAL INEEWOTIK ...ttt ettt e e e ettt e e e e e e eaaa et e e e e e seesaaaaeeeeeeseeasnstaeeeeessssnnsasseeeseesnraaneeeeeas
Takao Marukame, Junichi Sugino, Toshimitsu Kitamura, Kazuo Ishikawa, Koji Takahashi,
Yutaka Tamura, Kumiko Nomura, Koichi Mizushima, Yoshifumi Nishi

Event-Triggered Extended Kalman Filter for UAV Monitoring SyStem...........cccceevuereneneneninieesienenenennns
Yanmin Liu, Xiaozhong Liao, Zihao Wang, Xi Chen, Xiangdong Liu, Zhen Li

Analysis of @ Dual N-Path Filter ..........cccooiiiiiiieie ettt st eneeenee
Nagarjuna Nallam

Analog Solutions of Systems of Linear Equations on a Configurable Platform............c..ccccoccoiiininnnne.
Aishwarya Natarajan, Jennifer Hasler

A Common Invariant Subspace Approach to Exact Order Reduction for Multidimensional Roesser
State-SPACE MOUEIS .......viiviiiiiiieiecteet ettt ettt et et e b e e tbestaeste e beesbeesseeseeeseesaeesseenseesbeessesreesaeenes
Kosuke Sasaki, Kaige Huo, Dongdong Zhao, Shi Yan, Li Xu

Period Doubling Route to Chaos in Open Loop Boost Converters under Constant Power Loading
and Discontinuous Conduction Mode Conditions ............coeeeeeeiinienienenineneeteneenese ettt
Luis Benadero, Abdelali El Aroudi, Luis Martinez-Salamero, Chi Kong Tse

Analysis on the Low-Frequency Bifurcation Phenomena of Weak-Grid-Tied VSCs ......ccccooeiieienienenenenne.
Guanglu Wu, Shanshan Wang, Xi Zhang, Bing Zhao, Yingbiao Li, Tiezhu Wang

LABORATORY TEACHING TECHNIQUES

Innovative Engineering Education in Circuits & SYSTEIMS .....cc.ceteriiriiririnirieienienienesieeie ettt
Hua Fan, Jiayi Zhang, Yang Li, Quanyuan Feng, Kaifei Fang, Hao Wen, Lishuang Lin, Xu
01, Xiaopeng Diao, Edoardo Bonizzoni, Franco Maloberti, Rami Ghannam, Hadi Heidari

Mind the Gap: Bridging Verilog and Computer ArChiteCtUIe ........c..eoueiueriiriiiieieieiee e
Fernando Passe, Michael Canesche, Omar Paranaiba Vilela Neto, Jose A. Nacif, Ricardo
Ferreira

Spirograph on Oscilloscope: Laboratories in Series for EELOT ........coooiiiiiiiiiiiieeceeeeeeeeeee e
Yinan Sun, Ping Jin, Liying Huangfu, Shuzheng Xu

EMERGENT DEVICES & APPLICATIONS

Enabling the 5G: Modelling and Design of High Q Film Bulk Acoustic Wave Resonator (FBAR)
for High Frequency APPIICALIONS ........cc.eecviiiiiieriietietieteeteseesteeteesessaesseesseesseesseesseessesssesseessaessesssesssessaens
Nourhan Ashraf, Yasmin Mesbah, Aya Emad, Hassan Mostafa



Voltage-Gated Spin-Hall Effect Based Magnetic Non-Volatile Flip-Flop for High Speed, Low
Power and Compact CeIL ATEa ........cccuieiieiieiieeeieeiieteete ettt ettt et ettt e bt e teeaeeaee st e saeesaeeteeneeeneeas 1221
Kaili Zhang, Deming Zhang, Chengzhi Wang, Lang Zeng, Weisheng Zhao

Printing Sensor on Flexible Substrates for Detection of Volatile Organic Compounds............ccceeeveeveennnne. 1226
Saleem Khan, Shawkat Ali, Hanadi Mohammed Al-Mohsin, Bo Wang, Amine Bermak

Robust DC-DC Converter using a-InGaZnO TFTs for Self-Contained Electronics ...........cccevvevvecieeeennenne 1231
Bhawna Tiwari, Pydi Ganga Bahubalindruni, Mayank Gupta, Pradeep Mahato, Deepak
Gupta, Ashutosh Tripathi

A Digitally Assisted Tunable High Pass Filter Based on Flexible a-IGZO TFTs for Biomedical
AAPPIICALIONS. ¢..eeeteetet ettt b et s ettt b e bt bt bt e h b et et b ekt h e eh e eb e et e st et e bt ebe bt ebeeaean 1236
Mohammad Zulgarnain, Stefano Stanzione, Eugenio Cantatore

Enabling Efficient Mapping of XMG-Synthesized Networks to Spintronic Hardware...............ccccoeenenrnen. 1241
Suman Deb, Anupam Chattopadhyay

Efficient Time-Domain In-Memory Computing Based on TST-MRAM..........ccccoevirviiiiiinienieieieeieeie s 1246
Jinkai Wang, Yue Zhang, Chenyu Lian, Yining Bai, Zhe Huang, Guanda Wang, Kun Zhang,
Youguang Zhang, Weisheng Zhao

High Speed Operational Amplifier using a-InGaZnO TFTs with Negative Capacitance............cccccecuerueeenee. 1251
Ricardo Rodrigues, Pydi Bahubalindruni, Pedro Barquinha

An Approach to the Device-Circuit Co-Design of HyperFET CirCuits..........ccvevveveeieecierienieneeieeie e 1256
Manuel Jimenez, Juan Nunez, Maria Jose Avedillo

Improved Energy Efficiency for Ferroelectric FET Non-Volatile Memory using Split-Gate Design............ 1261
Yen-Wei Lee, Vita Pi-Ho Hu

Storing and Retrieving Wavefronts with Resistive Temporal Memory .........c.cccueveveneninencnieneenenenennenne 1266
Advait Madhavan, Mark D. Stiles

A Reconfigurable CMOS-Memristor Active INAUCTOT .......c.oouiiiiieieieeie e 1271
Jiawei Shen, Spyros Stathopoulos, Themis Prodromakis, Christos Papavassiliou

A Voltage-Driven Window Function Concept for Behavioral Memristor Device Modeling......................... 1276
Carlos Fernandez, Javier Ortiz, loannis Vourkas

Reconfigurable 2T2R ReRAM with Split Word-Lines for TCAM Operation and In-Memory
COMPULINZ ..ottt ettt ettt ettt sat e st e bt eat e ea e eb e sb e e e bt e bt emteemeeea et saeeeb e et e emteem b e esteebeenbeenbeenbeenbesneesanenne 1281
Yuzong Chen, Lu Lu, Bongjin Kim, Tony Tae-Hyoung Kim

Towards an Improved Model for 65-nm CMOS at Cryogenic Temperatures ...........ccecvereereeneerieeseeneeneeenns 1286
Jie Ning, Matthew Schormans, Andreas Demosthenous

Mathematic Modeling and Circuit Implementation on Multi-Valued Memristor ...........ccccoceeevveeienenenennene 1291
Xiaoyuan Wang, Pengfei Zhou, Chenxi Jin, Guangyi Wang, Herbert Ho Ching lu

Computing-in-Memory Architecture Based on Field-Free SOT-MRAM with Self-Reference
IMIETROW ...ttt bttt et a e bt ettt et h e eh e a et a et besa e it en 1296
Chao Wang, Zhaohao Wang, Yansong Xu, Jianlei Yang, Youguang Zhang, Weisheng Zhao

Impact of Memristor Defects in a Neuromorphic Radionuclide Identification System ...........cccccceeverveennennn. 1300
Jorge 1. Canales-Verdial, Walt Woods, Christof Teuscher, Marek Osinski, Payman Zarkesh-
Ha



AVAC: A Machine Learning Based Adaptive RRAM Variability-Aware Controller for Edge
DIEVICES ..ttt sttt ettt sh et ettt a e e h e bt ae et a et he bt et ettt et besreeaeeaeen 1305
Shikhar Tuli, Shreshth Tuli

An FPGA Based System for Interfacing with Crossbar AITAYS..........cccveeverieriereeneerieeieseeseesseesseeseesensnens 1310
Patrick Foster, Jingi Huang, Alex Serb, Themis Prodromakis, Christos Papavassiliou

Unsafe Writing Impacts on the Stateful MemriStor Gates...........ccoeovieriieierienienieie e 1314
Xi Zhu, Zhiwei Li, Hongchang Long, Haijun Liu, Yinan Wang, Hui Xu

A Novel Method for the Realization of Complex Logic Functions using Switching Lattices ....................... 1319
Levent Aksoy, Mustafa Altun

Symmetrical Buffered Clock Tree Synthesis Considering NBTT..........ccooooiiiiiiiinienieiceeeeeeeeee e 1324
Deokkeun Oh, Mujun Choi, Juho Kim

Process Variation Model and Analysis for Domain Wall-Magnetic Tunnel Junction Logic ...........c..c.c........ 1329
Xuan Hu, Alexander J. Edwards, T. Patrick Xiao, Christopher H. Bennett, Jean Anne C.
Incorvia, Matthew J. Marinella, Joseph S. Friedman

Dynamic Memory and Sequential Logic Design using Negative Capacitance FINFETS ............ccccecveeneen. 1334
Ramin Rajaei, Yen-Kai Lin, Sayeef Salahuddin, Michael Niemier, Xiaobo Sharon Hu

Emerging Josephson Junction/Graphene Device Technologies towards THz Signal Generation.................. 1339
Zachary Cochran, Trond Ytterdal, Akul Madan, Maher Rizkalla

LIVE DEMOS 1

Live Demonstration: Generating FPGA Fingerprints Utilizing Full-Chip Characterization with
RING-OSCILALOT PUFS ...ttt ettt et ettt a et e e et e st e e bt ebeeseeneenbeaseatesaeeaeeneenean 1344
Andreas Herkle, Holger Mandry, Joachim Becker, Maurits Ortmanns

Live Demonstration: Capturing Short-Lived Currency Arbitrage Opportunities with a Simulated

Bifurcation Algorithm-Based Trading SYStEmM........ccvecuiriieriiiierierieie ettt eeeenee s 1345
Masaya Yamasaki, Ryo Hidaka, Yoshisato Sakai, Jun Yamaguchi, Yasuhito Nakamura,
Hayato Goto, Kosuke Tatsumura

Live Demonstration: Dual-Sensor Measurement of Camptocormia Trunk Flexion............cccceeeeeviieeereennnnn. 1346
Sebastian Simmich, Henrik Wolframm, Robert Rieger

Live Demonstration: A Low-Cost Wireless Instrumentation Control SyStem ..............occevevervenverieecieenennnnns 1347
D. Eneriz, N. Medrano, B. Calvo

Live Demonstration: Low-Power and High-Speed Deep FPGA Inference Engines for Weed
Classification at the EA@E ........cocviiiiiiiiiicic ettt ettt sttt e e e b e esseesaessaesseesseenseensessnenns 1348
Corey Lammie, Mostafa Rahimi Azghadi

Live Demonstration: Unobtrusive and Continuous Monitoring of Respiration Employing a Dual
CW RAAAr ASSCIMDLY ...ttt ettt ettt ettt st e s st et e et en st enteeseeeseesseenseenseeneeennenne 1349
Smiti Rani, Anwesha Khasnobish, Arindam Ray, Raj Rakshit, Tapas Chakravarty

Live Demonstration: Revealing the Secret Parameters of an FPGA-Based “True” Random Number
GEMETALOT .....ouiiiiii ettt s e b et et a e b e b bttt e et b sh e bttt a b b sa e neeaeen 1350
Burak Acar, Salih Ergun



Live Demonstration: Hardware-Oriented Dual Stream Object Recognition System using Binarized
INEUIAL INETWOTKS ...ttt ettt ettt e bt e bt et et e aeesse e st e st e teenteeneeeneeeneenneenees 1351
Yuma Yoshimoto, Hakaru Tamukoh

Live Demonstration: An Intelligent Scalp Diagnosis System using Deep Learning for Scalp

HEAITICATE. ...ttt b et a et bbbt bt bt e st et et e e bt sb e eb e e st es b et e benbesbeebeeaean 1352
Wan-Jung Chang, Jian-Yu Lin, Jian-Ping Su, Liang-Bi Chen, Chia-Hao Hsu, Yi-Chan Chiu,
Ming-Che Chen

OVERVIEW PAPER: S40C: A SELF-OPTIMIZING, SELF-ADAPTING SECURE SYSTEM-
ON-CHIP DESIGN FRAMEWORK TO TACKLE UNKNOWN THREAT

S*0C: A Self-Optimizing, Self-Adapting Secure System-on-Chip Design Framework to Tackle
Unknown Threats — A Network Theoretic, Learning Approach ..........ccceeeveeveiierieniienieecieeiesieseeseeie e 1353
Shahin Nazarian, Paul Bogdan

ANALOG CIRCUITS I

RGB Virtual Pixel MicroLED Display with a Supply Buffer for Reducing Ghosting by 50%-73%

and Achieving 4 Times Screen Resolution and 95% High Efficiency .........c.ccocevevieninininninieiicncncncnnne 1361
Kai-Cheng Chung, Zhi-Qiang Zhang, Cheng-Hsiang Liao, Yu-Yung Kao, Ke-Horng Chen,
Ying-Hsi Lin, Shian-Ru Lin, Tsung-Yen Tsai

A Low Power Temperature-Compensated Common-Mode Voltage Detector for Dynamic
ATNPIITIETS. ...ttt b et ettt b e s bbbt et ettt h e bbbt et ea et et bbb eaees 1365
Ran Wang, Yuekang Guo, Jing Jin, Xiaoming Liu, Naifeng Jing, Jianjun Zhou

1-V 15-uW 130-nm CMOS Super Class AB OTA .......o ittt 1369
Antonio Lopez-Martin, Jose M. Algueta, M. Pilar Garde, Ramon G. Carvajal, Jaime Ramirez-
Angulo

Implications of Finite Clock Transition Time for LPTV Circuit AnalysiS........ccecevuererenerenienieenienienenennens 1373

Stephen Weinreich, Dante Muratore, Youngcheol Chae, Thomas McKay, Boris Murmann

DATA CONVERTERS 111

FIR DACs in CT Incremental Delta-Sigma Modulators ............cocceieiieiiiiiiiieieee e 1378
Mohamed A. Mokhtar, Patrick Vogelmann, Ahmed Abdelaal, John G. Kauffman, Maurits
Ortmanns

Background Calibration of Time-Interleaved ADC for Optical Coherent Receivers using Error
Backpropagation TECRNIQUES .......cc.eeiuieiiieiieiieei ettt ettt e sttt et e aeenee et e saeesaeenaeenseeneeas 1383
Fredy Solis, Alvaro Fernandez Bocco, Damian Morero, Mario R. Hueda, Benjamin T. Reyes

Backpropagation-Based Background Compensation of Frequency Interleaved ADC for Coherent

OPUCAL RECEIVETS ...vievvieivieiieiiieiiieitieie e eteseteeteeteesseesseesbesssesseesseesseasseassesssesssesseesseenseessesssesssesseessesnsesssessnenn 1388
Leandro Passetti, Agustin C. Galetto, Diego J. Hernando, Damian Morero, Benjamin T.
Reyes, Mario R. Hueda

A 6-b 20-GS/s 2-Way Time-Interleaved Flash ADC with Automatic Comparator Offset Calibration
I 28-1M FDISOL...ciiiiii ettt et ettt sttt sttt 1393
Yulang Feng, Hao Deng, Qingjun Fan, Runxi Zhang, Phaneendra Bikkina, Jinghong Chen



Relaxation Digital-to-Analog Converter with Foreground Digital Self-Calibration ...........c.cccccecvevevienennenne. 1397
Paolo S. Crovetti, Roberto Rubino, Francesco Musolino

CAS JOURNAL PAPERS: DIGITAL CIRCUITS 1

Closed-Form Analysis of Metastability Voltage in 28 nm UTBB FD-SOI CMOS Technology.................... 1402
Fabian Olivera, Antonio Petraglia

A Secure Data-Toggling SRAM for Confidential Data Protection .........c..cocceveveeienieneneninienceieneencnee 1403
Weng-Geng Ho, Kwen-Siong Chong, Tony Tae-Hyoung Kim, Bah-Hwee Gwee

A Semiparallel Full-Adder in IMPLY LOZIC.....cctitiiiieieieitieeeiieiie ettt sttt 1404
Shokat Ganjeheizadeh Rohani, Nima Taheri Nejad, David Radakovits

A Binary Line Buffer Circuit Featuring Lossy Data Compression at Fixed Maximum Data Rate ................ 1405
Ettore Napoli, Davide De Caro, Nicola Petra, Antonio G. M. Strollo

DIGITAL CIRCUITS, SYSTEMS & ARCHITECTURES FOR MACHINE LEARNING II

MC?RAM: Markov Chain Monte Carlo Sampling in SRAM for Fast Bayesian Inference...............cccoeveneee. 1406
Priyesh Shukla, Ahish Shylendra, Theja Tulabandhula, Amit Ranjan Trivedi

Reconfigurable and Computationally Efficient Architecture for Multi-Armed Bandit Algorithms............... 1411
S. V. Sai Santosh, S. J. Darak

ASIC Implementation of a Pre-Trained Neural Network for ECG Feature Extraction............cc.cceeeveevvennn. 1416
Huruy Tekle Tefai, Hani Saleh, Temesghen Tekeste, Mahmoud Alqutayri, Baker Mohammad

VLSI Design of Tree-Based Inference for Low-Power Learning Applications .............cceeevevvereverieecienvennnnns 1421
Brunno A. Abreu, Mateus Grellert, Sergio Bampi

HARDWARE SECURITY FOR LOGIC, CIRCUITS & ARCHITECTURES II

Efficacy of Satisfiability-Based Attacks in the Presence of Circuit Reverse-Engineering Errors.................. 1426
Qinhan Tan, Seetal Potluri, Aydin Aysu

Modeling SAT-Attack Search COMPIEXITY .....ccvervieriieiiirieiierieieeieeteeteseesee e esteeaesaesseesseesseenseensesssessnens 1431
Saran Phatharodom, Nagarajan Kandasamy, loannis Savidis

Reducing Logic Locking Key Leakage through the Scan Chain............ccccoviiiiieieieieiccceeeeeee e 1436
Kyle Juretus, loannis Savidis

RNN-Based Detection of Fault Attacks on RSA ..o 1441
Troya Cag&il Koylu, Cezar Rodolfo Wedig Reinbrecht, Said Hamdioui, Mottaqgiallah Taouil

A New Logic-Locking Scheme Resilient to Gate Removal Attack...........coocooiiieiiiiiiiiiiceeeeee, 1446
Jingbo Zhou, Xinmiao Zhang

CAS JOURNAL PAPERS: COMMUNICATIONS CIRCUITS 1

A 120-mW 0.16-ms-Latency Connectivity-Scalable Multiuser Detector for Interleave Division
IMIUTEIPLE ACCESS ..ttt et ettt ettt et et e et e bt e bt et e e et e et e s et e sae e s e emteemteemeeeseeeseeaseenseenseemsesmeesneesaeanseanseeneeas 1451
Byeong Yong Kong, In-Cheol Park



Reconfiguration in Source-Synchronous Receivers for Short-Reach Parallel Optical Links...........cccoc...... 1452
Christopher Williams, Diaaeldin Abdelrahman, Xiangdong Jia, Abdullah Ibn Abbas, Glenn
Cowan, Odile Liboiron-Ladouceur

Noise Analysis and Design Considerations for Equalizer-Based Optical Receivers...........cccceceeievieniencnnenne. 1453
Diaaeldin Abdelrahman, Glenn E. R. Cowan

A 12.5 Gb/s 1.93 pJ/Bit Optical Receiver Exploiting Silicon Photonic Delay Lines for Clock

Phases Generation RePIACEMENL..........cecuieiiiiiiiieitieiteee ettt ettt ae et e et eeaeeseeenteenseeneeas 1454
Bahaa Radi, Mohammadreza Sanadgol Nezami, Odile Liboiron-Ladouceur, Michael Menard,
Frederic Nabki

A Design of Input-Decimaiton Technique for Recursive DFT/IDFT Algorithm.........ccccooeviiieiinencncnenne. 1455

Chih-Feng Wu, Chun-Hung Chen, Muh-Tian Shiue

INTEGRATED POWER CIRCUITS & CHARGE PUMPS 11

A High Efficiency Variable Stage and Frequency Charge Pump for Wide Range ISPP.............ccccocveiiien. 1456
Sang-Won Kim, Jae-Hyuk Yang, Eun-Je Park, Jong-Moon Choi, Kee-Won Kwon

A Single-Comparator Active Rectifier with Auto-Calibration in 0.18-um CMOS ........ccocooiriiiininenenne, 1461
Chi-An Li, Wei-En Lee, Chi-Huan Lu, Sheng-Ying Lin, Tsung-Hsien Lin

A Quad-Output Elastic Switched Capacitor Converter and Per-Core LDO with 87% Power
Efficiency and 2.5% Core-Frequency Range Improvement ..........cooeeoiiiirienieniieiiieieeiesieseeseee e 1465
Samantak Gangopadhyay, James W. Tschanz, Arijit Raychowdhury

A Versatile Non-Overlapping Signal Generator for Efficient Power-Converters Operation .............c.c....... 1470
Mousa Karimi, Mohamed Ali, Morteza Nabavi, Ahmad Hassan, Mostafa Amer, Mohamad
Sawan, Benoit Gosselin

A Sub-Nanosecond Level Shifter with Ultra-High dV/dt Immunity Suitable for Wide-Bandgap
A DDIICALIONS. .....eeteeiieieeie et ete et et et et e et e etteetteste e seesseesseessesseesseesseesseesseassesssasseseesseenseessesssesseessaenseessennsens 1475
Jianwen Cao, Zekun Zhou, Zhuo Wang, He Tang, Bo Zhang

QUANTUM & EMERGING DEVICES BASED CIRCUITS

Bias Distribution in ERSFQ VLST CIICUILS......ceuervettrtirieririeietirierieteetestest sttt sttt seese st e e steseesessesaesesnens 1480
Gleb Krylov, Eby G. Friedman

Electrostatic Control and Entanglement of CMOS Position-Based QUDItS ..........ccccererererieieieieieeeeene 1485
Panagiotis Giounanlis, Andrii Sokolov, Elena Blokhina, Eugene Koskin, Imran Bashir, Dirk
Leipold, R. Bogdan Staszewski

A Hybrid FeMFET-CMOS Analog Synapse Circuit for Neural Network Training and Inference................ 1490
Arman Kazemi, Ramin Rajaei, Kai Ni, Suman Datta, Michael Niemier, X. Sharon Hu

Modeling and Characterization of Metastability in Single Flux Quantum (SFQ) Synchronizers .................. 1495
Gourav Datta, Peter A. Beerel

A Low Voltage Discriminant Circuit for Pattern Recognition Exploiting the Asymmetrical

Characteristics Of TUNNEL FET .......cccoooiiiiiiiiiiiice ettt st s 1500
Aditya Japa, Yellappa Palagani, Venkateswarlu Gonuguntla, Manoj Kumar Majumder,
Subhendu K. Sahoo, Jun Rim Choi, Ramesh Vaddi



BIOMEDICAL CIRCUITS & SYSTEMS I

Design of Reactive Resonant Shielding for Multi-EnerCage-HC SyStem..........ccceevevivieeerienienieieeieeieeenns 1505
Pengcheng Zhang, Yaoyao Jia, S. Abdollah Mirbozorgi, Maysam Ghovanloo

A Self-Biased Low Modulation Index ASK Demodulator for Implantable Devices ............ccceevevveereenrennnnns 1510
Xiao Sha, Yuanfei Huang, Tutu Wan, Yasha Karimi, Samir Das, Petar Djuric, Milutin
Stanacevic

Throughput Characterization for Bluetooth Low Energy with Applications in Body Area Networks........... 1515

Michael A. Ayoub, Ahmed M. Eltawil

An Inference Hardware Accelerator for EEG-Based Emotion Detection ............cccceeevieeiiiienieniienieeieeieeenens 1519
Hector A. Gonzalez, Shahzad Muzaffar, Jerald Yoo, Ibrahim Abe M. Elfadel

A Multi-Feature Nonlinear-SVM Seizure Detection Algorithm with Patient-Specific Channel

Selection and Feature CUSTOMUIZATION ..........ooiieuuuiiiiieiiiieiieeeeeeeeeeeieeeeeeeeeeeeeaateeeeeeseesenteeeeeesssssnsseeeessessssnneees 1524
M. Reza Karimi, Hossein Kassiri

DEEP LEARNING SYSTEMS 1

Robust Nighttime Vehicle Detection Based on Foveal Classifiers.........c.cocevierieriieciieienieiieneeieeee e 1529
Andpres Bell, Carlos Roberto Del-Blanco, Fernando Jaureguizar, Narciso Garcia

Unsupervised Multiple Granularities Attention-Attribute Learning for Person Re-Identification.................. 1534
Rui Yang, Song Wu, Guogiang Xiao

A Quad Joint Relational Feature for 3D Skeletal Action Recognition with Circular CNNS.........c.cccvvevennene 1539
P. V. V. Kishore, Darshika. G. Perera, M. Teja Kiran Kumar, D. Anil Kumar, E. Kiran
Kumar

Improving InSAR Image Quality and Co-Registration through CNN-Based Super-Resolution.................... 1544

Khaled A. Helal Kelany, Amirali Baniasadi, Nikitas Dimopoulos, Matthew Gara
A Convolutional Neural Network for Classification of Nerve Activity Based on Action Potential

Induced Neurochemical SIZNATUIES ..........cverieriieriieiieieeteeteseeseete e e saeseesseeseesseenseessessaessaesseesseensesnsessnenns 1549
Paul Roever, Khalid B. Mirza, Konstantin Nikolic, Christofer Toumazou

IMAGE SENSORS 11

A CMOS Vision Sensor for Background Subtraction ............c.ceveerieiiieiiiiiinienieneecee et 1554
D. Garcia-Lesta, P. Lopez, V. M. Brea, D. Cabello

A 120 dB Dynamic Range Logarithmic Multispectral Imager for Near-Infrared Fluorescence
IMAGE-GUIACA SUTZEIY ...eoeieiieiieiiee ettt ettt et et e et e e sae st e st e enseenseenseessessaessaenseenseensesnsesnnanns 1559
Steven Blair, Nan Cui, Missael Garcia, Viktor Gruev

A 3.47 e Read Noise, 81 dB Dynamic Range Backside-Illuminated Multispectral Imager for Near-
Infrared Fluorescence Image-Guided SUIMZETY........ccouiiiiiiriiiiieiieeese ettt 1564
Steven Blair, Amit Deliwala, Eric Chen, Sailesh Subashbabu, Anthony Li, Mebin George,
Missael Garcia, Nan Cui, Zhongmin Zhu, Stefan Andonovski, Borislav Kondov, Sinisa
Stojanoski, Magdalena Bogdanovska Todorovska, Gordana Petrusevska, Goran Kondov,
Viktor Gruev



A 191 mV/pH Sensitivity and 2219 FPS Frame Rate CMOS Ion Image Sensor ..........cccceevereeeeneenicncnnenne. 1569
Mingzheng Duan, Xiaopeng Zhong, Jiaqi Chen, Feng Gao, Yi-Kuen Lee, Amine Bermak

A 63.2uW 11-Bit Column Parallel Single-Slope ADC with Power Supply Noise Suppression for
CMOS TIMAEZE SEISOTS ..eevvvieuiieeniieeiieeiieeitteetteetteesteeebeeetteebeeeseeensaeeseessseesseesseensseensseensseensseenssesnsseenseenns 1574
Jingwei Wei, Xuan Li, Lei Sun, Dongmei Li

NEUROMORPHIC CIRCUITS & SYSTEMS 11

Terrain Classification with a Reservoir-Based Network of Spiking Neurons ..........cccoeceeveeneeneiieiieneenenne 1578
Xinyun Zou, Tiffany Hwu, Jeffrey Krichmar, Emre Neftci

Versatile Emulation of Spiking Neural Networks on an Accelerated Neuromorphic Substrate..................... 1583
S. Billaudelle, Y. Stradmann, K. Schreiber, B. Cramer, A. Baumbach, D. Dold, J. Goltz, A. F.
Kungl, T. C. Wunderlich, A. Hartel, E. Muller, O. Breitwieser, C. Mauch, M. Kleider, A.
Grubl, D. Stockel, C. Pehle, A. Heimbrecht, P. Spilger, G. Kiene, V. Karasenko, W. Senn, M.
A. Petrovici, J. Schemmel, K. Meier

Low-Cost Reservoir Computing using Cellular Automata and Random Forests ...........cccceeeeeeenieiiencnenennene 1588
Angel Lopez Garcia-Arias, Jaehoon Yu, Masanori Hashimoto

Exact In-Memory Multiplication Based on Deterministic Stochastic Computing ........c..c.ccoceeveevereeruenenenne. 1593
Mohsen Riahi Alam, M. Hassan Najafi, Nima Taherinejad

Accurate and Energy-Efficient Implementation of Non-Linear Adder in Parallel Stochastic

Computing using SOTtING NEEWOTK .......ccuiiuiiiiitiiieieeere ettt ettt et sbe bt et esteneesbesbesaeeneeneas 1598
Yawen Zhang, Runsheng Wang, Yixuan Hu, Weikang Qian, Yanzhi Wang, Yuan Wang, Ru
Huang

NONLINEAR CIRCUITS & SYSTEMS FOR 10T, AI AND ET

Fractional-Order Complementary Filters for Sensor Applications.........c.ccecveveerieneninieneneineerieneneneseeeeneen 1603
Panagiotis Bertsias, Costas Psychalinos, Ahmed S. Elwakil

Chaos in Fully Digital Circuits: A Novel Approach to the Design of Entropy Sources..........ccecceveevienerennene 1608
T. Addabbo, A. Fort, R. Moretti, M. Mugnaini, H. Takaloo, V. Vignoli

Spike Transmission between Electrically Coupled Sensory Neurons is Improved by Filter
o (0] 01 1< USSR 1613
Federico Davoine, Sebastian Curti, Pablo Monzon

Distributed Injection-Locking in Analog Ising Machines to Solve Combinatorial Optimizations................. 1618
M. Ali Vosoughi

IMAGE PROCESSING

Haze Removal with Fusion of Local and Non-Local StatiStiCS .........couveuuiiiiiiiiiiiieieieeee e eeeeivieeeeee e 1623
Jie Chen, Cheen-Hau Tan, Lap-Pui Chau

Single Image Dehazing using a Novel Histogram Tranformation Network............ccccovevenenirienenenenennnn 1628
Jun Chi, Mingjiang Li, Zihao Meng, Yibo Fan, Xiaoyang Zeng, Minge Jing

Deep Lightening Network for Low-Light Image Enhancement..............ccoooeiieiiiiiiiiiii i 1633
Li-Wen Wang, Zhi-Song Liu, Wan-Chi Siu, Daniel Pak-Kong Lun



MAM: Mixed Attention Module with Random Disruption Augmentation for Image Classification............. 1638
Weiyu Zeng, Jiuwen Cao, Jianzhong Wang, Xiaoping Lai, Zhiping Lin

VIDEO & IMAGE CODING IT

Memorize, Then Recall: A Generative Framework for Low Bit-Rate Surveillance Video
COMIPTESSION ... eeuvieetieetieitieeteettesteesteeseeseeseesseesseesseesseasseassesssessaessaesseasseassesssesssesseesseassenssesssesseessesssesnsesssessann 1643
Yaojun Wu, Tianyu He, Zhibo Chen

Low-Complexity Intra Prediction for Screen Content Coding by Convolutional Neural Network................ 1648
Wei Kuang, Yui-Lam Chan, Sik-Ho Tsang

Low-Complexity Real-Time Light Field Compression using 4-D Approximate DCT ............ccoeeververreennnnn. 1653
Namalka Liyanage, Chamith Wijenayake, Chamira U. S. Edussooriya, Arjuna Madanayake,
Renato Cintra, Eliathamby Ambikairajah

Assessment of Perceptual Depth Intensity on Source Stereoscopic Images.........cocvevveeeirienieniesiiecieeeeeens 1658
Jiaqi Zhang, Minxia Yang, Lu Yu, Rende Shui

ANALOG SIGNAL PROCESSING 11

Mixed Signal Multiply and Adder Parallel Circuit for Deep Learning Convolution Operations.................... 1663
Jose A. Diaz-Madrid, Gines Domenech Asensi, Ramon Ruiz-Merino, Juan Zapata-Perez, Jose
J. Martinez-Alvarez

s-Expanded Transfer Function using UaL. Decomposition with Convolution & Deconvolution................... 1668
Reza Hashemian

Design Trade-Offs for Neural Stimulators OptimiZation ...........ceccveeevereerienrieniieieeeeseeseesseessesseesseesseesseenne 1673
Ali H. Hassan, Zyad E. Mohamed, Ahmed E. Fahmy, Hassan Mostafa, Ahmed M. Soliman

A Fully Integrated PSD-LPF for Bioimpedance Spectroscopy Applications...........c.cceeeeereereenieenieecieniennenns 1678
Alejandro Marquez, Nicolas Medrano, Belen Calvo

A Switched-Capacitor-Based Analog Computer for Solving the 1-D Wave Equation .............ccccveevvevennnns 1683
Jifu Liang, Nilan Udayanga, Arjuna Madanayake, S. 1. Hariharan, Soumyajit Mandal

CAS JOURNAL PAPERS: ANALOG & MIXED MODE CIRCUITS I

Submission for CAS Transactions Papers: Design Methodology Based on the Inversion Coefficient
and its Application to Inductorless LNA Implementations ...........cccocerereeieieienienese st seese e 1688
Gabrielle Guitton, Marcelo De Souza, Andre Mariano, Thierry Taris

Unified Analysis, Modeling, and Simulation of Chopping Artifacts in Continuous-Time Delta-
N e LY (o TG L o) USSR 1689
Raviteja Theertham, Shanthi Pavan

A 1.2 V Current-Mode RMS-to-DC Converter Based on a Novel Two-Quadrant Electronically

Simulated MOS Translinear LOOD......c.ceicvieeiieriieiiteeiieeiteetee et e st e e steesbeesbeessbeesseessseessseessseesssesssseesssessnes 1690
Maite Martincorena-Arraiza, Carlos A. De La Cruz Blas, Jose Maria Algueta-Miguel,
Antonio Lopez-Martin



A Highly Linear Multi-Level SC DAC in a Power-Efficient Gm-C Continuous-Time Delta-Sigma
IMOAUIALOT ...ttt ettt ettt a e s h e bt ettt et bt sb e e bt ebeeat et e st e e e stenbesaeeaeeneen
Yang Zhang, Debajit Basak, Kong-Pang Pun

Automated Design of Reconfigurable Microarchitectures for Accelerators under Wide-Voltage

Saurabh Jain, Longyang Lin, Massimo Alioto

DATAPATH & ARITHMETIC CIRCUITS & SYSTEMS 1

Low-Power Approximate Multiplier with Error Recovery using a New Approximate 4-2
L7051 0] (<111 ) TS
Antonio G. M. Strollo, Davide De Caro, Ettore Napoli, Nicola Petra, Gennaro Di Meo

FPAD: A Multistage Approximation Methodology for Designing Floating Point Approximate
DIEVIAETS ..ttt b ettt et s bbbt e bt e bt et et e aesb e bt eb e ebe et et et et e nbesbeebeeaees
Chandan Kumar Jha, Kailash Prasad, Vibhor Kumar Srivastava, Joycee Mekie

Hardware Efficient Function Computation Based on Optimized Piecewise Polynomial
A DPTOXIIMALION. 1. veeetieeereeriteeeteestteeeteessteesteessseessseessseessseessseessseesssessssesassessnsessssessnseesssessseesnsessnseessessnseennsees
Shen-Fu Hsiao, Chia-Yang Wong, Yu-Chang Chen

Novel Noise-Shaping Stochastic-Computing Converters for Digital Filtering ..........ccccocevevverveeviencncncnene.
Kleanthis Papachatzopoulos, Chris Andriakopoulos, Vassilis Paliouras

Customized Posit Adders and Multipliers using the FloPoCo Core Generator............cccoceeeeeeeeienienenennene
Raul Murillo, Alberto A. Del Barrio, Guillermo Botella

SYSTEM ON CHIP. NETWORK ON CHIP, & MULTI-CORE SYSTEMS 11

A Platform for Full-Stack Functional Programming ............c..ccceecveriieriiesiiniienieniesiesieesee e see e seeeee e ennens
Cecil Accetti R. A. Melo, Peilin Liu, Rendong Ying

On-Chip Embedded Instruments Data Fusion and Life-Time Prognostics of Dependable VLSI-
S0Cs uSING MACKINE-LEAITING ......eeuiiiiiiitieitieiieeee ettt ettt st se ettt et et saeesbeenbeenees
Ghazanfar Ali, Leila Bagheriye, Hans G. Kerkhoff

SmartFork: Partitioned Multicast Allocation and Switching in Network-on-Chip Routers............cccceenee.e..
Dimitrios Konstantinou, Chrysostomos Nicopoulos, Junghee Lee, Georgios Ch. Sirakoulis,
Giorgos Dimitrakopoulos

Challenges in High Current On-Chip Voltage Stacked SyStems...........cccevveviieviieciinieiieniene e
Kan Xu, Eby G. Friedman

High Efficiency Fully Integrated On-Chip Regulator for Wide-Range Output Current............ccceccvecuveeenene
Yongwan Park, Emre Salman

HARDWARE SECURITY FORIOT & CPS

Deep Sub-pJ/Bit Low-Area Energy-Security Scalable SIMON Crypto-Core in 40 nm..........cccceeveeveeverenenne
Sachin Taneja, Massimo Alioto



A Highly Efficient Power Model for Correlation Power Analysis (CPA) of Pipelined Advanced

Encryption Standard (AES) ......ooeo oottt ettt et ae et et eneeas 1746
Jun-Sheng Ng, Juncheng Chen, Nay Aung Kyaw, Ne Kyaw Zwa Lwin, Weng-Geng Ho, Kwen-
Siong Chong, Bah-Hwee Gwee

PMAC++: Incremental MAC Scheme Adaptable to Lightweight Block Ciphers..........ccccevveviiecieiieneennnne. 1751
Maya Oda, Rei Ueno, Akiko Inoue, Kazuhiko Minematsu, Naofumi Homma

Bit-Cell Selection Analysis for Embedded SRAM-Based PUF ..........ccccooiiiiiiiiiiiic e 1755
A. Alheyasat, G. Torrens, S. Bota, B. Alorda

Security Vulnerabilities of Obfuscated Analog CIrCUILS .......c.eecvieveriierieriieriicie e seesre e ereeee e e sreeseeenes 1759
Vaibhav Venugopal Rao, Kyle Juretus, loannis Savidis

ERROR CORRECTION CODES & MIMO SYSTEMS

An Optimized VLSI Implementation of an IEEE 802.11n/ac/ax LDPC Decoder...........cccccevvevrenrnieneennenns 1764
Saleh Usman, Mohammad M. Mansour

High-Speed and Low-Complexity Parallel Long BCH ENcoder...........cccoovveriieiieciiniiniesieeee e 1769
Xinmiao Zhang

Low-Complexity Fully-Digital Phase Noise Suppression for Millimeter-Wave Systems ............ccccceeuenee 1774

Minkeun Chung, Hemanth Prabhu, Farhana Sheikh, Ove Edfors, Liang Liu

SPECIAL SESSION: MODELING, SIMULATION, TESTING & DESIGN OF INDUCTIVE
POWER TRANSFER SYSTEMS FOR ELECTRIC VEHICLES 1

Behavioral Models for the Analysis of Dynamic Wireless Charging Systems for Electrical Vehicles.......... 1779
K. Stoyka, G. Di Capua, G. Di Mambro, N. Femia, F. Freschi, A. Maffucci, S. Ventre

Simultaneous Wireless Power and Data Transfer: Overview and Application to Electric Vehicles.............. 1784
F. Corti, A. Reatti, M. C. Piccirilli, F. Grasso, L. Paolucci, Marian K. Kazimierczuk

Analysis of Magnetic Field Emissions in Inductive Power Transfer EV Chargers Following
Reference Designs in SAE J2954/2019 .......o ittt ettt ettt 1789
Wenli Shi, Francesca Grazian, Jianning Dong, Thiago Batista Soeiro, Pavol Bauer

Single-Inductor Multi-Input Multi-Output DC-DC Converter with High Flexibility and Simple
L070) 115 o) FO OO OO OO OSSOSO PTURTRURO 1794
Xiaolu Lucia Li, Chi K. Tse, Dylan D-C. Lu

SPECIAL SESSION: THE ART OF BUILDING LARGE-SCALE QUANTUM COMPUTERS:

FROM PHYSICS TO ENGINEERING

Position-Based CMOS Charge Qubits for Scalable Quantum Processors at 4K ..........ccccooiviiieieneiencnenne. 1799
R. Bogdan Staszewski, Panagiotis Giounanlis, Ali Esmailiyan, Hongying Wang, Imran
Bashir, Cagri Cetintepe, Dennis Andrade-Miceli, Mike Asker, Dirk Leipold, Teerachot
Siriburanon, Andrii Sokolov, Elena Blokhina

Silicon Spin Qubit Control and Readout Circuits in 22nm FDSOI CMOS..........ccoooiiiiiiiiieeeeeeeee e, 1804
Raffaele R. Severino, Michele Spasaro, Domenico Zito



Efficient and Correct Compilation of QUantum CIICUILS.........ceereeierieriininineneeiieteere et 1809
Robert Wille, Stefan Hillmich, Lukas Burgholzer

Enumerating Optimal Quantum Circuits using Spectral Classification.............cceoeverirerenieieiieieereeeee 1814
Giulia Meuli, Mathias Soeken, Martin Roetteler, Giovanni De Micheli

An Overview of Quantum Algorithms: From Quantum Supremacy to Shor Factorization ..............c..cc.c...... 1819
Subhasree Patro, Alvaro Piedrafita

LAB-ON-CHIP & POINT-OF-CARE FOR BIOMEDICAL DIAGNOSTICS

A CMOS Multi-Sensor Array for High Accuracy On-Chip Bacterial Growth Monitoring ............cccccceee.... 1824
Mingzheng Duan, Xiaopeng Zhong, Feng Gao, Amine Bermak, Yi-Kuen Lee

Sample Preparation with Free-Flowing Biochips using Microfluidic Binary-Tree Network............c.ccceuee. 1829
Tapalina Banerjee, Sudip Poddar, Sukanta Bhattacharjee, Yong-Ak Song, Ajymurat
Orozaliev, Bhargab B. Bhattacharya

Light-Controlled Photometer with Optoelectronic CMOS Biochip for Quantitative PSA Detection ............ 1834

Alexander Hofmann, Michael Meister, Alexander Rolapp, Peggy Reich, Friedrich Scholz,
Eric Schafer

Use of High-Frequency Pulses to Generate Unique Electrotactile Sensations for Real-Time
Feedback in Wearable SensOry SYSTEIMS ......c.ueiuiiiiiiieiteeie ettt ettt eiee et et ettt aeeeeeneeseeesaeenteenseeneeas 1839
Sina Parsnejad, Sylmarie Davila-Montero, Andrew J. Mason

Analysis of Section Scaling for Multiple-Size DLD Microfluidic Particle Separation ..........c..ccceeeevuerennnne. 1844
Heyu Yin, Sylmarie Davila-Montero, Andrew J. Mason

SPECIAL SESSION: MIXED-SIGNAL CIRCUITS FOR MACHINE LEARNING & EDGE-AI

Optimization of Analog Accelerators for Deep Neural Networks Inference...........ccccoeoeeiieniiniiiiiiencenenne 1849
Andrea Fasoli, Stefano Ambrogio, Pritish Narayanan, Hsinyu Tsai, Charles Mackin,
Katherine Spoon, Alexander Friz, An Chen, Geoffrey W. Burr

Circuit Techniques for Efficient Implementation of Memristor Based Reservoir Computing...........c.ccc.c..... 1854
Sagarvarma Sayyaparaju, Mst Shamim Ara Shawkat, Md Musabbir Adnan, Garrett S. Rose

A Process-Variation Robust RRAM-Compatible CMOS Neuron for Neuromorphic System-on-a-
L1 1o TSSOSO 1859
Vishal Saxena

RSSI Amplifier Design for a Feature Extraction Technique to Detect Seizures with Analog
(7035010111312 V USSPt 1864
Yuqing Zhang, Nikita Mirchandani, Marvin Onabajo, Aatmesh Shrivastava

Circuit Cost Reduction for Online STDP using NIPIN Selector as Timekeeping Device in RRAM
N 11 01 S TSP RUPTRTSRRURINt 1869
Ashwin Sanjay Lele, Anand Naik, Lakshya Bandhu, Bhaskar Das, Udayan Ganguly



NEUROMORPHIC CIRCUITS & SYSTEMS 111

Weight Based Current Assisted Photonic Demodulator (WBCAPD) — Expansion towards
Neuromorphic APPIICALIONS ......eeueiiuieiiieiiieieeit ettt ettt e st e st e e ae e et e neesseeeae e st enteenseeneesneesneenseeneas 1874
Matan Assaf, Odem Harel, Erez Tadmor, Orly Yadid-Pecht, Alexander Fish

79-GHz Four-RFIC Cascading Radar System for Autonomous Driving ............cccceeververieneeneesieseeseeneeenns 1879
Jongseok Kim, Byungkwan Kim, Sungdo Choi, Hyunwoong Cho, Woosuk Kim, Minsung Eo,
Seungtae Khang, Seongwook Lee, Tsuyoshi Sugiura, Artem Nikishov, Koki Tanji, Anton
Lukyanov

An ITon-to-Frequency ISFET Architecture for Ultra-Low Power Applications ...........ccocceveevieniesiiecieeiennenns 1884
Miguel Cacho-Soblechero, Tor Sverre Lande, Pantelis Georgiou

High-Dynamic-Range Image Reconstruction from Pixel-Level Self-Reset ADC Samples........ccccccevennenene 1889
Mika Gronroos, Ari Paasio, Mika Laiho

SPECIAL SESSION: MEMRISTIVE CIRCUITS & SYSTEMS FOR UNCONVENTIONAL
COMPUTING

Analog Weight Updates with Compliance Current Modulation of Binary ReRAMs for On-Chip
LLGAITING ...e.vvivieiieie ettt et et e e e v e e esteesteesbeesbeesseessesse e seessaesseesseassesseesseesseesseenseessasssessaeseesseenseensensnanns 1894
Melika Payvand, Yigit Demirag, Thomas Dalgaty, Elisa Vianello, Giacomo Indiveri

Self Tuning Stochastic Weighted Neural NetWorks ........ccccveiieiriiiieiieeee e 1899
A. Irmanova, 1. Dolzhikova, A. P. James

MemTorch: A Simulation Framework for Deep Memristive Cross-Bar Architectures............ccoeevevvereeennnnn. 1904
Corey Lammie, Mostafa Rahimi Azghadi

Experimental Body-Input Three-Stage DC Offset Calibration Scheme for Memristive Crossbar ................. 1909
Charanraj Mohan, L. A. Camunas-Mesa, Elisa Vianello, Carlo Reita, Jose M. De La Rosa,
Teresa Serrano-Gotarredona, Bernabe Linares-Barranco

File Classification Based on Spiking Neural NetWorks.........cccceovieviiiciiiiinieieiieieeeeeseee e 1914

Ana Stanojevic, Giovanni Cherubini, Timoleon Moraitis, Abu Sebastian

SPECIAL SESSION: SECURITY OF COMPLEX & NONLINEAR NETWORKED SYSTEMS:
ANALYSIS, CONTROL & OPTIMIZATION

Effects of Coupling Patterns on Functionality and Robustness of Cyber-Coupled Power Systems............... 1919
Dong Liu, Chi K. Tse, Xi Zhang

Identifying Critical Elements to Enhance the Power Grid Resilience............cceceeveevienenenenencniceicnicncnenene 1924
Xi Zhang, Jianbo Guo, Tiezhu Wang, Sicheng Zeng, Shicong Ma, Guanglu Wu

Detecting Phishing Scams on Ethereum Based on Transaction Records ...........cccuereieneninenieieneeseee, 1929
Qi Yuan, Baoying Huang, Jie Zhang, Jiajing Wu, Haonan Zhang, Xi Zhang

Cascading Failures of Power System with the Consideration of Cyber Attacks .......c..ccccovereverveeiienencnennns 1934
Haicheng Tu, Hui-Liang Shen, Yongxiang Xia

Cross Entropy Attack on Deep Graph INfOmax.........cocueiieiiiiiiiiiiii e 1938
QOifan Zhang, Junyuan Fang, Jie Zhang, Jiajing Wu, Yongxiang Xia, Zibin Zheng



SIGNAL PROCESSING FOR DEEP/MACHINE LEARNING

Directly Obtaining Matching Points without Keypoints for Image Stitching.............ccceecvevverciencienienieeeene 1943
Yujie Huang, Minge Jing, Yibo Fan, Xiaoyong Xue, Xiaoyang Zeng

A Fast 2-D Convolution Technique for Deep Neural NetWorks .........cocceeveiieieeniieriicie e 1948
Anaam Ansari, Tokunbo Ogunfunmi

Deep Learning with Augmented Kalman Filter for Single-Channel Speech Enhancement.................c....... 1953
Sujan Kumar Roy, Aaron Nicolson, Kuldip K. Paliwal

Adversarial Perturbation Attacks on GLRT-Based DEtECTOTS .......ccovviiiiiiiieeieieiee e eeeee e seeeeeeeaeee e 1958
Ismail Alkhouri, George Atia, Wasfy Mikhael

EFFRBNet: A Deep Super Resolution Network using Edge-Assisted Feature Fusion Residual

BIOCKS ettt ettt e e e e e e ————teee e e e e —————eeeeeeaa——————eeeeeeaaa————teeeeseenraaareeeaas 1963
Alireza Esmaeilzehi, M. Omair Ahmad, M. N. S. Swamy

EMERGING MULTIMEDIA SYSTEMS & APPLICATIONS I

Fully Optimized Convolutional Neural Network Based on Small-Scale Crowd...........cccocvevvevirciireeneenennn. 1968
Lijia Deng, Shui-Hua Wang, Yu-Dong Zhang

Multilayer Probabilistic Knowledge Transfer for Learning Image Representations...........cccceeveevvecieeeennenne 1973
Nikolaos Passalis, Maria Tzelepi, Anastasios Tefas

Computerized Logo Synthesis with Wavelets-Enhanced Adversarial Learning ...........cccccoceeevieeienencncnnene 1978
Longchun Mao, Jinghua Wang, Jianmin Jiang

Computation-Affordable Recognition System for Activity Identification using a Smart Phone at

Oscal Tzyh-Chiang Chen, Manh-Hung Ha, Yi Lun Lee

OSCILLATORS & PHASE LOCKED LOOPS 1

A Low-Spur Current-Biasing-Free Fractional-N Hybrid PLL for Low-Voltage Clock Generation............... 1988
Xinyu Xu, Woogeun Rhee, Zhihua Wang

Analysis of Spurs Impact in PLL-Based FMCW Radar SyStemSs..........cccueeeerierieneeeeie e 1992
Luigi Grimaldi, Dmytro Cherniak, Werner Grollitsch, Roberto Nonis

A 2.5-5GHz Injection-Locked Clock Multiplier with Embedded Phase Interpolator in 65nm CMOS ......... 1996
R. Gautam, Jaya Deepthi Bandarupalli, Saurabh Saxena

A Novel Charge Pump with Ultra-Low Current Mismatch and Variation for PLL ............ccccooiiiiniinnnenn. 2001
Shujiang Ji, Yuxiao Zhao, Wenjie Xu, Na Yan, Hao Min

DATA CONVERTERS IV

A Power-Efficient 10-MHz Bandwidth Active-RC CTDSM with a Charge-Recycled Highly-Linear
S-LEVEL SC DAC ...ttt a ettt st e bbbt et e e bbbt bt bt ea e e et et b sae b ene 2005
He Tong Wang, Mao Ye, Yang Zhang, Kong Pang Pun



OTA-Free MASH 2-2 Noise Shaping SAR ADC: System and Design Considerations.............ccccceeeervennene 2010
Masoume Akbari, Mohammad Honarparvar, Yvon Savaria, Mohamad Sawan

All-Digital Calibration Algorithms to Correct for Static Non-Linearities in ADCS........ccccoevereeieneneneneenne. 2015
Paul Wenbo Chen, Nijwm Wary, Luke Wang, Qiwei Wang, Anthony Chan Carusone

Accelerated-Detection of Regeneration in Swing-Limited Comparators used in Slope ADCs...................... 2020
B. Bhuvan, K. Devadershan, A. S. Pal, M. Sarkar

Stochastic AX VCO-ADC Utilizing 4x Staggered AVETaging.........cccceereeeririeienienienesiesieeeeeseeeesee e 2025
Sanjeev Tannirkulam Chandrasekaran, Arindam Sanyal

SPECIAL SESSION: STOCHASTIC & APPROXIMATE COMPUTING

HBUCNNA: Hybrid Binary-Unary Convolutional Neural Network Accelerator.........c..coccoveveeveneeniencnnenne. 2030
S. Rasoul Faraji, Pierre Abillama, Gaurav Singh, Kia Bazargan

Deterministic Finite State Machines for Stochastic Division in Unipolar Format .............cccceevevieeveenennnnns 2035
Nikos Temenos, Paul P. Sotiriadis

A Regression-Based Method to Synthesize Complex Arithmetic Computations on Stochastic
SEECAIMIS ...ttt ettt et ettt et ettt st b e e bt e at et et e bt s bt e bt e bt eat et et e s b et e bt e bt ee e ent et e na et e besueeanene 2040
Arash Ardakani, Amir Ardakani, Warren J. Gross

AxMM: Area and Power Efficient Approximate Modular Multiplier for R-LWE Cryptosystem.................. 2045
Dur E. Shahwar Kundi, Song Bian, Ayesha Khalid, Chenghua Wang, Maire O'Neill,
Weigiang Liu

Can We Securely Use Approximate COMPULINGE? .........oeueiuieiieieeieeie e eieente et eteeeeestee e aeeaesee e seeeseeenes 2050

Pruthvy Yellu, Qiaoyan Yu

DIGITAL CIRCUITS, SYSTEMS & ARCHITECTURES FOR MACHINE LEARNING T

PointNet on FPGA for Real-Time LiDAR Point Cloud Processing...........ccccvevvieriieciiecienienieneeneeieeee e 2055
Lin Bai, Yecheng Lyu, Xin Xu, Xinming Huang

A Unified Hardware Architecture for Convolutions and Deconvolutions in CNN .........ccccovviiiiiiiiiiiiiieenennn. 2060
Lin Bai, Yecheng Lyu, Xinming Huang

Accelerating Tiny YOLOV3 using FPGA-Based Hardware/Software Co-Design........c.ccocevereeienienienennenne. 2065
Afzal Ahmad, Muhammad Adeel Pasha, Ghulam Jilani Raza

A Convolutional Neural Network Accelerator Architecture with Fine-Granular Mixed Precision
CONTIGUIADIIILY ...ttt ettt e st e et et e et e me e s et e es e et e e et enteenteeneeeseeaseenseenseeneesnnenne 2070
Xian Zhou, Li Zhang, Chuliang Guo, Xunzhao Yin, Cheng Zhuo

A CycleGAN Accelerator for Unsupervised Learning on Mobile DeViCes.........ccccvvrvvireeercienienieniieieeienenens 2075
Yi-Yen Hsieh, Yu-Chi Lee, Chia-Hsiang Yang

SPECIAL SESSION: NEXT GENERATION SECURITY FROM CHIP TO CLOUD:
CHALLENGES & SOLUTIONS

Constant-Time BCH Error-Correcting Code.........oecvieiieiiiieiieiieieeie ettt esteeveeseeesesssesseesseesesssessnessnenns 2080
Matthew Walters, Sujoy Sinha Roy



Authentication Protocol for Secure Automotive Systems: Benchmarking Post-Quantum

L3 0104 1] 1) USSPt 2085
Prasanna Ravi, Vijaya Kumar Sundar, Anupam Chattopadhyay, Shivam Bhasin, Arvind
Easwaran

Practical Reverse Engineering of Secret Sboxes by Side-Channel Analysis.........cccecvevvveriereeneerienieneeneeenn, 2090

Dirmanto Jap, Shivam Bhasin

A DPA-Resistant Asynchronous-Logic NoC Router with Dual-Supply-Voltage-Scaling for

Multicore Cryptographic APPLICAIONS ........ceiiieieitieiiieitee ettt ettt ettt e ae et st e e e seeete e e eneeas 2095
Weng-Geng Ho, Ne Kyaw Zwa Lwin, Nay Aung Kyaw, Jun-Sheng Ng, Juncheng Chen, Kwen-
Siong Chong, Bah-Hwee Gwee, Joseph S. Chang

SHeFU: Secure Hardware-Enabled Protocol for Firmware Updates............cccoovveienienieniieieeieeieceeeeie e 2100
Md Masoom Rabbani, Jo Viigen, Mauro Conti, Nele Mentens

POWER AMPLIFIERS, REGULATORS & REFERENCES

A 28GHz, Asymmetrical, Modified Doherty Power Amplifier, in 22nm FDSOI CMOS..........cccocevirieennen. 2105
Nourhan Elsayed, Hani Saleh, Baker Mohammad, Mihai Sanduleanu

Broadband Class-Em Power Amplifier with Double Reactance Compensation Technique ............ccceeeeeneen. 2109
Moise Safari Mugisho, Mury Thian, Andrei Grebennikov

Design of Multiphase Class-G SCPA with Enhanced Efficiency..........cccocoviiiiieieneieiieeeeee e 2114
Mingming Ma, Fei You, Zehua Xiao, Ting Qian, Zongxi Tang, Songbai He

High-Q Coupled-Coil Power-Combining Technique for Fully Integrated CMOS Power Amplifier............. 2119
Matthew Love, Mury Thian, Floris Van Der Wilt, Koen Van Hartingsveldt, Kave Kianush

Sub-1 V Output-Capacitor-Less Low-Dropout Regulator with Two Compensation Amplifiers for

Enhanced POWer SUPPLY REJECTION. ....couuiiiiiiiiiiii ettt s 2124
Andreas Hammer, llia Kempi, Olaitan Olabode, Kari Stadius Jussi Ryynanen, Marko
Kosunen

Low Quiescent Current, Capacitor-Less LDO with Adaptively Biased Power Transistors and Load
Aware Feedback RESISTANCE ........coiuieiiieiieiieie ettt ettt ettt e et esaeenae e e eneeas 2129
Battu Balaji Yadav, Kelam Mounika, Koushik De, Zia Abbas

67ppm/°C, 66nA PVT Invariant Curvature Compensated Current Reference for Ultra-Low Power
AAPPIICALIONS. ¢..eeneteeteet ettt b et ettt b e bt bt h e a et e b bt ekt b e eh e eb et e st et e be bbb eaean 2134
Battu Balaji Yadav, Kelam Mounika, Adithya Bathi, Zia Abbas

A 0.7-V, 192 pA Current Reference with 0.51%/V Line Regulation for Ultra-Low Power
APDIICALIONS. .....eevieiieieeie ettt ettt et e et e e et e e et e te e teesbeesseesseeseeeseesseesbeesseesseessessseseesseenseessesssesssesseenseesseensens 2139
Indranil Bhattacharjee, Gajendranath Chowdary

A Simple Bandgap Reference Based on Vo Extraction with Single-Temperature Trimming..................... 2144
Pangzhou Li, Nanqi Liu, Degang Chen

A Current Efficient 10mA Analog-Assisted Digital Low Dropout Regulator with Dynamic Clock
Frequency in 650m CIMOS ... ..o.iiiiieeee ettt ettt et e b e b e bt e et st saeesbeesbeeteenteeneeas 2149
Angelo De Carmine, Abirmoya Santra, Qadeer A. Khan

A 1.5-ns Switching Time, 9-Bit Current-Mode DAC for High Speed Laser Diode Drivers.............ccoeuenee. 2154
N. Lupo, M. Bartolini, P. Pulici, M. Cattaneo, M. Riccio, M. Nessi, E. Bonizzoni



DIGITAL CIRCUIT FOR MACHINE LEARNING & EMERGING MEMORY CIRCUITS

A Low-Voltage Split Memory Architecture for Binary Neural NetwWorks ..........ccccvcevereriineeienenencnenennen. 2159
Joydeep Kumar Devnath, Neelam Surana, Joycee Mekie

Accelerating Depthwise Convolution and Pooling Operations on z-First Storage CNN
ATCRIEECLUTES .....eueteteeteeic ettt sttt ettt ettt b e bt b e st e s et et e s bt s et eb e e bt ea b et en b e s b e eb e e bt ebeebeenten b et enbesbesbeebeenean 2164
Pramod Udupa, Gopinath Mahale, Kiran Kolar Chandrasekharan, Sehwan Lee

A CORDIC-Based Architecture with Adjustable Precision and Flexible Scalability to Implement
Sigmoid and Tanh FUNCHONS .......c.eecuiiiiiieiieiee ettt ettt ettt ettt e e teenteeseesneenees 2169
Hui Chen, Lin Jiang, Yuanyong Luo, Zhonghai Lu, Yuxiang Fu, Li Li, Zongguang Yu

Zebra: Memory Bandwidth Reduction for CNN Accelerators with Zero Block Regularization of
ACHVATION IMAPS ..eovvieiieiieeiie ettt ettt e et e tte st esteesbeesbeesaesseeeseeseesseesseesseessessseseesseenseassesssesseesseanseessennsens 2174
Hsu-Tung Shih, Tian-Sheuan Chang

Optimization of Stride Prefetching Mechanism and Dependent Warp Scheduling on GPGPU..................... 2179
Tsung-Han Tsou, Dun-Jie Chen, Sheng-Yang Hung, Yu-Hsiang Wang, Chung-Ho Chen

Advantages and Limitations of Fully on-Chip CNN FPGA-Based Hardware Accelerator.............cccccoeeenee. 2184
Gianmarco Dinelli, Gabriele Meoni, Emilio Rapuano, Luca Fanucci

A Power Efficient Multi-Bit Accelerator for Memory Prohibitive Deep Neural Networks...........ccccceeenne. 2189
Suhas Shivapakash, Hardik Jain, Olaf Hellwich, Friedel Gerfers

DC-LSTM: Deep Compressed LSTM with Low Bit-Width and Structured Matrices ..........cccceccevvereerenennene 2194
Guocai Nan, Chenghua Wang, Weiqiang Liu, Fabrizio Lombardi

Design and Implementation of an Approximate Softmax Layer for Deep Neural Networks..........cc.ccceuee... 2199
Yue Gao, Weigiang Liu, Fabrizio Lombardi

Accelerating Deep Neural Network Computation on a Low Power Reconfigurable Architecture ................ 2204
Y. Xiong, J. Zhou, S. Pal, D. Blaauw, H. S. Kim, T. Mudge, R. Dreslinski, C. Chakrabarti

ESSOP: Efficient and Scalable Stochastic Outer Product Architecture for Deep Learning............c.cccceueeee. 2209
Vinay Joshi, Geethan Karunaratne, Manuel Le Gallo, Irem Boybat, Christophe Piveteau, Abu
Sebastian, Bipin Rajendran, Evangelos Eleftheriou

Access-Aware Per-Bank DRAM Refresh for Reduced DRAM Refresh Overhead .............cccoooeeviveeenennnn. 2214
Eder F. Zulian, Christian Weis, Norbert Wehn

Multiply-Accumulate Enhanced BDD-Based Logic Synthesis on RRAM Crossbars...........cccceeeeveeiencnnnne. 2219
Saman Froehlich, Saeideh Shirinzadeh, Rolf Drechsler

Improved Read Access in GC-eDRAM Memory by Dual-Negative Word-Line Technique...........c............. 2224
Roman Golman, Robert Giterman, Odem Harel, Adam Teman

Energy-Efficient Arbitrary Precision Multi-Bit Multiplication with Bi-Serial In/Near Memory
COMPULINZ ..ottt ettt ettt sa e e sb et eat e ea e ea e sb e e s bt e bt emteemeesaeesaeeeb e et e emteem b e esteeseenbeenbeenbeenseeneesanenne 2229
Yugi Wang, Jian Chen, Yu Pu, Yajun Ha

Dynamic-Reference Based Early Write Termination for Low Energy SOT-MRAM .......ccoceeviiviinicncnnenne. 2234
Taehwan Kim, Eunjong Yeo, Yunho Jang, Yeongkyo Seo, Jongsun Park



WIRELESS & OPTICAL COMMUNICATIONS SYSTEMS

RecNet: Deep Learning-Based OFDM Receiver with Semi-Blind Channel Estimation..........cccccccevevenenne. 2239
Changjiang Liu, Tughrul Arslan

Dynamic Damping in Transimpedance AMPIIfIETs .........ccooiiiiiiieieieee e 2243
Pouria Aminfar, Glenn Cowan

Modulation of LED Photo-Luminescence for Underwater Optical Communications..............ecvevevevervennnnns 2248
Walter D. Leon-Salas, Xiaozhe Fan, James Hidalgo, Borja Peleato, Pablo J. Molina

A Low Latency NN-Based Cyclic Jacobi EVD Processor for DOA Estimation in Radar System ................ 2253
Chih-Wei Liu, Jia-Yu Wu, Kang-Chun Huang

Greedy Channel Selection for Dynamic Spectrum Access Radios.........ccevveriieiieiieienieiieeee e 2258
Alex Lackpour, Xaime Rivas Rey, Geoffrey Mainland, Kapil R. Dandekar

A 128-Point Multi-Path SC FEFT ATCRITECTUIE. .......viiiiiiieieeiie ettt ettt e et eeeeeaeeeseaaeessnaeeeenns 2262
Shun-Che Hsu, Shen-Jui Huang, Sau-Gee Chen, Shin-Che Lin, Mario Garrido

A 100 Gb/s DC-Coupled Optical Modulator Driver for 3D Photonic Electronic Wafer-Scale
PACKAZING ..ottt ettt ettt et e a e a et et et e n e en e e e bt e bt e be e teeateenteeneeeaeente e teentean 2267
Xiao Liu, Xi Zhang, Domine Leenaerts, Marion K. Matters-Kammerer

Open Source RFNoC-Based Testbed for Millimeter-Wave Experimentation using USRP Software
DEfINEA RAGIOS ...ttt ettt s h e bt et e s et et s bt bt e bt e st e st e e e besbesbeebeenean 2272
Adriana Moreno, Jesus Omar Lacruz, Joerg Widmer

A Dual-Band 28/38GHz Cascaded Phase Locked Loop Circuit Design ........ccceveeveerriiirienienieieeieeeeieene 2277
Wenzhe Chen, Tian Xia

A 538Mbps 2%x64 Spatial Permutation Modulation Detector for MIMO Systems .........c..ccceevvevierieecveevennnnns 2282
Jung-Chun Chi, Yu-Cheng Yeh, I-Wei Lai, Pei-Yun Tsai, Yuan-Hao Huang

Pilot-Hopping Sequence Detection Architecture for Grant-Free Random Access using Massive

Narges Mohammadi Sarband, Ema Becirovic, Mattias Krysander, Erik G. Larsson, Oscar
Gustafsson

A 28-GHz Massive MIMO Receiver Deploying One-Bit Direct Detection with Wireless
1T 1100 T8N V2 15 o) o USSR 2292
Hang Zhao, Michael Green

Multi-Channel FSK Inter/Intra-Chip Communication by Exploiting Field-Confined Slow-Wave
TTANSINISSION LLINE ..ottt ettt h e bt es e et s bt bt e bt e st e st e e et e sbesbeebeenean 2296
Qian Chen, Chirn Chye Boon, Xueyong Zhang, Chenyang Li, Yuan Liang, Zhe Liu, Ting Guo

SLNR Based Hybrid Precoding for HAP Massive MIMO Systems with Limited RF Chains....................... 2301
Jian Zhang, Lingge Jiang, Pingping Ji, Chen He, Di He, Wenjun Wu

RavenFlow: Congestion-Aware Load Balancing in 5G Base Station Network ............cccocvevveviiciiieneennnnnn, 2306
Wenjun Wu, Lingge Jiang, Chen He, Di He, Jian Zhang

A Digital Non-Foster VHF Radio Approach for Enabling Low-Power Internet of Things ...........cccccoecuenee. 2311
Thomas P. Weldon



Collaborative Localization Based on Traffic Landmarks for Autonomous Driving ............ccceccveevercvereennnne. 2316
Siheng Chen, Ningxiao Zhang, Huifang Sun

TAAC: Task Allocation Meets Approximate Computing for Internet of Things...........cccceveeeiieiincnicnennene 2321
Wanli Yu, Ardalan Najafi, Yarib Nevarez, Yanqiu Huang, Alberto Garcia-Ortiz

Low Computational Sensing with Goertzel Filtering for Mobile Industrial IoT Devices ......c..cccceeeverennenne. 2326
Jaswinder Lota, Andreas Demosthenous

Triggers for Irrigation Decision-Making in Greenhouse Horticulture using Internet of Things .................... 2331
Arys Carrasquilla-Batista, Alfonso Chacon-Rodriguez

Time-Based Error Extraction for MultileVel RECEIVETS..........cccoveiiiiuiieeeieieeeeeee e 2335
Tawfiqg Musah

WEARABLE & IMPLANTABLE SENSORS, CIRCUITS & SYSTEMS

A 7ms Speed Automatic Driving Current Signal Cancellation Technique for Bio-Impedance
IMIEASUTEINCNL .....neeuieitieitieiteett ettt ettt et sttt et eat e eat e eatesbe e bt e bt eme e e st e sbe e s bt e sb e et e eateeabeeetesuaenbeenbeenbeemtesmeesbeenne 2340
Jong Pal Kim

Application-Driven Model of a PPG Sensing Modality for the Informed Design of Self-Powered,
Wearable HealthCare SYSTEIMS ......cc.eeiuieiiiiiieieit ettt ettt ettt ettt et e ee st e saeesaeenteenteeneeas 2344
Henry L. Bishop, Peng Wang, Benton H. Calhoun

SPICEInverse: Synthesis of an Accelerated Multiplexed Impedance Measurement Technique for
Wearable Low-Power Electrochemical SYStEMS .........c.cccuiiiiiiieiieiieiieie ettt ere e ee e eseeaesne e e 2349
Devangsingh Sankhala, Paul Rice, Sriram Muthukumar, Shalini Prasad

Fluorescent Intensity and Lifetime Measurement of Platinum-Porphyrin Film for Determining the
Sensitivity of Transcutaneous OXYZEN SENSOT .....cccueeiirieriiertieieeieeiestenteerte et ete st setesteente e e estesneesbeesbeenees 2354
lan Costanzo, Devdip Sen, Binod Giri, Nicholas Pratt, Pratap Rao, Ulkuhan Guler

Toward a Low Power E-Skin Interface System on a Chip for Taxel Arrays.........ccceceveerieneenerseesiereeeenns 2359
Samuel J. Murray, Joseph Medinger, Joseph Schmitz, Sina Balkir, Michael W. Hoffman

Neural Synaptic Plasticity-Like Computing: An Ultra-Low Cost Approach for Artificial Neural
Networks IMPIEMENTATION ......c..ecuviiiieiiiiiieiiete ettt ettt e et teeseeste e teesaeesaeeseesreesseesseesseessesssesssesssesseesss 2364
Zihan Xia, Jienan Chen, Shaoxia He, Shuai Li

Sensory Particles with Optical TEIEMELIY ........cccuveiiiiieiieiieieeie ettt et esseeseennes 2369
Karthik Ganesan, Thomas A. Flores, Binh Q. Le, Dante G. Muratore, Neal Patel, Subhasish
Mitra, Boris Murmann, Daniel Palanker

Towards Autonomous Intra-Cortical Brain Machine Interfaces: Applying Bandit Algorithms for
Online Reinforcement LEearNing ..........ccvveeuiiierieriieiietieieeeesee st eieetesaeseesseesseesseesseessesssesseesseesseessesssesseens 2374
Shoeb Shaikh, Rosa So, Tafadzwa Sibindi, Camilo Libedinsky, Arindam Basu

A 160nW, 56dB SFDR, 109dBOhm, Bidirectional 4uA Max. Input — Differential Output
Amplifier with Nested N0oiSe ReAUCHION. ......c.eoiuiiiiiiiiiiee et 2379
Stefan Nedelcu, Thomas Burger, Christofer Hierold

A 0.6V 12-Bit Binary-Scaled Redundant SAR ADC with 83dB SFDR .......ccccoceeoiiiiiinininineeeeeeee, 2384
Deng Luo, Milin Zhang, Zhihua Wang



An Al-Edge Platform with Multimodal Wearable Physiological Signals Monitoring Sensors for
Affective Computing APPLICALIONS.......ecuieiiriieetieitiete ettt ettt ettt et e ee st e sbeeteeaeeseesneesaeesaeenseenseeneeas 2388
Cheng-Jie Yang, Nicolas Fahier, Chang-Yuan He, Wei-Chih Li, Wai-Chi Fang

A Self-Compensated, Low-Offset Voltage Buffer for Input Impedance Boosting in Chopped Neural
FIONE-EIAS ..ttt b e a et et b e bbbt e st et et e s bt eb e e bt e st es b et et e nbesbeebeenean 2393
Stefan Reich, Markus Sporer, Maurits Ortmanns

Experimental Testbed for Ultrasonic Wireless Power Transfer and Backscattering Based

Localization for Future Implantable DEVICES .........cccieiiiiiiiiiiierieieeeee ettt 2398
Collin Kummer, Joseph Summers, Quinton Lum, Carl Sundsten, Chung-Ching Lin,
Subhanshu Gupta, Stephen Seslar, Wayne Monsky

A Wireless Electro-Optic Headstage with Digital Signal Processing and Data Compression for
Multimodal Electrophysiology and Optogenetic StMUIAtion ..........c.ceeereeierienieninineneneeeetenenene e 2403
G. Bilodeau, G. Gagnon-Turcotte, L. L. Gagnon, C. Ethier, I. Timofeev, B. Gosselin

Identifying Task-Related Brain Functional States Via Cortical Networks.........ccccecereieniriniieieieieree e 2408
Shiva Salsabilian, Li Zhu, Christian R. Lee, David J. Margolis, Laleh Najafizadeh

NEURAL SYSTEMS BASED ON EMERGING MEMORY TECHNOLOGIES & QUANTIZED
NEURAL NETWORKS

Biologically Plausible Contrast Detection using 8 MemIiStor ATTAY ........ccceeveerueereereeeriereeseeneeeeeeeeeneeseens 2412
Jason K. Eshraghian, Corey Lammie, Mostafa Rahimi Azghadi

Methodology for Realizing VMM with Binary RRAM Arrays: Experimental Demonstration of
Binarized-ADALINE using OXRAM CrOSSDAT ..........ccciiiierierieniieriieiieieeeeeeesieesseesseensessesseesseesseeseensesnsens 2417
Sandeep Kaur Kingra, Vivek Parmar, Shubham Negi, Sufyan Khan, Boris Hudec, Tuo-Hung
Hou, Manan Suri

Ultra-Low Leakage, High Fan-Out Neuro Connection Map with TCAM-Based LUT, Localized

Priority Encoder and Decoder-Less SRAM .......cooiiiiiiiiiiiietetee ettt 2422
Aarthy Mani, Fei Li, Wong Ming Ming, Luo Tao, Yang Liwei, Vishnu Paramasivam, Anh
Tuan Do

Frequency Behaviour of FeFET-Based Ultra-Low-Power Coupled Oscillator Neurons ............cccceecueeuenneee 2426

Hossein Eslahi, Tara J. Hamilton, Sourabh Khandelwal

A Novel Conversion Method for Spiking Neural Network using Median Quantization...............c..ccveevennne 2430
Chenglong Zou, Xiaoxin Cui, Jiexian Ge, Hanghang Ma, Xinan Wang

Optimize FPGA-Based Neural Network Accelerator with Bit-Shift Quantization ............ccccceeceeierieneennene 2435
Yu Liu, Xuejiao Liu, Luhong Liang

An In-Flash Binary Neural Network Accelerator with SLC NAND Flash Array ........ccccooceveveeienenencnene. 2440
Won Ho Choi, Pi-Feng Chiu, Wen Ma, Gertjian Hemink, Tung Thanh Hoang, Martin Lueker-
Boden, Zvonimir Bandic

Hardware-Oriented Dual Stream Object Recognition System using Binarized Neural Networks................. 2445
Yuma Yoshimoto, Hakaru Tamukoh

Hardware-Software Co-Design for Face Recognition on FPGA SOCS ........cccveevieiieierienieeeie e 2450
Hao Wang, Shan Cao, Shugong Xu, Shunging Zhang



Reliability-Driven Neural Network Training for Memristive Crossbar-Based Neuromorphic
COMPULING SYSTEIIIS ...t eutetieitieitieite ettt ettt te et e et et e enteesee et eesseese e seenseemeeeseeeseeseenteenseenseeseeaseeaseenseenseeneesnnenne 2455
Junpeng Wang, Qi Xu, Bo Yuan, Song Chen, Bei Yu, Feng Wu

Supported-BinaryNet: Bitcell Array-Based Weight Supports for Dynamic Accuracy-Energy Trade-
Offs in SRAM-Based Binarized Neural NetWork .........ccccocoiiiiiiinininieeeee e 2459
Shamma Nasrin, Srikanth Ramakrishna, Theja Tulabandhula, Amit Ranjan Trivedi

Flash Based In-Memory Multiply-Accumulate Realisation: A Theoretical Study.........cccoccevievieiveiinenenne 2464
S. Ashwin Balagopal, Janakiraman Viraraghavan

DIGITAL SIGNAL PROCESSING 1

An Efficient Accurate Frequency Estimation Method for 2D Signals by Sampling three 1D Slices............. 2469
Soo-Chang Pei, Kuo-Wei Chang

Generative Image Inpainting Based on Wavelet Transform Attention Model ............ccccooieiiiiiiiiiiencenene 2474
Chen Wang, Jin Wang, Qing Zhu, Baocai Yin

A Stream Hardware Architecture for Keypoint Matching Based on a Speculative Approach........................ 2479
Maria Lepecq, Mehdi Darouich

Perfect-Reconstruction Cosine-Modulated Filter Banks via Improved Constraint Linearization .................. 2484
Wu-Sheng Lu, Takao Hinamoto, Tapio Saramaki

Correction of the Timing Mismatch Error in Four-Channel Time-Interleaved DACSs ..........cccoceeieninenenen. 2488
Saihua Xu, Jun Wei Lee

High-Frequency Component Restoration for Kalman Filter Based Speech Enhancement................c............ 2493
Hongjiang Yu, Wei-Ping Zhu, Benoit Champagne

Joint Barcode and Text Orientation Detection Model for Unmanned Retail System.............cccccvevvvecvienennnnns 2498
Adnan Sharif, Jun Jia, Jiahe Zhang, Guangtao Zhai

Learning and Feature Extraction Based Fundamental Frequency Determination Algorithm in Very
LOW SINR SCENATIO .....coutiuiiniiitiitiiieieteteie sttt sttt ettt sttt ettt ae bttt eeaesaesaeebeeneen 2503
Shiang-Chih Hua, Jian-Jiun Ding, Chih-Hao Wang, Liang-Yu Ouyang, Jin-Yu Huang

Generalized Linear Canonical Transform with Higher Order Phase...........ccccoeeveiirienienieeee e 2508
Jian-Jiun Ding, Jen-Chieh Cheng, Tzu-Yun Tseng

Low Complexity Illumination-Invariant Motion Vector Detection Based on Logarithmic Edge
Detection and Edge DIfference..........ooeiieiiieieeeie ettt 2513
Chuanqi Wei, Jiangchao Wu, Man-Kay Law, Pui-In Mak, Rui P. Martins

Use of Common Parts in Masking Filters for Complexity Reduction in FRM-Based FIR Filters................. 2518
Tapio Saramaki, Qinglai Liu, Yong Ching Lim

Automated Teeth Extraction from Dental Panoramic X-Ray Images using Genetic Algorithm.................... 2523
Arman Haghanifar, Mahdiyar Molahasani Majdabadi, Seok-Bum Ko

DATA CONVERTERS VI

An Effective Transconductance Controlled Offset Calibration for Dynamic Comparators ..............ccceveneen. 2528
Jaehoon Lee, Yong Lim, Barosaim Sung, Seunghyun Oh, Jung-Hoon Chun, Jongwoo Lee



A Synthesis Friendly VCO-Based Delta-Sigma ADC with Process Variation Tolerance ............ccccccceenenee. 2533
Jue Wang, Xu Cheng, Jun Han, Xiaoyang Zeng

A Segmented SAR/SS ADC with Digital Error Correction and Programmable Resolution for
ColuMN-PAralle]l SENSOT ATITAYS ......cecvieiieieitertierteetieteeteseeseesseesseessesssesseesseesseesseessesssesssessesssesssesssesssessasnns 2538
Shanshan Dai, Kangping Hu, Jacob K. Rosenstein

A Low-Power 9-Bit 222 MS/s Asynchronous SAR ADC in 65 nm CMOS ........ccccooiiiiiiinieieeeeeeeeee 2543
Ayca Akkaya, Firat Celik, Yusuf Leblebici

A 2V ipkaitr Input Range 1GS/s Voltage-to-Time Converter with Tunable Distortion Compensation.......... 2548
Chase Puglisi, Erfan Ghaderi, Shrestha Bansal, George Larue, Subhanshu Gupta

A Speed-Enhanced Asynchronous SAR Control Logic Based on Two-Phase Handshake

ATCRITECTUTE ... e e e e et e e et e e e eate e e e eteeeeeeaaeeeeeaseeeeeesaeeeeesseeeeeneeeeans 2552
Cerin Ninan Kunnatharayil, Shahbaz Abbasi, Omer Ceylan, Volkan Arslan, Timur Zirtiloglu,
Yasar Gurbuz

A 13 Bit 100 MS/s SAR ADC with 74.57 dB SNDR in 14-nm CMOS FinFET........cccccoiiiniininininiinene. 2557
Yan Zheng, Fan Ye, Junyan Ren

Fast Simulation of Non-Linear Circuits using Semi-Analytical Solutions Based on the Matrix
EXPONENLIAL......ccuiiiiiiiieiieicceece ettt ettt e e e et e s te e teesbeesbeesaeeteeeteesbeesseesseessesssesssesseesseenseensesrnanns 2561
J. A. Serrano, A. J. Gines, E. Peralias

A Low-Power and Area-Efficient Analog Duty Cycle Corrector for ADC's External Clocks.........c.cccc....... 2566
Nangi Liu, Jim Todsen, Degang Chen

Above 60 GHz Bandwidth 10 GS/s Sampling Rate Track-and-Hold Amplifier in 130 nm SiGe
BIiCMOS TECHNOLOZY .....ceeuenienieete ettt ettt ettt ettt e et et s et e bt ebe e st ese et e b e eeeete e bt eseeseeneansenseaseabeseeeneenean 2570
Liang Wu, Maxim Weizel, J. Christoph Scheytt

A CMOS Image Sensor with Column-Parallel Cyclic-SAR ADC .......ccccoconiiiriiiiniiiinenneeeeeeeeenees 2574
Amandeep Kaur, M. B. Karthik, Mukul Sarkar

A 6bit 1.2GS/s Symmetric Successive Approximation Energy-Efficient Time-to-Digital Converter
I A0NIM CMOS ..ottt sttt st sttt b e bbbt eb e sa et be st besae e b e 2579
Qian Chen, Yuan Liang, Chirn Chye Boon

Active Noise Shaping SAR ADC Based on ISDM with the SMHz Bandwidth.............ccocoviiniiiiniinnnn. 2584
Bo Gao, Xin Li, Chenggang Yan, Jianhui Wu

Analysis of the Inter-Stage Signal Leakage in Wide BW Low OSR and High DR CT MASH AXM ........... 2588
Qilong Liu, Lucien J. Breems, Shagun Bajoria, Muhammed Bolatkale, Chenming Zhang,
Georgi Radulov

Stability Analysis of Incremental ZA Modulators using Mixed-Logic Dynamical Systems and
OPtimMal CONIOL TREOTY ....euvieiitieiieiietee ettt ettt et ettt b e et b e st es e et e beebeebeebeeneeneeneebesaesaeeneenean 2593
Ayman Mohamed, Jens Anders

A DAC Linearization Technique Enabling 15-Bit INL through Adaptive Body-Biasing in 22FDX............. 2598
Marcel Runge, Dario Schmock, Enne Wittenhagen, Friedel Gerfers

Multi-Bit Incremental Converters with Optimal Power Consumption and Mismatch Error.............c............ 2603
W. A. Qureshi, A. Salimath, E. Bonizzoni, F. Maloberti



LIVE DEMOS 11

Live Demonstration: Electroforming of TiO, x Memristor Devices using High Speed Pulses ...................... 2608
Patrick Foster, Jingi Huang, Alex Serb, Themis Prodromakis, Christos Papavassiliou

Live Demonstration: Comparison of Three FIR Digital Filter Sharpening Techniques...........ccccecererenrnnene 2609
Gerald D. Cain, Anush Yardim, Fredric J. Harris

Design and Implementation of a Pre-Surgical Investigation System by VR+AR+MR Techniques............... 2610
Ching-Hwa Cheng, Huy Anh Nguyen, Tang-Chieh Liu

Development of a Portable Self-Guidance Rescue Car and a 3D-Screen LIDAR Mapping System.............. 2611
Ching-Hwa Cheng, Pham Minh Dung, Tang-Chieh Liu

Live Demonstration: CNN Inference on the Focal Plane with a Pixel Processor Array ...........ccoccvecvvevennnns 2612
Stephen J. Carey, Laurie Bose, Thomas Richardson, Walterio Mayol-Cuevas, Jianing Chen,
Piotr Dudek

Live Demonstration: Versatile Emulation of Spiking Neural Networks on an Accelerated
NEUrOMOTPRIC SUDSIIALE .......ccuviiiiesiieiieiietiete ettt ettt e teeeesteesteesbeesseesseessesseesseesseessesssesssesssesseenseessenssens 2613
S. Billaudelle, Y. Stradmann, K. Schreiber, B. Cramer, A. Baumbach, D. Dold, J. Goltz, A. F.
Kungl, T. C. Wunderlich, A. Hartel, E. Muller, O. Breitwieser, C. Mauch, M. Kleider, A.
Grubl, D. Stockel, C. Pehle, A. Heimbrecht, P. Spilger, G. Kiene, V. Karasenko, W. Senn, M.
A. Petrovici, J. Schemmel, K. Meier

Live Demonstration: Exploiting Body-Biasing for Static Corner Trimming and Maximum Energy
Efficiency Operation in 22nm FDX TeChNOIOZY .......cciruiiuiiiiieieieerie ettt 2614
Alfio Di Mauro, Florian Zaruba, Fabian Schuiki, Stefan Mach, Luca Benini

Live Demonstration: Multi-Laptop HEVC Encoding ...........cccceeiieiieiiieiinieieeee e 2615
Sami Ahovainio, Alexandre Mercat, Jarno Vanne

Live Demonstration: SweatSenser Dx: A Wearable Device for Combinatorial Detection of Glucose
and CortiSOl iN HUMAN SWEAL............oiuiiiiiiiii ettt e et e e e et e e e et e s eaeeeesenareeeeaeeesenaeeeeennnns 2616
Devangsingh Sankhala, Paul Rice, Sriram Muthukumar, Shalini Prasad

Live Demonstration: Performance Evaluation of Electrical Impedance Tomography Systems using
a Color-Coded Full Reference SNR METhO..........uuviiiiiiiiiiiiiiece ettt eeenaaae e e e e e sennes 2617
Yu Wu, Dai Jiang, Nazanin Neshatvar, Farnaz Fahimi Hanzaee, Andreas Demosthenous

CIRCUITS & SYSTEMS FOR ENERGY HARVESTING 11

An Energy Harvesting System with Reconfigurable Piezoelectric Energy Harvester Array for IoT

APPLICALIONS. ...ttt ettt et b e h e bbbt et h bbbt et et a et b she bt es 2618
Zhen Li, Zhiyuan Chen, Qiping Wan, Qin Kuai, Junrui Liang, Philip K. T. Mok, Xiaoyang
Zeng

A Calibration Technique for P-SSHI-Phi Interface for Piezoelectric Energy Harvesting............cccccevueeenee. 2623

Yushyang Huang, Hung-Chen Chen, Ping-Hsuan Hsieh, Yi-Chung Shu

Performance of the Open-Circuit Voltage MPPT Technique for Piezoelectric Vibration Harvesters............ 2628
Luigi Costanzo, Alessandro Lo Schiavo, Massimo Vitelli

Train Suspension Energy Harvesting System Maximizing the Output DC Power..........c.ccooceeviiiiiiencencnne 2633
Luigi Costanzo, Alessandro Lo Schiavo, Massimo Vitelli, Lei Zuo



A Self-Powered Piezoelectric Energy Harvesting Interface Circuit Based on Adaptive SSHI with
Fully Integrated SWitCh CONtIOL ........c.ooiiiiiiieeie ettt ettt et e st e e e e e 2638
Shaochen Xi, Weimin Li, Jianping Guo, Junrui Liang

An Ultra Low Power CMOS MPPT Power Conditioning Circuit for Energy Harvesters............cccccvvevennnne 2642
Francarl Galea, Owen Casha, Ivan Grech, Edward Gatt, Joseph Micallef

A 1pW-to-158uW Output Power Pseudo Open-Loop Boost DC-DC with 86.7% Peak Efficiency
using Frequency-Programmable Oscillator and Hybrid Zero Current Detection ...........ccooceveeevienieniveneennen. 2647
Xiaolong Chen, Enbin Gong, Hao Zhang, Le Ye, Ru Huang

Power Management Integrated Circuit for Electrostatic Kinetic Energy Harvesters .........c..cccceceevienencnennene 2651
Abdelkrim Bessaad, Amine Rhouni, Philippe Basset, Dimitri Galayko

Design of a Reverse-Electrowetting Transducer Based Wireless Self-Powered Motion Sensor.................... 2656
Nishat T. Tasneem, Dipon K. Biswas, Pashupati R. Adhikari, Russell Reid, Ifana Mahbub

HARDWARE & SYSTEMS FOR VISUAL SIGNAL PROCESSING

DeepRS: Deep-Learning Based Network-Adaptive FEC for Real-Time Video Communications ................ 2661
Sheng Cheng, Han Hu, Xinggong Zhang, Zongming Guo

Multi-Level Parallelization Scheme for Distributed HEVC Encoding on Multi-Computer Systems............. 2666
Sami Ahovainio, Alexandre Mercat, Marko Viitanen, Jarno Vanne

Low-Power and Memory-Aware Approximate Hardware Architecture for Fractional Motion

Estimation Interpolation on HEVC ..........ccoooiiiiiiiiiiciccceseeee ettt ettt beeaeeneesene e 2671
Wagner Penny, Guilherme Correa, Luciano Agostini, Daniel Palomino, Marcelo Porto,
Gabriel Nazar, Bruno Zatt

An Image Deblurring Processor for Chromatic Aberration Based on the Primal-Dual Algorithm
With Cross-CRannel PIiOr .......cccocoiiiiiiiiiiiiincnce ettt ettt st ettt st ettt saene 2676
Chia-Han Huang, Yi-Chang Lu

An Improved Algorithm for Real-Time Dual-View Display ........ccccccccoerinininieniiiiniinennenceeeeeene e 2681
Wenjie Sun, Zhongpai Gao, Guangtao Zhai, Jiahe Zhang, Zhaodi Wang, Yucheng Zhu

Negative Label Guided Discriminative Canonical Correlation Analysis for Semi-Supervised and
SeMi-PaIred LEAIMING.........cociiriiiiiieiieieeieciesteeste ettt et e et e steeteesbeesbestaesteesseesseassesseesseesseesseessenssesssesssesseenses 2686
Xin Guo, Song Wang, Yun Tie, Lin Qi, Ling Guan

Fast Partitioning Decision Scheme for Versatile Video Coding Intra-Frame Prediction ............ccccecveuenee. 2691
Mario Saldanha, Gustavo Sanchez, Cesar Marcon, Luciano Agostini

Epipolar Geometry on Drones Cameras for Swarm Robotics Applications...........ccceeevererenerieeienienenennns 2696
Andres Erazo, Eduardo Tayupanta, Seok-Bum Ko

Accelerating Stereo Matching on Mutlicore ARM Platform............coccoeiiiiiiiiiiiii e 2701
Taki Eddine Saidi, Abdelhakim Khouas, Abbes Amira



CONFESSION SESSION

Lessons Learned the Hard Way ........ccooouiiiiiiiiiecieeeieee ettt sttt st esneesseenseenseensens 2706
Tobi Delbruck, Ibrahim Abe M. Elfadel, Shahzad Muzaffar, Germain Haessig, Bo Wang,
Amine Bermak, Rui Graca, Luis Camunas-Mesa, Bathiya Senevirathna, Pamela Abshire,
Bernabe Linares-Barranco, Saeed Afshar, Shih-Chii Liu, Runchun Mark Wang, Piotr Dudek,
Stephen Carey, Jose De La Rosa, Marc Dandin, Sheung Lu, Vincent Frick, Teresa Serrano-
Gotarredona, Paula Lopez, Melika Payvand, Advait Madhavan, Eric Fossum, J. Camilo
Vasquez Tieck, lan Williams, Yan Liu, Timothy Constandinou, Alexander Serb, Ricardo
Carmona-Galan, Robert Nawrocki, Walter D. Leon-Salas

OVERVIEW PAPER: BROADBAND HIGH-EFFICIENCY LINEAR POWER AMPLIFIER
DESIGN FOR MILLIMETER-WAVE 5G

Broadband High-Efficiency Linear Power Amplifier Design for Millimeter-Wave 5G ...........cccocceecveenenn. 2724
Jill C. Mayeda, Jerry Lopez, Donald Y. C. Lie

OVERVIEW PAPER: SIMPLIFYING NEURAL NETWORKS VIA LOOK UP TABLES AND
PRODUCT OF SUMS MATRIX FACTORIZATIONS

Simplifying Neural Networks via Look up Tables and Product of Sums Matrix Factorizations ................... 2729
Chai Wah Wu

CAS JOURNAL PAPERS: ENERGY-EFFICIENT & LOW POWER DESIGN

A Low-Latency Multi-Touch Detector Based on Concurrent Processing of Redesigned Overlap
Split and Connected COMPONENT ANALYSIS ....ccueerviiriiiiiiieiiesiesieeteeieseestee e esteeaesseeseeesseesseesseessesssesseesseesses 2740
Byeong Yong Kong, Jooseung Lee, In-Cheol Park

Stochastic Mixed-PR: A Stochastically-Tunable Low-Error Adder............cccoeoiiiiniiniiiiiieeeeeeeeee, 2741
Ardalan Najafi, Alberto Garcia-Ortiz

1.2V Energy-Efficient Wireless CMOS Potentiostat for Amperometric Measurements.............ccceevevenuennene 2742
Virgilio Valente, Nazanin Neshatvar, Evdokia Pilavaki, Matthew Schormans, Andreas
Demosthenous

A Low-Power Low-Cost On-Chip Digital Background Calibration for Pipelined ADCs..........ccccvecureuenne 2743

Xizhu Peng, Jinfeng Guo, Qingqing Bao, Zeyu Li, Haoyu Zhuang, He Tang

Design and Implementation of a Machine Learning Based EEG Processor for Accurate Estimation
OF DEPth OF ANEStNESIA ....evviiiiiiiiiiieie ettt ettt e b e e e e s teesteesbeesseesseesbeessessaesseesseenseensessaenns 2744
Wala Saadeh, Fatima Hameed Khann, Muhammad Awais Bin Altaf

DATA CONVERTERS V

A 62dB-SNDR 40.2uW 10MS/s ADC for Power Efficient IoT and Biomedical Read-Out Systems............ 2745
Hyeok-Ki Hong, Hyun-Wook Kang, Che-Heung Kim

A Model of Continuous-Time Sigma Delta Modulation Based on Pulse Frequency Encoding..................... 2749
Victor Medina, Susana Paton, Eric Gutierrez, Luis Hernandez



An Adaptive Blind Cyclic Calibration Technique for Two-Channel Frequency-Interleaved ADCs ............. 2754
Jinpeng Song, Jianping An, Yu-Hen Hu, Yu Zhao, Jian Gao

A Comparative Study of ISI Errors in Different DAC Structures for CT Delta-Sigma Modulators.............. 2759
Ahmed Abdelaal, John G. Kauffman, Mohamed A. Mokhtar, Maurits Ortmanns

Modeling and Analysis of Error Feedback Noise-Shaping SAR ADCS........cccveeiivienenenineneeieeeenenene 2764
Gerardo Molina Salgado, Daniel O'Hare, Ivan O'Connell

CAS JOURNAL PAPERS: DIGITAL CIRCUITS I

Efficient Architectures for Generalized Integrated Interleaved Decoder ..........ccoceverenenenieienieieieee e 2769
Xinmiao Zhang, Zhenshan Xie

GC-eDRAM with Body-Bias Compensated Readout and Error Detection in 28nm FD-SOI........................ 2770
Robert Giterman, Andrea Bonetti, Andreas Burg, Adam Teman

Leveraging Independent Double-Gate FInFET Devices for Machine Learning Classification...................... 2771
Farid Kenarangi, Inna Partin-Vaisband

Gain-Cell Embedded DRAMSs: Modeling and Design SPaCE.........c.eecvereerieriiesiieieeiesiesieeie e see e neeens 2772
Andrea Bonetti, Roman Golman, Robert Giterman, Adam Teman, Andreas Burg

Adjustable Output CMOS Voltage Reference Desi@n ........ccoceeiiieieiieiiiiiiieieeeeee e 2773
Fabian Olivera, Antonio Petraglia

DIGITAL CIRCUITS, SYSTEMS & ARCHITECTURES FOR MACHINE LEARNING 1V

TaxoNN: A Light-Weight Accelerator for Deep Neural Network Training..........ccoccecevevereeienieniencnenennn. 2774
Reza Hojabr, Kamyar Givaki, Kossar Pourahmadi, Parsa Nooralinejad, Ahmad Khonsari,
Dara Rahmati, M. Hassan Najafi

Efficient Time-Multiplexed Realization of Feedforward Artificial Neural Networks ..........ccccoceevvenencncnnene 2779
Levent Aksoy, Sajjad Parvin, Mohammadreza Esmali Nojehdeh, Mustafa Altun

A New MRAM-Based Process In-Memory Accelerator for Efficient Neural Network Training with
F1oating POINt PrECISION ...cueiiuiiieiiiieiieie ettt ettt ettt et et e st e e be e bt et e et e eneesaeenteenteeneeas 2784
Hongjie Wang, Yang Zhao, Chaojian Li, Yue Wang, Yingyan Lin

Optimized Random Forest Classifier for Drone Pilot Identification ............ccccecvveevieieniienieneeeee e 2789
Aysha Khaled Alharam, Abdulhadi Shoufan

Algorithmic Enablers for Compact Neural Network Topology Hardware Design: Review and
TTEIAS ..ttt ettt ettt st b e bt ettt b e sh bt e ae ettt ae bt be e ae et et et e aesa e bt eaeen 2794
William Guicquero, Arnaud Verdant

CONVENTIONAL & 3D IC MEMORY CIRCUITS, ARCHITECTURES & INTERCONNECT
TECHNOLOGIES

Adaptive Pulse Program Scheme to Improve the Vy, Distribution for 3D NAND Flash.........ccccoccveiinnnenn. 2799
Shuang Li, Zhichao Du, Yu Wang, Fei Liu, Qi Wang, Zongliang Huo



0.25pA/Bit Ultra-Low-Leakage 6T Single-Port SRAM on 22nm Bulk Process for IoT Applications .......... 2803
Vivek Asthana, M. Jagadesh Kumar, Ayush Kulshrestha, Munish Kumar, Saikat Kumar
Banik, Shruti Aggarwal

A 3D-Stacked SRAM using Inductive Coupling with Low-Voltage Transmitter and 12:1 SerDes............... 2808
Kota Shiba, Tatsuo Omori, Kodai Ueyoshi, Kota Ando, Kazutoshi Hirose, Shinya Takamaeda-
Yamazaki, Masato Motomura, Mototsugu Hamada, Tadahiro Kuroda

Multi-Bit CNT TSV O 3-D ICS ..ttt ettt 2813
Boris Vaisband, Ange Maurice, Chong Wei Tan, Beng Kang Tay, Eby G. Friedman

Hybrid Importance Splitting Importance Sampling Methodology for Fast Yield Analysis of

IMEIMOTY DIESIZIIS ....veevvieivieiieeiiestesteesteeteetesttesteesteesseesseessesseesseessaesseesseassesssesssesseesseesseessasssesssesseessesnsesssessaens 2818
Mariam Rakka, Rouwaida Kanj, Ragheb Raad

CAS JOURNAL PAPERS: COMMUNICATIONS CIRCUITS 11

A Low-Complexity I/Q Imbalance Calibration Method for Quadrature Modulator ...........ccccceoveiveieniennenne 2823
Jusung Kim, Han-Shin Jo, Kyoung-Jae Lee, Dong-Ho Lee, Dae-Hyun Choi, Sangkil Kim

A 3 to 6 GHz Highly Linear I-Channel Receiver with over +3.0 dBm In-Band P1dB and 200 MHz
Baseband Bandwidth Suitable for 5G Wireless and Cognitive Radio Applications...........cccecerververirenrennnn. 2824
Jusung Kim, Junning Jiang, Jose Silva-Martinez, Aydin llker Karsilayan

Short-Range Quality-Factor Modulation (SquirM) for Low Power High Speed Inductive Data
B 113 3 (RPN 2825
Matthew Schormans, Dai Jiang, Andreas Demosthenous, Virgilio Valente

Continuous-Time Algorithms for Solving Maxwell's Equations using Analog Circuits............c.cccecverueennenne. 2826
N. Udayanga, S. I. Hariharan, S. Mandal, L. Belostotski, L. T. Bruton, A. Madanayake

An N-Path Band-Pass Filter with Parametric Gain-BoOStNG............cceriririiiiieieieee e 2827
Shouri Chatterjee, Kamlesh Badiyari, Nagarjuna Nallam

SPECIAL SESSION: MODELING, SIMULATION, TESTING & DESIGN OF INDUCTIVE
POWER TRANSFER SYSTEMS FOR ELECTRIC VEHICLES 11

Compensation Network for a 7.7 kW Wireless Charging System that Uses Standardized Coils................... 2828
Francesca Grazian, Wenli Shi, Thiago B. Soeiro, Jianning Dong, Peter Van Duijsen, Pavol
Bauer

Modelling of a 100 kW-85 kHz Three-Phase System for Static Wireless Charging and Comparison
with a Classical SIngle-Phase SYStEIM .........ccueouiririiiiiriiieteee ettt 2833
Vincenzo Cirimele, Jacopo Colussi, Juan Luis Villa, Alessandro La Ganga, Paolo Guglielmi

Comparison of Second-Order and Third-Order Compensation of Inductive Power Transfer
Converters Based on Sensitivity ANALYSIS ........ccveiiriiriiiiieieieeseese ettt ettt eseeseeseeeaeeneas 2838
Ying Liu, Chi K. Tse, Chunbo Zhu, Siu-Chung Wong

NSGA-III Based Compensation Circuit Design for Inductive Power Transfer..........c.ccoccoevvereeciencncncnene. 2843
Weiming Chen, Weiguo Lu, Herbert Ho-Ching Iu, Tyrone Fernando



MEMRISTIVE & SPINTRONICS IN-MEMORY COMPUTING

MINT: Mixed-Precision RRAM-Based IN-Memory Training Architecture...........ccovvevereeercieneeneenieeieennens 2847
Hongwu Jiang, Shanshi Huang, Xiaochen Peng, Shimeng Yu

Accurate Emulation of Memristive Crossbar Arrays for In-Memory Computing...........ccoceeeeeeieniereneneenne. 2852
Anastasios Petropoulos, Irem Boybat, Manuel Le Gallo, Evangelos Eleftheriou, Abu
Sebastian, Theodore Antonakopoulos

A Variation Robust Inference Engine Based on STT-MRAM with Parallel Read-Out ............ccccccoecveiennen. 2857
Yandong Luo, Xiaochen Peng, Ryan Hatcher, Titash Rakshit, Jorge Kittl, Mark S. Rodder,
Jae-Sun Seo, Shimeng Yu

Spintronic/CMOS-Based Thermal SENSOTS ........c.cccviiiiiieriieiieiieteeeest ettt see st steere b essessaesreesseeseennas 2862
Abdelrahman G. Qoutb, Eby G. Friedman

BIOMEDICAL CIRCUITS & SYSTEMS 11

An 8-Channel 0.45mm?/Channel EEG Recording IC with ADC-Free Mixed-Signal In-Channel
Motion Artifact Detection and REMOVAL ............cccooiiiiiiiiiiiceee e 2867
Alireza Dabbaghian, Hossein Kassiri

A High Voltage CMOS Transceiver for Low-Field NMR with a Maximum Output Current
OF L A ettt h et b et b et h e h et bt bt b et et bt e h et bt et e e bt et ene e 2872
Heiko Burkle, Kevin Schmid, Tobias Klotz, Reiner Krapf, Jens Anders

An Active CMOS NMR Field Probe with Custom Transceiver and XA Modulator ASICs and an
OPUCAL LINK... . eitiiiiciieieeiecieese ettt ettt ettt e et e e tbesteeste e te e beesbeesaeeseesseesseesseesseessesssessaesseesseenseensessnenns 2877
Jianyu Zhao, Ayman Mohamed, Jens Anders

An ISFET Array for Ion Multiplexing with an Integrated Sensor Learning Algorithm.........c..cccccevvenennnne. 2882
Haoyu Wang, Nicolas Moser, Pantelis Georgiou

DEEP LEARNING SYSTEMS 11

Bidirectional Independently Recurrent Neural Network for Skeleton-Based Hand Gesture
RECOGINITION ...ttt ettt ettt s a e bt et e bt e st ea e e bt e bt e b e e bt e bt sseesaeesbeenbeenteenteentens 2887
Shuai Li, Longfei Zheng, Ce Zhu, Yanbo Gao

FedExg: Federated Learning with Model EXChange ............ccoocveviieiieciieiiciecieeee e 2892
Zhicheng Mao, Wenrui Dai, Chenglin Li, Yuhui Xu, Shanghong Wang, Junni Zou, Hongkai
Xiong

Design of a Hybrid Competition-Cooperation Teacher-Students Model for Single Channel Based
SIEEP STAGINEZ ...eveevieiieieiieitertt et et et e et e st e e e st ebeestesseesseesseesseesseassesssesseesseesseasseassesssasssesseessenssenssenseessennses 2897
Yigiao Liao, Milin Zhang, Zhihua Wang, Xiang Xie

NRS: Non-Reliability Suppression for False Positives Elimination in YOLOV3.........ccccooiiiiiiieneeneeenee. 2902
Ren Wang, Hyuk-Jae Lee, Jin-Sung Kim



SPECIAL SESSION: EMERGING DEVICES, CIRCUITS & SYSTEMS FOR
UNCONVENTIONAL COMPUTING

A Delay-Based Neuromorphic Processor for Arrhythmias Detection...........ccceeveereeiiiiieiienieneeieeieeeeieene 2907
Xiangpeng Liang, Hua Fan, John Mercer, Hadi Heidari

Hardware Implementation of PCM-Based Neurons with Self-Regulating Threshold for
Homeostatic Scaling in Unsupervised Learning...........cccecveeuirierierieniieieeieeiesiiesieesseesaeseeseeseeesseeseenseensens 2912
I Munoz-Martin, S. Bianchi, S. Hashemkhani, G. Pedretti, D. lelmini

Neuromorphic Information Processing with Nanowire Networks .........ccccoooiiiiniiniiiniiiinineececee, 2917
Zdenka Kuncic, Omid Kavehei, Ruomin Zhu, Alon Loeffler, Kaiwei Fu, Joel Hochstetter, Mike
Li, James M. Shine, Adrian Diaz-Alvarez, Adam Stieg, James Gimzewski, Tomonobu
Nakayama

PRISM: Energy-Efficient Polymorphic Operation Based on Spin-Orbit Torque Memory for
Reconfigurable COMPULINE ......ccveitieiiieiieieeie ettt eee ettt ettt e e e st e s bt e sbe e seeaeemeeemeesneesneeseenteeneeas 2922
Liang Chang, Zhaohao Wang, Yang Zhao, Youguang Zhang, Weisheng Zhao, Jun Zhou

A Simplified Model for a NbO, Mott Memristor Physical Realization............c.ccecuevieveneninenenienienencnene, 2927
1. Messaris, R. Tetzlaff, A. Ascoli, R. S. Williams, S. Kumar, L. Chua

PARALLEL & ARRAY PROCESSING CIRCUITS

VersaTile Convolutional Neural Network Mapping on FPGAS.........cccoviiiiiiieiieeee e 2932
A. Munio-Gracia, J. Fernandez-Berni, R. Carmona-Galan, A. Rodriguez-Vazquez

Memory Footprint Optimization Techniques for Machine Learning Applications in Embedded

N 15211 S TSP SRUPTRPRRRURINt 2936
Manolis Katsaragakis, Lazaros Papadopoulos, Mario Konijnenburg, Francky Catthoor,
Dimitrios Soudris

A Monolithic Optical Encoder using CMOS Image Sensor with Background Light Cancellation................ 2940
You-Shin Chen, Tzu-Hsiang Hsu, Guan-Cheng Chen, Chien-Wen Chen, Chih-Cheng Hsieh

Multi-Level Optimization for Enabling Life Critical Visual Inspections of Infants in Resource

Limited ENVITONMENL. .....co.eitiiiiiiintirteeiceit ettt ettt sttt et ettt st be bt bt et et e e et sbesbeebeeaeen 2944
Akos Zarandy, Peter Foldesy, Adam Nagy, Imre Janoki, Daniel Terbe, Mate Siket, Miklos
Szabo, Judit Varga

CAS JOURNAL PAPERS: NONLINEAR SYSTEMS APPLICATIONS

Voltage Divider for Self-Limited Analog State Programing of MemriStors ............cccceeeeeereerieniereseseeeenens 2949
loannis Vourkas, Jorge Gomez, Angel Abusleme, Georgios Ch. Sirakoulis, Antonio Rubio

An Asynchronous and Low-Power True Random Number Generator using STT-MTJ ........cccccceviveninenne. 2950
Ben Perach, Shahar Kvatinsky

ISCAS 2020 CAS Transactions Paper; Random Number Generators Based on Irregular Sampling
and Fibonacci-Galois Ring OSCIIALOTS .........ccccuiiriiiiieiieieeiecieese ettt e ste et eebeeebessae e e sseesseesseeneessnenns 2951
Kaya Demir, Salih Ergun

Toward Designing Thermally-Aware Memristance DECOdeT ...........coouireeriiriieiiieieieeceee e 2952
Thanasin Bunnam, Ahmed Soltan, Danil Sokolov, Alex Yakovlev, Oleg Maevsky



L,-Stability of @ Class 0f VOIEITa SYStEIMS ......c..ccveuiriiiiiriiiiinieieerceeereee et 2953
Michael Antonie Van Wyk, Guanrong Chen

ADVANCES IN DIGITAL FILTERS

Design of Complex IIR Digital Filters using Transformed Variables.............coccoririnininiiineieneneie e 2954
Kenneth Martin

Minimax Design of 2-D Complex-Coefficient FIR Filters with Low Group Delay using

Semidefinite PrOgramming..........ccoocuieiiriiiieiieie ettt ettt ettt e te et st eese e s et et e e e e teeneeeneenneennes 2958
Ashira L. Jayaweera, Sakila S. Jayaweera, Chamira U. S. Edussooriya, Chamith Wijenayake,
Arjuna Madanayake

Improving IIR Filter Design by Considering the Allocation and Locations of Poles and Zeros.................... 2963

Dale J. Shpak

Real-Time and Accurate State-of-Charge Estimation Methodology using Dual Square Root

Unscented Kalman FIlter..........cooooiiiiiiiiieee ettt et ettt 2968
Rashi Dutt, Murali Chodisetti, Amit Acharyya

Stability Testing of 2D Filters Based on Tschebyscheff Polynomials and Generalized Eigenvalues ............ 2973
Frantisek J. Kraus, Panajotis Agathoklis

VISUAL SIGNAL PROCESSING & UNDERSTANDING

Identification of Frame-Rate Up-Conversion Based on Spatial-Temporal Edge and Occlusion with
Convolutional Neural NEIWOTK ........cccocireiiiiiiiiieiiet ettt 2978
Xiangling Ding, Yanming Huang

Supervoxel Segmentation using Spatio-Temporal Lazy Random Walks.............ccoecverienieiincienienieeeeee. 2983
Yi Xuan Zhan, Chin-Han Shen, Hsu-Feng Hsiao

A Super-Fast Deep Network for Moving Object DeteCtion ...........ccuevuerieriririeieieiesere e 2988
Bingxin Hou, Ying Liu, Nam Ling

Semantic Segmentation on Compressed Video using Block Motion Compensation and Guided
INPAINTIIE +nvenveteeteeieet ettt ettt ettt s h e bt bt es et e b s bt s bt e bt e bt ea b et et e s bt sb e ebeebt e st et et e nbesh e bt eaeen 2993
Stefanie Tanujaya, Tieh Chu, Jia-Hao Liu, Wen-Hsiao Peng

High-Speed Motion Scene Reconstruction for Spike Camera via Motion Aligned Filtering.............cc.c....... 2998
Jing Zhao, Ruiqin Xiong, Tiejun Huang

OSCILLATORS & PHASE LOCKED LOOPS 11

A 5 GHz Outer-Loop Phase Noise Filter with Delay-Sampling Technique..........cccoeeveevervenienienieeieeieeens 3003
Kun-Ruei Li, Wei-Sung Chang, Tai-Chen Lee

Injection Locking of Ring Oscillators with Digitally Controlled Delay Modulation .............cceceeerienenennen. 3007
Vishnu Unnikrishnan, Okko Jarvinen, Kari Stadius, Marko Kosunen, Jussi Ryynanen

A 250 kHz Resistive Frequency-Locked On-Chip Oscillator with 24.7 ppm/°C Temperature
Stability and 2.73 ppm Long-Term Stability ..........ccocireieriierieiieieeiesieseee ettt 3011
Sheng-Kai Chang, Zhi-Ting Tsai, Kuang-Wei Cheng



A 2.8 uW 0.022 mm? 8 MHz Monolithic Relaxation OSCIllator ............cceveviierereerereriieseniesesesesseeeeneenene,
Wendi Yang, Hanjun Jiang, Yanshu Guo, Wen Jia, Zhihua Wang

A Quadrature Frequency Synthesizer with 118.7-fs Jitter, <64 dBc Spurs and >27.94% Locking
Range for Multiband SG mmW APPICALIONS ........ccvieciieciiiieiieiieie ettt te e eebeseaesaesseesseessessnessnenns
Runxi Zhang, Hui Yang, Zitong Zhang, Chungi Shi, Qingjun Fan, Jinghong Chen

ANALOG SIGNAL PROCESSING & COMMUNICATION CIRCUITS

Testing Stability of Bivariate Continuous-Time System Polynomials ............ccccoeeieiiniiiiiniiniiicieeee
Yuval Bistritz

A Compensation System using Analog Voltage Adder with Continuous Output for AMOLED

DISPIAY DITVETS....ecuvieiiieiiieiieciesteste ettt et e st e bt et e et e esbesseesseeseesseesseassesssesseenseessaasseassasssessesseessesnsennsessnenns
Hezi Qiu, Jian Liang, Wenlong Bai, Hing-Mo Lam, Junjun An, Congwei Liao, Min Zhang,
Hailong Jiao, Shengdong Zhang

Energy-Efficiency Millimeter Wave Communication System Based a New Beam Modulation
SCHBINIC ...ttt bbb bbb et b et b bbbt b bbb b ee
Shuai Li, Jienan Chen, Jing Xing, Jiyun Tao, Zeyan Lu

GPU-Based LDPC Decoding for VRAN Systems in 5G and Beyond ...........cccecveevieieiienieneeneee e
Chance Tarver, Matthew Tonnemacher, Hao Chen, Jianzhong Charlie Zhang, Joseph R.
Cavallaro

DATAPATH & ARITHMETIC CIRCUITS & SYSTEMS 11

A High-Throughput Hardware Implementation of SHA-256 Algorithm ...........ccocoiiiiiiiiniiiiieeee,
Yimeng Chen, Shuguo Li

An Optimized Compression Strategy for Compressor-Based Approximate Multiplier .........c..cccoeeevenennnne.
Manzhen Wang, Yuanyong Luo, Mengyu An, Yuou Qiu, Muhan Zheng, Zhongfeng Wang,
Hongbing Pan

ARIAN: A Scalable Method for Adding aRbltrAry Numbers on Modern Processors...........c.cceovereererenenne.
Konstantinos Poulos, Iraklis Anagnostopoulos, Themistoklis Haniotakis

Towards a Reconfigurable Bit-Serial/Bit-Parallel Vector Accelerator using In-Situ Processing-In-
Khalid Al-Hawaj, Olalekan Afuye, Shady Agwa, Alyssa Apsel, Christopher Batten

ATM: Approximate Toom-Cook Multiplication for Speech Processing Applications .............cccevvvecvrevennnnns
Mohammed Salman Ahmed, Deepthi Amuru, Zia Abbas

PROGRAMMABLE, RECONFIGURABLE & ARRAY ARCHITECTURES

An Accurate FPGA Online Delay Monitor Supporting All Timing Paths ...........ccccoiiiiiiiiiiiniee
Weixiong Jiang, Rui Li, Heng Yu, Yajun Ha

RISC-V2: A Scalable RISC-V VECIOT PTOCESSOT ........cucvevveeeieieieerereseteeieseseesesesesessssassesesesesssssesssaesesesessssnenes
Kariofyllis Patsidis, Chrysostomos Nicopoulos, Georgios Ch. Sirakoulis, Giorgos
Dimitrakopoulos



High Throughput Accelerator Interface Framework for a Linear Time-Multiplexed FPGA Overlay............ 3078
Xiangwei Li, Kizheppatt Vipin, Douglas L. Maskell, Suhaib A. Fahmy, Abhishek Kumar Jain

An Optimized FPGA-Based Hardware Accelerator for Physics-Based EKF for Battery Cell
IMLANAZEIMENIL .....veeeiiieeiiie ettt eite ettt et e et e et eetteebeeestteesbteessteesbteenseeeasaeenseeensaeensaeensbeansseesseensseesseensneensseensnaens 3083
Anne K. Madsen, M. Scott Trimboli, Darshika G. Perera

CASPER: CAD Framework for a Novel Transistor-Level Programmable Fabric...........ccoooeeieiiiiiencnncne 3088
Mustafa M. Shihab, Bharath Ramanidharan, Gaurav Rajavendra Reddy, Jingxian Tian,
William Swartz, Carl Sechen, Yiorgos Makris

CONVENTIONAL & EMERGING MEMORY CIRCUITS, ARCHITECTURES &
INTERCONNECT TECHNOLOGIES 1

2V/3 Bias Scheme with Enhanced Dynamic Read Performances for 3-D Cross Point PCM.............c.c....... 3093
Yu Lei, Meng Liu, Zhitang Song, Houpeng Chen

A Read Voltage Modulation Technique for Leakage Current Compensation in Cross-Point OTS-
Kwang Woo Lee, Hyun Kook Park, Seong-Ook Jung

Ultra Wide Voltage Range One Time Programmable EPROM Circuit for Portable Applications ................ 3103
Devraj M. Rajagopal, Anand Pathak, Niharika Khare

A 0.21V 40nm NAND-ROM for IoT Sensing Systems with Long Standby Periods.........c...ccoecvevvvecirnrennnnne 3107
Jinn-Shyan Wang, Cheng-Xin Xue, Chien-Tung Liu, Tay-Jyi Lin

Cryogenic DYNAmIC LOZIC «.o.eeiuieiieiieie ettt ettt ettt sttt ettt et e et e s st e be e bt enaesmeesneesneeneeenes 3111
Nurzhan Zhuldassov, Eby G. Friedman

INTERNET OF THINGS SYSTEMS

Automated Service Discovery for Social Internet-of-Things SYSteMS........c.cccvereerieeriiicierienienieeie e e 3116
Abdullah Khanfor, Hakim Ghazzai, Ye Yang, Mohammad Rafiqul Haider, Yehia Massoud

An Energy-Efficient Low-Voltage Swing Transceiver for mW-Range IoT End-Nodes...........cccccveciinnnnnn. 3121
Hayate Okuhara, Ahmed Elnaqib, Davide Rossi, Alfio Di Mauro, Philipp Mayer, Pierpaolo
Palestri, Luca Benini

Improved Parallel-IDMA Architecture with Low-Complexity Elementary Signal Estimators...................... 3126
Byeong Yong Kong

2.4-GHz 16-QAM Passive Backscatter Transmitter for Wireless Self-Power Chips in IoT ..........ccccceeeennee 3130
Enbin Gong, Hao Zhang, Xiaolong Chen, Le Ye, Ru Huang

A Novel Terminal Aided Synchronization Scheme for Intelligent Transportation Systems with
Vehicle-to-Anything (V2X) COMMUNICALIONS ....c..eervieruiereereiiesieesieesteeseeseesesseesseesseessesssesseessessseessesssesssens 3135
Zixuan Chen, Shunqing Zhang, Shan Cao, Shugong Xu, Yi Shi

ANALYSIS & CONTROL OF POWER GRIDS & RENEWABLE ENERGY SYSTEM

Bifurcation Analysis of PV-Fed Quadratic Boost Converter using the Filippov Method .............cccccoveenee. 3140
Brendan Hayes, Marissa Condon



Frequency and Phase Synchronization of Dispersed Generation AC System with Renewable DC
through Passivity-Based COntrol...........cooiiiiiiiiiiiiee ettt et e e e et 3144
Rutvika Manohar, Takashi Hikihara

Impedance Modeling of PMSG Wind Farms from the Machine Side DC-Port with Outer Power
70103 TSR UPOTOPSRRPRO 3149
Jiajun Wang, Xiaozhong Liao, Bin Liu, Xi Chen, Xiangdong Liu, Xiaoqin Lian, Zhen Li

A New Signal and Power Composite Modulation Strategy for SRG Based DC Microgrids ..........cccceeuenneee 3154
Y. C. Hua, D. S. Yu, K. C. Li, H. H. C. Iu, T. Fernando, Z. Ji, X. S. Zhan

Towards a Reconfigurable Platform for Studying Networked, Multi-Converter Power Systems.................. 3159
Karen Miu, Jaudelice C. De Oliveira, Thomas J. Halpin, Mihnea Maris, Dubem Ezeh, Tiffany
Lakins

NEW EMERGING DEVICE ALTERNATIVES

BEOL NEM Relay-Based Inductorless DC-DC CONVETLELS .........cccueeruieiieieeieniienieenieenieeee e seeeseeeneeeeeeneens 3164
Ren Li, Dias Azhigulov, Ahmed Allehyani, Hossein Fariborzi

An Inkjet-Printed Paper-Based Flexible Sensor for Pressure Mapping Applications ............ccocvevvvecveerennnnns 3168
Steven D. Gardner, J. Iwan D. Alexander, Yehia Massoud, Mohammad R. Haider

Ultra-Compact, Entirely Graphene-Based Nonlinear Leaky Integrate-and-Fire Spiking Neuron.................. 3173
H. Wang, N. Cucu Laurenciu, Y. Jiang, S. D. Cotofana

Low-Power Ethanol Sensor Read-Out Circuit using a-InGaZnO TETS .......ccceevveeiirierienieneeeeee e 3178
Bhawna Tiwari, Prabal Bhatnagar, Pydi Ganga Bahubalindruni, Pedro Barquinha

The Unscented Transform as a Tool to Assess Circuit Variability for Emergent Technologies.................... 3183
Reinaldo G. Pimenta, Jose E. G. Medeiros, Stefan Blawid

LAB-ON-CMOS & LAB-ON-CHIP

A 37.37uW-Per-Cell Multifunctional Automated Nanopore Sequencing CMOS Platform with 168
BIOSEIISOT ATTAY ... eeutieiieieeieeiesite et ete et et e et e e ttesteeseesseesseeasesseesseasseenseesseasseessenseenseenseensesnsesnsesseenseenseansennsens 3188
Chenjie Dong, Yizhou Jiang, Ke Jiang, Yumei Huang, Yajie Qin

High-Throughput Digital Readout System for Real-Time Ion Imaging using CMOS ISFET Arrays............ 3192
Lei Kuang, Junming Zeng, Pantelis Georgiou

A Combined ISFET-Electric Field Actuation System for Enhanced Detection of DNA: A Proof-of-
COMCEPL. .ttt ettt ettt ettt ettt et ettt ettt e et e bt e ettt s bt e eabe e e s bt e eabteea bt e eabe e e be e e bt e e bt e enbte e bt e e bt e e beeesbeebbeenaeeens 3197
Lewis Keeble, Nicolas Moser, Jesus Rodriguez-Manzano, Pantelis Georgiou

A Multi-Sensing Pixel for Integrated Opto-Chemical Sensing with Temperature Compensation ................. 3202
Minghuai He, Nicolas Moser, Pantelis Georgiou

DEEP LEARNING AT THE EDGE

Training Progressively Binarizing Deep Networks using FPGAS.......cccocvivieiininininncccecenceeee 3207
Corey Lammie, Wei Xiang, Mostafa Rahimi Azghadi



A 54.7 fps 3D Point Cloud Semantic Segmentation Processor with Sparse Grouping Based Dilated
Graph Convolutional Network for Mobile DEVICES ........cueviiiiiiieriiiiieit ettt 3212
Sangjin Kim, Sangyeob Kim, Juhyoung Lee, Hoi-Jun Yoo

Hardware-Aware Pruning of DNNs using LFSR-Generated Pseudo-Random Indices..........cceccevveniencncnnen. 3217
Foroozan Karimzadeh, Ningyuan Cao, Brian Crafton, Justin Romberg, Arijit Raychowdhury

Cellular-Neural-Network Focal-Plane Processor as Pre-Processor for ConvNet Inference.............c.ccc......... 3222
Lionel C. Gontard, Ricardo Carmona-Galan, Angel Rodriguez-Vazquez

NEURAL SYSTEMS BASED ON EMERGING DEVICE & CIRCUIT TECHNOLOGIES

A Bio-Inspired Recurrent Neural Network with Self-Adaptive Neurons and PCM Synapses for
Solving Reinforcement Learning TaASKS .........cc.ccvevuiiiiiiirienieieetieee ettt este et e e seesseessesssessaesseennas 3227
S. Bianchi, I. Munoz-Martin, S. Hashemkhani, G. Pedretti, D. lelmini

A 65nm Logic-Compatible Embedded and Flash Memory for In-Memory Computation of Artificial
INEUIAL NEEWOTKS. ...ttt ettt ettt sttt ettt b e s bttt e et bt et beebteas e eaenbesaesbeeueeae 3232
Junjie Mu, Bongjin Kim

A Mott Insulator-Based Oscillator Circuit for Reservoir COmMpPUting..........c.ccverveereerieeceeseeneenieenieeseenenenens 3236
Wen Ma, Tyler Hennen, Martin Lueker-Boden, Rick Galbraith, Jonas Goode, Won Ho Choi,
Pi-Feng Chiu, Jonathan A. J. Rupp, Dirk J. Wouters, Rainer Waser, Daniel Bedau

Adaptive Initialization for Recurrent Photonic Networks using Sigmoidal Activations...........ccceeerereneenne. 3241
Nikolaos Passalis, George Mourgias-Alexandris, Nikos Pleros, Anastasios Tefas

SPECIAL SESSION: BIO-INSPIRED MEMRISTIVE SYSTEMS FOR SENSING &
PROCESSING

Image Processing by Cellular Memcomputing STrUCTUIES........cooveeruierieeieeiesiiesteeie ettt ee e 3246
A. Ascoli, R. Tetzlaff, I. Messaris, S. Kang, L. O. Chua

A Pipelined Memristive Neural Network Analog-to-Digital CONVErter...........ccvvevveevvieverienienieeieeveeveeenens 3251
Loai Danial, Kanishka Sharma, Shahar Kvatinsky

Performance Assessment of Memristor Networks as Shortest Path Problem Solvers........ccccccvvevvveiiveeennnnnn. 3256
Carlos Fernandez, loannis Vourkas

Memristive Oscillatory Circuits for Resolution of NP-Complete Logic Puzzles: Sudoku Case.................... 3261
Theodoros Panagiotis Chatzinikolaou, losif-Angelos Fyrigos, Rafailia-Eleni Karamani,
Vasileios Ntinas, Giorgos Dimitrakopoulos, Sorin Cotofana, Georgios Ch. Sirakoulis

Targeting Multistable Dynamics in a Second-Order MemriStor CirCUit .........eecveeueeierienieneee e 3266

Mauro Di Marco, Mauro Forti, Giacomo Innocenti, Alberto Tesi, Fernando Corinto

ALGORITHMS & SIMULATION TECHNIQUES FOR CIRCUITS & DYNAMICAL
SYSTEMS DESIGN

An Algorithm for Finding Equitable Clusters in Multi-Layer NetWorks ..........ccccoovvevieriiieicenenieeeeeee 3271
Matteo Lodi, Fabio Della Rossa, Francesco Sorrentino, Marco Storace



Accurate Harmonic Distortion Estimation in CMOS Circuits using a Cross-Product Gi,-Stage
11 Lo 14 =SSP 3276
Dimitrios Baxevanakis, Paul P. Sotiriadis

A Currency Arbitrage Machine Based on the Simulated Bifurcation Algorithm for Ultrafast
Detection of Optimal OPPOTrtUNILY ........c.eecviiciirieriieiieteetestesee e esteeteeteseesseesseeseessesssesssessaesseesseessesssessnens 3281
Kosuke Tatsumura, Ryo Hidaka, Masaya Yamasaki, Yoshisato Sakai, Hayato Goto

A Novel Approach to Solving the Generalized Inverse Frobenius-Perron Problem ............cccoccoeiieinnneen. 3286
Andre M. McDonald, Michael A. Van Wyk

ADAPTIVE SIGNAL PROCESSING

Kernel Least Mean Square Based on the Sparse Nystrom Method ...........cccooveviieciieciiecienieiieseeeee e 3291
Haonan Zhang, Han Jiang, Shiyuan Wang

A Novel Optimization Algorithm for Notch Bandwidth in Lattice Based Adaptive Filter for the
Tracking of Interference in GPS.........oooi ettt ettt e ee 3296
Syed Waqas Arif, Adem Coskun, Izzet Kale

Advanced Applications using Bio-Inspired Optimization Algorithms for Adaptive Digital Filters
Designed with FIR and IIR Lattice-Ladder StrucCtures ............oceeverieriieiiieieeiesieseesie e see e 3301
M. Hussain, W. K. Jenkins, C. Radhakrishnan

A Proposal for Multiplierless RLS Adaptive Filters with Implementation Complexity Constraint............... 3306
Luiz Felipe Da S. Coelho, Lisandro Lovisolo, Michel P. Tcheou

Jehiel Santos, Wenjie Wang, Ross Murch

EDUCATIONAL METHODS & THEORIES

A Playful Energy Harvesting Based Teaching Platform for Physical Computing ............ccccceeevenenenencnnen. 3316
Lech Kolonko, Jorg Velten, Anton Kummert

SR Latch: The Wrong Introduction to Digital MEMOTY ........c.cecveeierieriieriieieeie et ee e 3321
Abdulhadi Shoufan

A Remote FPGA Laboratory as a Cloud MICTOSEIVICE ........eouirueruieieieieniesieeteeieeeeeie e see st see e 3326

Lamees M. Al Qassem, Thanos Stouraitis, Ernesto Damiani, Ibrahim Abe M. Elfadel

Defining Analog Standard Cell Libraries for Mixed-Signal Computing Enabled through

EdUcational DITECLIONS ........ceeueeiuieitieteeiteteeeie et ie st et et ettt e eseeste e et e bt enteeneeeseesseesseeseeseeneeeneeeneesseanseenseeneeas 3331
Jennifer Hasler

Google's PageRank and the Pedagogy of Linear Dynamic Systems ..........ccccvevvieciieienienienieenie e see e 3336
Babak Ayazifar

LOW-POWER LOGIC, CIRCUITS & ARCHITECTURES

Ultra-Low Voltage 4-to-2 Compressors for Near-Vi, COmMPUtING.......cc.ceeeuveeerieneninenenieieieneenenesiesieenees 3341
Anuradha C. Ranasinghe, Sabih H. Gerez



Robust Dual Mode Pass Logic (DMPL) for Energy Efficiency and High Performance..............ccccecvvennenen. 3346
Inbal Stanger, Netanel Shavit, Ramiro Taco, Leonid Yavits, Marco Lanuzza, Alexander Fish

Comprehensive Low Power Adiabatic Circuit Design with Resonant Power Clocking ..........c.ccccceverenennen. 3351
Ragh Kuttappa, Steven Khoa, Leo Filippini, Vasil Pano, Baris Taskin

A Compact Low-Power Data Retention Flip-Flop with Easy-Sleep Mode..........ccccevvieciirienienieiieieeieeene 3356
Hailong Jiao, Zhanliang Zhang

Towards pW-Class IoT Nodes using Crystalline Oxide Semiconductor Dynamic LOgIC........ccccecvereerenurnene 3361
Tobias Kaiser, Friedel Gerfers

SPECIAL SESSION: CIRCUITS & SYSTEMS FOR SPACE APPLICATIONS

Radiation-Hardened-by-Design (RHBD) Digital Design Approaches: A Case Study on an 8051
IMICTOCOMIIOIIET ...ttt sttt ettt et b ettt et st bt ebeeae e e ennenaenaeenes 3366
Kwen-Siong Chong, Ne Kyaw Zwa Lwin, Wei Shu, Joseph S. Chang

SS27 Radiation Protection and Monitoring Experiment on-Board a 1U CubeSat and its Ground
VETTFICALION. ...ttt ettt bbbt es et e b e s bbb e bt ea e et et e et e ekt e bt ebeebeemten b e b enbesbesbeebeenean 3371
Tomoaki Murase, Hirokazu Masui, Mengu Cho, Shu Wei

Design and Analysis of a Low PSIJ, Energy Efficient Bootstrapped Driver for Space Application.............. 3376
Saurabh Dhiman, Vijender Kumar Sharma, Hitesh Shrimali

Design and Characterization of Radiation-Hardened MCU for Space Application using Error
Correction SRAM and Glitch Removal Clock Buffer Cell ...........cocooiiiiiniiiiiiiinceeeeee e 3381
Anh Tuan Do, Tony Tae-Hyoung Kim, Xin Liu, Jun Zhou

Dual-Interlocked-Storage-Cell-Based Double-Node-Upset Self-Recoverable Flip-Flop Design for
Safety-CritiCal APPIICALIONS ......co.ieiiiiiti ettt ettt sttt st eat et e e be st e ebeeseese et anseaaessesseeneeneans 3385
Aibin Yan, Zhelong Xu, Jie Cui, Zuobin Ying, Zhengfeng Huang, Huaguo Liang, Patrick
Girard, Xiaoging Wen

ELECTRONIC DESIGN AUTOMATION & PHYSICAL DESIGN

Statistical Timing Model for Subthreshold Circuit with Correlated Variation Consideration..............c......... 3390
Jingjing Guo, Peng Cao, Mengxiao Li, Zhiyuan Liu, Jun Yang

Transistor Placement for Automatic Cell Synthesis through Boolean Satisfiability ............ccccceeeienenencnen. 3395
Maicon Cardoso, Andrei Bubolz, Jordi Cortadella, Leomar Rosa, Felipe Marques

Distributed Port Assignment for Extraction of Power Delivery Networks..........ccceoeveneninienenienencnenenne. 3400
Kan Xu, Eby G. Friedman, Mikhail Popovich, Gregory Sizikov

Leveraging QDI Robustness to Simplify the Design of IoT CirCuits ........cccereeierieiienieneieseeceeeieee e 3405
Marcos L. L. Sartori, Rodrigo N. Wuerdig, Matheus T. Moreira, Sergio Bampi, Ney L. V.
Calazans

Graph-Based Power Network Routing for Board-Level High Performance Systems...........ccccceeoevciereenee. 3410

Rassul Bairamkulov, Eby G. Friedman, Abinash Roy, Mali Nagarajan, Vaishnav Srinivas



REGULATORS & REFERENCES

Higher Quality Images for a Visible-Light CMOS Sensor by Suppressing Spatial Row-Wise Noise

with an Output-Capacitor-Less, Internal Low-Dropout Regulator............cccoooeeiiiiiiiiiiiienieceeeeeeiene 3415
Ali E. Zadeh
An Output-Capacitorless Low-Dropout Regulator with High Slew Rate and Unity-Gain Bandwidth .......... 3419

Yong Zhou, Yanqi Zheng, Ka Nang Leung

1.88 nA Quiescent Current Capacitor-Less LDO with Adaptive Biasing Based on a SSF Absolute
Voltage DIfference MELT.........ooiiiiieiieiieieeie ettt ettt ettt et e et e bt e st e et e e bt eneesaeeeseesaeeseenseeneeas 3424
Oscar Pereira-Rial, P. Lopez, Juan M. Carrillo, V. M. Brea, D. Cabello

A 1-nW 95-ppm/°C 260-mV Startup-Less Bandgap-Based Voltage Reference ............cccoevevveniieviiecieniennnnns 3429
Gajendranath Chowdary, Kalyan Kota, Shouri Chatterjee

A Multi-Loop Slew-Rate Enhanced NMOS LDO Handling 1A Load Current Step with Fast
TTANSICNL ...ttt ettt sttt ettt et e bbbt ebeeat et et e bt sb e bt eaeeas et et e bt sa e ebeeaeean et et enaenaeeaeeaeen 3433
Kan Li, Chuanshi Yang, Ting Guo, Yuanjin Zheng

DESIGN AND VERIFICATION 1

A Harmonic-Canceling Synthesizer using Skew-Circulant-Matrix-Based Coefficient Generator................. 3437
Guillermo G. Garayar-Leyva, Hatem Osman, Johan J. Estrada-Lopez, Edgar Sanchez-
Sinencio

Evaluating the JEDEC Standard JEP173, Dynamic Rpson Test Method for GaN HEMTS ........cccccceeeinee. 3442
Carlos Bernal, Manuel Jimenez, Fabio Andrade

Semi-Supervised Artificial Neural Networks towards Analog IC Placement Recommender........................ 3446
Antonio Gusmao, Fabio Passos, Ricardo Povoa, Nuno Horta, Nuno Lourenco, Ricardo
Martins

Deep Reinforcement Learning for Analog Circuit SIZING ........c.ceieierierieniiiiieeeieieese e 3451
Zhenxin Zhao, Lihong Zhang

Fast Analog Layout Retargeting with Device ADSIraction .........cc.cecuevvevierininereniiieeeseeeeeeeeeee e 3456
Xuan Dong, Lihong Zhang

LATE BREAKING NEWS SESSION 1

Analog-to-Digital Conversion using Self-Averaging Analog Hadamard Networks ...........ccccoceeeeieienennne. 3461
Hampus Malmberg, Hans-Andrea Loeliger

A Neural Network Approach to Analog Circuit Design Optimization using Nesterov's Accelerated
QUASI-NEWLON METNOM ......ooiiiiiiiiiiieee e ettt e e ete e e tae e tbeeaaeestbeesseestseeesaeessseensneans 3462
S. Indrapriyadarsini, Shahrzad Mahboubi, Hiroshi Ninomiya, Takeshi Kamio, Hideki Asai

LATE BREAKING NEWS SESSION I1

3-Coil Inductive-Link for Capsule-Sized Cardiac Leadless Pacemaker and Endoscopy Systems................. 3463
Yellappa Palagani, Min Gu Kim, Yoon Woo Kim, Jun Rim Choi



An Efficient Spiking Neuron Hardware System Based on the Hardware-Oriented Modified
Izhikevich Neuron (HOMIN) MOGEL.......cc.uiiiuiiiiiieiieeiieeie et eteesiteeetteestaeeaeeeseveesaaeesssaesseessseessseessseensaeens 3465
Alexander J. Leigh, Mitra Mirhassani, Roberto Muscedere

A Simple Memristor Model for Neuromorphic RERAM DEVICES.......c.oecveriirieriieniieieeiesiesieeie e eve e sinens 3467
Mohamad Moner Al Chawa, Rodrigo Picos, Ronald Tetzlaff

ANALOG & RF CIRCUITS, DESIGN & VERIFICATION

Peh Tee Howe, Nor Muzlifah Mahyuddin, Jose M. De La Rosa

Stability and Efficiency of Explicit Integration in Interconnect Analysis on GPUS...........cccecvvvvenienieenennee. 3473
Gines Domenech-Asensi, Tom J. Kazmierski

Feedback Receivers: Specification and State-of-the-Art REVIEW ........c.ocoiiiiiiiiiiiiic e 3478
Navatouch Deeying, Maurits Ortmanns

Asymptotic Expressions of Mismatch Variance in Interdigitated Geometries..........ccccevevirereeienienienenenne. 3483
Carmine Paolino, Fabio Pareschi, Riccardo Rovatti, Gianluca Setti

A Compact Measurement Technique for Detector Capacitance of Charge Amplifiers...........coccoevveciveiennenn. 3488
Yixin Song, Whitney Kinnison, Jace Rozsa, Daniel Austin, Aaron Hawkins, Shiuh-Hua Wood
Chiang

Regression Based Mixed Signal Verification of an Ambient Light Sensor Interface ...........ccccocevevininennen. 3492

R. Deepak, S. J. Parvathy, S. Arya, Veeresh Babu

A Mixed-Variable Bayesian Optimization Approach for Analog Circuit Synthesis..........ccccceceeeeererereneenne. 3496
Jialin Lu, Shuhan Zhang, Fan Yang, Dian Zhou, Xuan Zeng

A Coherent Spurious Analysis for Sub-THz Frequency Multiplier Chains ............ccccceeeeerevenienienieeieeienenens 3500
Mostafa Jafari Nokandi, Aarno Parssinen, Timo Rahkonen

A 35-GHz TX and RX CMOS Front-Ends for Ka-Band FMCW Phased-Array Radar Transceivers............ 3505
Wei Deng, Rui Wu, Zhijie Chen, Manlai Ding, Baoyong Chi

A 7-Bit 0.22 dB Step Variable Attenuator with Flat States and Low Phase Variation at 1.5-13.5
GHZ USING INMOS SWILCRES ......eeiieiieieeie ettt e st e s e et enteessessaessaesseenseenseensessnenns 3509
Hamza Kandis, Abdurrahman Burak, Melik Yazici, Mehmet Kaynak, Yasar Gurbuz

Self-Adjusting Deadtime Generator for High-Efficiency High-Voltage Switched-Mode Power

F N 10101 1 1S5 oSSR UUUUSR 3513
Ahmed Abuelnasr, Mohamed Ali, Mostafa Amer, Morteza Nabavi, Ahmad Hassan, Benoit
Gosselin, Yvon Savaria

Analysis of HBT Vector Modulator Phase Shifters Based on Gilbert Cell for sub-THz Regimes................. 3518
Mohammad Montaseri, Mostafa Jafari-Nokandi, Aarno Parssinen, Timo Rahkonen

Built-in Self-Test of Vector Matrix Multipliers on a Reconfigurable Device.........cccceevevieneenieecieiieneeeeenn, 3523
Aishwarya Natarajan, Jennifer Hasler

A Sub-Sampling Beam-Forming Summation Track and Hold for Software Defined Radio............cccccene. 3528
Enne Wittenhagen, Marcel Runge, Wilhelm Keusgen, Friedel Gerfers



Design and Analysis of an E-Band Power Detector in 0.13 pm SiGe BiCMOS Technology ...........cccce....... 3533
Raju Ahamed, Mikko Varonen, Dristy Parveg, Md Najmussadat, Mikko Kantanen, Kari A. L.
Halonen

A Swap-Combine Offset & Flicker Noise Cancellation Technique for Discrete Time Amplifier................. 3537
Xuan Li, Rui Ma, Jingwei Wei, Dongmei Li, Guolin Li, Zhihua Wang

LOW-POWER LOGIC., & ARITHMETIC CIRCUITS & ARCHITECTURES

Binarized Weight Neural-Network Inspired Ultra-Low Power Speech Recognition Processor with
Time-Domain Based Digital-Analog Mixed Approximate COMPULING ......cevveevreerreierienieeieeie e seeseeeneeene 3542
Bo Liu, Hao Cai, Yu Gong, Wentao Zhu, Yan Li, Wei Ge, Zhen Wang

A High Accuracy Approximate Multiplier with Error COIrrection ..........c.cccuevvereerieerieeiesienienieeieeveeveeenens 3547
Zhixi Yang, Jun Yang, Xianbin Li, Jian Wang, Zhou Zhang

Ratioed Logic Comparator Based Digital LDO Regulator in 22nm FDSOI ........cccoooiiiiiiiiiieieeeeee 3552
Dima Kilani, Baker Mohammad, Mihai Sanduleanu

FinFET—Based Low Swing Rotary Traveling Wave OSCillators.............ccveevievvieciinienienienieenie e seeseeseeenns 3557
Ragh Kuttappa, Baris Taskin

A Voltage Swing Self-Adjustable Match-Line Sensing Scheme for Content-Addressable Memories .......... 3562
Jianwei Zhang, Xuefeng Cao, Rui Yang, Jinghu Li

Design and Testing of a 32-kHz Frequency Divider Chain Operating at VDD =76 mV ........ccccecvevenenennene 3567
Deni Gernano Alves Neto, Carlos Galup-Montoro

Multi-Partitioned Software Defined Radio Transceiver Based on Dynamic Partial Reconfiguration............ 3572
Sherif Hosny, Eslam Elnader, Mostafa Gamal, Abdelrhman Hussien, Hassan Mostafa

Low-Power and Area-Efficient Finite Field Multiplier Architecture Based on Irreducible All-One
POLYNOIMUIALS ...ttt ettt e st e st et e et e e st e esbeesse st eesseeseenseenseeneeeneenseenseenteanneas 3576
Shima Mohaghegh, Gurtac Yemiscioglu, Ali Muhtaroglu

Pros and Cons of ST and SIG FinFET Inverters for Low Power Designs..........ccecuereieienincnieieieese e 3581
L. B. Moraes, A. L. Zimpeck, C. Meinhardt, R. Reis

Energy Reduction in Turbo Decoding through Dynamically Varying Bit-Widths ............cccccvevveivecirniennnnns 3586
Sundarrajan Rangachari, Nitin Chandrachoodan

Application-Specific Analysis of Different SORN Datatypes for Unum Type-2-Based Arithmetic ............. 3591
Moritz Barthel, Jochen Rust, Steffen Paul

Implementation of a Nonlinear Self-Interference Canceller using High-Level Synthesis............ccccceeuvenenne. 3596
Sakari Lahti, Pablo Pascual Campo, Vesa Lampu, Lauri Anttila, Mikko Valkama, Timo D.
Hamalainen

Insertion-Based Procedural Construction and Optimization of Parallel Prefix Adders...........cccccevveveeneennennn. 3601

Mineo Kaneko

SEDAAF: FPGA Based Single Exact Dual Approximate Adders for Approximate Processors.................... 3606
Chandan Kumar Jha, Kailash Prasad, Arun Singh Tomar, Joycee Mekie



DRAB-LOCUS: An Area-Efficient AES Architecture for Hardware Accelerator Co-Location on

Jacob T. Grycel, Robert J. Walls

ERROR CORRECTING SYSTEMS & HARDWARE SECURITY FOR COMMUNICATIONS

High-Efficient Reed-Solomon Decoder Based on Deep Learning..........cocceeevveiieiieienienieneeie e 3616
Xiangyu An, Yu Liang, Wei Zhang

A New VLSI Architecture of Next-Generation QC-LDPC Decoder for 5G New-Radio Wireless-
CommuNication StANAATA .........cceiiiiieiii et e et e e staeestaeestbeessae e sbeessseessbeensaeensseensaaens 3621
Anuj Verma, Rahul Shrestha

Ultra-Low-Latency LDPC Decoding Architecture using Reweighted Offset Min-Sum Algorithm .............. 3626
Sangbu Yun, Dongyun Kam, Jeongwon Choe, Byeong Yong Kong, Youngjoo Lee

Extracting Weak PUFs from Differential Nonlinearity of Digital-to-Analog Converters.............ccceceeuenee 3631
Andreas Herkle, Holger Mandry, Stefan Reich, Markus Sporer, Joachim Becker, Maurits
Ortmanns

Security Analysis of a New FPE Stream Cipher ..........cccvoviiiieiieiiciecieeee ettt 3636

A. Perez-Resa, M. Garcia-Bosque, C. Sanchez-Azqueta, S. Celma

VLSI Architecture of Polynomial Multiplication for BGV Fully Homomorphic Encryption........................ 3641
Hsuan-Jui Hsu, Ming-Der Shieh

A Random Number Generator Based on Irregular Sampling and Transient Effect Ring Oscillators............. 3645
Burak Acar, Salih Ergun

Extortion Strategies with Mutation Promote Cooperation on High Clustered Scale-Free Networks............. 3650
Yajun Mao, Qian Zhao, Zhihai Rong

A Paralleled Greedy LLL Algorithm for 16X16 MIMO Detection .........c.ccoceeereeienienieneneneneeieeeieneenienes 3655
Lirui Chen, Yu Wang, Zuocheng Xing, Shikai Qiu, Qinglin Wang, Yang Zhang

INTEGRATED POWER CIRCUITS & CHARGE PUMPS 111

Optimized Driver Design for Integrated Reconfigurable Switched Capacitor Converters.............c.cceeueennenne. 3660
Gianluca Marin, Kyrylo Cherniak, Volha Subotskaya, Emanuele Bodano, Christoph Sandner,
Andrea Bevilacqua

A 8-ns Settling Time Fully Integrated LDO with Dynamic Biasing and Bulk Modulation
Techniques in 40NmM CIMOS .......oooiiiiieeee ettt et et e et e s aesrte s st e st esseenseessessaessaesseenseenseensesnnenns 3664
T. Nagateja, Neha Kumari, Ke-Horng Chen, Ying-Hsi Lin, Shian-Ru Lin, Tsung-Yen Tsai

IC Design for a Two-Mode Buck Converter Optimized for Both Light and Heavy Load ..........ccccccceennee. 3668
Yu Lin, Zhao Gao, Dong Sam Ha

On the Design of High Switching Frequency DC-DC Buck Converter Power Stages for
Automotive Post-Regulated APPLICATIONS .......ocueeiuieiieiiiie ettt ettt et see e e e e e 3673
Filippo Boera, Bernd Pflaum, Giuseppe Torti, Franco Maloberti, Edoardo Bonizzoni

An Area Efficient, High-Resolution Fully Foldable Switched-Capacitor DC-DC Converter with
16% Efficiency IMProVEMENL. .....cc.eccviiiiiieiiesiiertieie e ete st esteeteeaeesaessaesteesseesseesseessaessesssesseesseesseessesssesseenes 3677
Kishore Peetala, Adibya Ranjan, Ramakrishna Ankamreddi, Qadeer A. Khan



A 34 nA Quiescent Current Switched-Capacitor Step-Down Converter with 1.2V Output Voltage
ANA 0—5HA L0AA CUITENL.....c.eiiitiitieieeit ettt ettt ettt s et et e et e e eee s et e s st e bt enteenteeneeeseeeseesseeseenseeneeennanns 3682
Quansheng Wang, Peilin Yang, Hanjun Jiang, Yanshu Guo, Wen Jia, Zhihua Wang

A High Efficiency DC-DC Converter Architecture with Adjustable Switching Frequency to

Suppress Noise Injection in RF Receiver Front-Ends ...........ccooveeiiiiiiiiiiiiieiccccceeeeee e 3687
Ziyue Xu, Nikita Mirchandani, Mahmoud A. A. Ibrahim, Marvin Onabajo, Aatmesh
Shrivastava

An Adaptive Zero Voltage Switching Control Circuit Suitable for Quasi-Resonance Converter .................. 3692

Ze-Kun Zhou, Junlin Qian, Xiang Li, Wang Shi, Yue Shi, Zhuo Wang, Bo Zhang

Fast Voltage-Based MPPT Control for High Gain Switched Inductor DC-DC Boost Converters................. 3696
Abdelali El Aroudi, Reham Haroun, Guidong Zhang, Peiwei Zheng, Mohamed Al-Numay,
Herbert Ho-Ching Iu

A High Efficiency Frequency-Modulated 1/2X Switched Capacitor DC-DC Converter with Wide
L0AA RANEE. ...ttt ettt et b e st es et e ke be e bt eb e e aten b e e e te bt ebeebeenten b et e ebeeneeaeeneenean 3701
Mengyu Li, Menglian Zhao, Sheng Liu, Haonan Wu, Zhao Yang, Xiaobo Wu

Modelling of a High-Misalignment Tolerant WPT System for Dynamic Charge with a Long

N LTeT 0016 2 o 2 o T SRS 3705
Oscar Garcia, Jose F. Sanz, Jose F. Sanz, Juan L. Villa, Miguel A. Alonso, Juan M. Perie,
Ruben Acerete

SMART SENSORS & SENSORY SYSTEMS

An 80 A, 2 to 25 ns Configurable Pulse-Width Integrated CMOS Pulsed Laser Driver with On-
Chip Mounted Laser DIOAE ........cccieriiiiiiiiiiiesieie ettt ve e sreesteesbeesseesbeessesssesseesseesseensesssessnenns 3710
Guillermo Blasco, Dominik Dorich, Eugeni Isern, Ralf Burkard, Elena Martin

Vertically Stacked CMOS-Compatible Photodiodes for Scanning Electron MicroscCopy .........cccevvveveeeernenns 3715
Lionel C. Gontard, Juan A. Lenero-Bardallo, Francisco M. Varela-Feria, Ricardo Carmona-
Galan

An Energy-Efficient Flexible Capacitive Pressure Sensing SyStem........c.ccoevereeienienenenineneeieeeeneneenes 3720
Yuxuan Huang, Qinghang Zhao, Xiyuan Tang, Fang Su, Nan Sun, Huazhong Yang, Yongpan
Liu

Real-Time Wearable Gait Phase Segmentation for Running And Walking ...........ccccoooeiiiiinininnencnee, 3725
Jien-De Sui, Wei-Han Chen, Tzyy-Yuang Shiang, Tian-Sheuan Chang

Frequency Estimation for Resonant MEMS SENSOTS .......c.cccuirieriieriieiiieienieseesieesie e see e sseeeeeseenseesnesnnens 3730
Ajay K. Singh, S. Laxmeesha, Malar Chellasivalingam, Ashwin A. Seshia, Maryam Shojaei
Baghini

Exploring the Importance of Sensors' Calibration in Inertial Navigation Systems ...........cccceeeeerierienienenennene 3735
Konstantinos Papafotis, Paul P. Sotiriadis

DAPPER: A Low Power, Dual Amperometric and Potentiometric Single-Channel Front End..................... 3739
Daryl Ma, Sara S. Ghoreishizadeh, Pantelis Georgiou

Enabling Adaptive and Enhanced Acoustic Sensing using Nonlinear Dynamics ...........cccceeeeeeneeiienienenennene 3744
Claudia Lenk, Lars Seeber, Martin Ziegler, Philipp Hovel, Stefanie Gutschmidt



A Non-Intrusive, Single-Sided Car Traffic Monitoring System Based on Low-Cost BLE Devices.............. 3748
Gerrit Maus, Dieter Bruckmann

Design Considerations for External Compensation Approaches to OLED Display Degradation .................. 3753
Jaewook Kwon, Changuk Lee, Youngcheol Chae, Boris Murmann

Emulator Design and Generation of Synthetic Dataset in Multi-lon Sensing ............cccoccevevevvenveriecireiennnnns 3758
Ivan Ny Hanitra, Danilo Demarchi, Sandro Carrara, Giovanni De Micheli

A 75kb SRAM in 65nm CMOS for In-Memory Computing Based Neuromorphic Image Denoising........... 3763
Sumon Kumar Bose, Vivek Mohan, Arindam Basu

Design of an Extremely Low Cutoff Frequency Highpass Frontend for CMOS ISFET via Direct
TUNNEIING PIINCIPIE ..ottt ettt a et e e e e enteesee e s e e sneeseenneeneeennenne 3768
Jing Liang, Yanjin Lv, Yuanqi Hu

On the Development of a Low-Cost Photosynthetically Active Radiation (PAR) Sensor...........cccccveeveennenne. 3773
Jegan Rajendran, Walter D. Leon-Salas, Xiaozhe Fan, Yizhou Zhang, Miguel A. Vizcardo,
Mauricio Postigo

Physically Inspired Circuit Model for Systematic Analysis of Resonant lon Sensor............ccoccvevvecieiennenne 3778
Omar Elsherbiny, Subhanwit Roy, Sadaf Charkhabi, Adam R. Carr, Andee M. Beierle, Nigel
F. Reuel, Nathan M. Neihart

Photon-Detection Timing-Jitter Model in Verilog-A ..........ccooiiriieiieiieieeieseeeeie e 3783
Juan Manuel Lopez-Martinez, Ricardo Carmona-Galan, Angel Rodriguez-Vazquez

DIGITAL SIGNAL PROCESSING 11

On 1,-Sensitivity for Generalized Direct-Form II Structure of 2-D Separable-Denominator Filters.............. 3788
Takao Hinamoto, Akimitsu Doi, Wu-Sheng Lu

Hardware Implementation of Dual-Tree Wavelet Transform Based Image Reconstruction............ccccceue... 3793
Hitesh Sudhakar, Lamia M. Kalam, Sripathi Muralitharan, S. P. Deepu, David S. Sumam

DSCR-Net: A Diffractive Sensing and Complex-Valued Reconstruction Network for Compressive

SIS ...ttt ettt b bt e bttt et sa e e e bt et et e e et e h e e e bt e bt e bt e bt e et sae e eh e e bt et e et e enteenteebeenbeenes 3798
Ziyang Zheng, Shanghong Wang, Shaohui Li, Wenrui Dai, Junni Zou, Feifei Li, Hongkai
Xiong

Novel Framework for Enabling Hardware Acceleration in GNU Radio..........ccccevinenininiiniceiicncncncnee, 3803

Kankanala Manohar Reddy, S. J. Darak, Maddineni Durga Praveen

On First-Order Compensation of Timing Mismatch in Two-Channel TIADCS..........ccccoovirieirnieiieneneneeene 3808
Yinan Wang, Xiangyu Liu, Hakan Johansson, Chengxuan Zhao, Kairang Chen, Xi Zhu

Effect of Time Constant on Speech Enhancement in Hearing Aids Based on Auditory Neural
FEEADACK. ...ttt ettt st ettt a et ea ettt a et besa et 3813
Fangqi Liu, Andreas Demosthenous

Extending 2D Saliency Models for Head Movement Prediction in 360-Degree Images using CNN-
BaSEA FUSIOMN ...ttt b et a et bt bbbt e st et et e e bbbt es e e st et et e b bt ebeeaean 3818
Ibrahim Djemai, Sid Ahmed Fezza, Wassim Hamidouche, Olivier Deforges



PHMNet: A Deep Super Resolution Network using Parallel and Hierarchical Multi-Scale Residual

Alireza Esmaeilzehi, M. Omair Ahmad, M. N. S. Swamy

NEURAL SYSTEMS, MACHINE LEARNING, & APPLICATIONS

Using Machine Learning for Person Identification through Physical ACHVItIES ........coceverirrierieneninerenenne
Issam Hammad, Kamal El-Sankary

Numeric Data Augmentation using Structural Constraint Wasserstein Generative Adversarial
INEEWOTKS ..ttt st b sttt et b bbbttt e e et e bt sa e bt ebe e s e e b et sr e b eaeeaee
Wei Wang, Chuang Wang, Tao Cui, Ruohan Gong, Zuqi Tang, Xiangchun Zhou, Yue Li

Classification of Human Activities Based on Radar Signals using 1D-CNN and LSTM ........c.ccceevvvvennennn.
Jianping Zhu, Haiquan Chen, Wenbin Ye

Dynamic Spatial-Temporal Graph Attention Graph Convolutional Network for Short-Term Traffic
2 (Ol 0 (ST o7 K 1 YR
Cong Tang, Jingru Sun, Yichuang Sun

A Vertex-Edge Graph Convolutional Network for Skeleton-Based Action Recognition ............ccccccevennenne.
Kai Liu, Lei Gao, Naimul Mefraz Khan, Lin Qi, Ling Guan

Full Approximation of Deep Neural Networks through Efficient Optimization .............cccccevveerieivecreiennnns
Cecilia De La Parra, Andre Guntoro, Akash Kumar

Accelerated Density-Based Clustering using Bayesian Sequential Partitioning ..............cccceevvevvevieecieevennnnns
Aref Majdara, Saeid Nooshabadi

RL Based Network Accelerator Compiler for Joint Compression Hyper-Parameter Search .........................
Xiaoyu Feng, Jinshan Yue, Zhe Yuan, Huazhong Yang, Yongpan Liu

Learning Low-Rank Structured Sparsity in Recurrent Neural NetWorks .........ccccecvevveveneniniercnienienienenenne
Weijing Wen, Fan Yang, Yangfeng Su, Dian Zhou, Xuan Zeng

Dynamically Generated Compact Neural Networks for Task Progressive Learning ............ccocceeeeverenennenne.
Rupesh Raj Karn, Prabhakar Kudva, Ibrahim Abe M. Elfadel

Affine Transformation Based Hierarchical Extreme Learning Machine.............ccocceevveevinienienienieeieeieeens
Rongzhi Ma, Jiuwen Cao, Tianlei Wang, Xiaoping Lai

A Gradient-Interleaved Scheduler for Energy-Efficient Backpropagation for Training Neural
INBEWOTKS .ottt b et b et b et et b bbbt eb et et eb et et b et eb e n et nenes
Nanda Unnikrishnan, Keshab K. Parhi

Video Key Object Detection Network via Reinforcement Learning..........coccoceeeeeenieneneninenceienecnenenenne
Yue Li, Xiangchun Zhou, Tao Cui, Ruohan Gong, Zuqi Tang, Chuang Wang, Wei Wang

Optical Flow-Guided Mask Generation Network for Video Segmentation...........ccccceeerereeieneesienienenennene
Yunyi Li, Fangping Chen, Fan Yang, Cong Ma, Yuan Li, Huizhu Jia, Xiaodong Xie

Autonomous UAV Navigation: A DDPG-Based Deep Reinforcement Learning Approach ............c.c.e.......
Omar Bouhamed, Hakim Ghazzai, Hichem Besbes, Yehia Massoud



Recursive Feature Elimination with Random Forest Classifier for Compensation of Small Scale
DIt N GAS SEINSOTS.....ueviiuieitetititentieteettett ettt sttt ettt et a e sttt ettt e b e bbbt sbeeat et estenaenaenbesaeeaeeneen 3904
Muhammad ljaz, Atiq Ur Rehman, Mounir Hamdi, Amine Bermak

Dynamic Graph CNN for Event-Camera Based Gesture RECOZNItION .........cceeuereeienienenieninieceieeneneaene 3909
Junming Chen, Jingjing Meng, Xinchao Wang, Junsong Yuan

Energy-Efficient Pulse-Based Convolution for Near-Sensor Processing ..........ccceeveevvivivieniesieseeceeeeeene 3914
M. Hassan Najafi, S. Rasoul Faraji, Kia Bazargan, David Lilja

Pedestrian Tracking with Gated Recurrent Units and Attention Mechanisms ..........ccccccevvereerieerieneeneennenn, 3919
Mahdi Elhousni, Xinming Huang

Analog Circuits to Accelerate the Relaxation Process in the Equilibrium Propagation Algorithm................ 3924
Armin Najarpour Foroushani, Hussein Assaf, Fereidoon Hashemi Noshahr, Yvon Savaria,
Mohamad Sawan

EMERGING MULTIMEDIA SYSTEMS & APPLICATIONS I

MG-Hybrid: A Strongly Connected Components Detection Algorithm using Multiple GPUs...................... 3929
Junteng Hou, Shupeng Wang, Guangjun Wu, Bingnan Ma, Chengxiang Si, Siyu Jia

Capacitive-Based Gesture Recognition System for Human-Machine Interface in Automotive
FN o] o) o7 X o) TSR 3934
E. Ferro, J. A. Gonzalez, M. Segovia

On the Responsible Subjects of Self-Driving Cars under the SAE System: An Improvement
SCREIIIE ...ttt ettt bt b e ettt ettt h e e bt a et e et b bbbt et ettt be b eaeene 3939
Hao Zhan, Dan Wan, Zhiwei Huang

Deep Learning for Block-Level Compressive Video SeNSING........cuerueiueririiieieieieesie st eieeeee e 3944
Yifei Pei, Ying Liu, Nam Ling

Accurate Onset Detection Algorithm using Feature-Layer-Based Deep Learning Architecture.................... 3949
Ping-Hung Chen, Jian-Jiun Ding, Jin-Yu Huang, Tzu-Yun Tseng

LIVE DEMOS IIT

Live Demonstration: Capacitive-Based Gesture Recognition System for Human-Machine Interface
1N AULOMOLIVE APPLICATIONS ...ttt ettt ettt st e st et e et ea e ee e e s bt e s beenbeebeemeesaeesaeenne 3954
E. Ferro, J. A. Gonzalez, M. Segovia

Live Demonstration: Neuromorphic Sensory Integration for Combining Sound Source Localization

ANA COIISION AVOIAANCE ...ttt ettt e e e e e ettt e e e e e s aaeeeeeesssensaaseeeeessssnasaeeeeessannnes 3955
Thorben Schoepe, Daniel Gutierrez-Galan, Juan Pedro Dominguez-Morales, Angel Jimenez-
Fernandez, Alejandro Linares-Barranco, Elisabetta Chicca

Live Demonstration: A Tracking System Based on a Real-Time Bio-Inspired Optical Flow Sensor............ 3956
Rafael De La Rosa-Vidal, J. M. Guerrero-Rodriguez, J. A. Lenero-Bardallo

Live Demonstration: CNN Edge Computing for Mobile Robot Navigation ...........cccccceeeveinienienieecieeienenns 3957
Enrique Pinero-Fuentes, Antonio Rios-Navarro, Ricardo Tapiador-Morales, Tobi Delbruck,
Alejandro Linares-Barranco



Live Demonstration: A Wearable Multi-Sensory Platform for Closed-Loop Optical Stimulation
Control in Treating MUSCIE ParalySis .......c.oocieriirieiieiieieee ettt ee 3958
Dai Jiang, Yu Wu, Maryam Habibollahi, Noora Almarri, Andreas Demosthenous

Live Demonstration: Phase Tracking Based Ultrasonic Tidal Breathing Monitor ..........c.ccoccecevveeienenenennen. 3959
Raj Rakshit, Anwesha Khasnobish, Rajat Das, Arijit Sinharay, Tapas Chakravarty

Live Demonstration: Vision-Based Real-Time Fall Detection System on Embedded System ...................... 3960
Tsung-Han Tsai, Chin-Wei Hsu, Wei-Chung Wan

Live Demonstration: A Polarization-Based Interference-Tolerant Visible Light Communication

LUK et bbbt h et bbbt bt h e eh st et bbbt ea e e st et e benbe bt ebeeaean 3961
Moaaz Ahmed, Muhammad Asim Atta, Amine Bermak

Live Demonstration: Development of LED-Based Stego-Panel for New Smartphone Usage. ..........c..c......... 3962
Yutaro Shimomura, Takuya Shimada, Ryuya Kirihara, Takeshi Kumaki

SOC, NOC, PROGRAMMABLE

Towards an Integrated Software Development Environment for Robotic Applications in MPSoCs

with Support for Energy EStIMAtIONS ........c.cccveiiiiiiiieiiieii ettt ettt eaestee e esteesaesssessaesseesseesseesseensens 3963
Paulo H. Vancin, Anderson R. P. Domingues, Marcelo Paravisi, Sergio F. Johann, Ney L. V.
Calazans, Alexandre M. Amory

Modified Compressed Sparse Row Format for Accelerated FPGA-Based Sparse Matrix
IMUTEIPIICALION ...ttt ettt ettt ettt e et e s bt e te et e esbeesaeeaeeese e seesbeesseessesssessaesseesseesseesseessesssesseenseenseensens 3968
Michail Pligouroudis, Rafael Angel Gutierrez Nuno, Tom Kazmierski

An Efficient Task Mapping for Manycore SYSIEIMS .......cccoirirererienienienieniinienieeit ettt sttt eeese e enes 3973
Xigian Wang, Jiajin Xi, Yinghao Wang, Paul Bogdan, Shahin Nazarian

FILA: Fault-Model for Interconnection Links in Application-Specific Network-on-Chip Design................ 3977
P. Veda Bhanu, Chetan Vudadha, J. Soumya

A Low-Cost and High-Throughput NoC-Aware Chip-to-Chip Interconnection...........cccceceevereeveneenicncnenne. 3982
Wenkang Liao, Yuhao Guo, Shanlin Xiao, Zhiyi Yu

HLS Implementation of Linear Discriminant Analysis ClasSifier...........c.coociiirieienenenesieceeeeee e 3987
Michael R. Wasef, Nader Rafla

Digital Self-Healing using Smart Sensing Technique for IQ Mismatch and LO Leakage against
Non-Flat Path Response in mmWave Communication SYSTEM ..........ccceereererrieeierienienieeie e eee et 3991
Ngoc-Giang Doan, Hung-Chih Liu, Chih-Wei Jen, Shyh-Jye Jou

Comparison of Measurement and Readout Strategies for RO-PUFs on Xilinx Zyng-7000 SoC
Andreas Herkle, Philipp Rossak, Holger Mandry, Joachim Becker, Maurits Ortmanns

A Novel Design Reversible Logic Based Configurable Fault-Tolerant Embryonic Hardware....................... 4001
Kasem Khalil, Bappaditya Dey, Yasser Sherazi, Ashok Kumar, Magdy Bayoumi

Using Reduced Graphs for Efficient HLS Scheduling ............ccieviiviiiienieiciceeeeeeeeee e 4006
Stephanie Soldavini, Sonia Lopez Alarcon, Marcin Lukowiak



Decoupling the Multi-Rate Dataflow Execution in Coarse-Grained Reconfigurable Array ..........cccccoenenee. 4011
Tu Hong, Ning Guan, Chen Yin, Qin Wang, Jianfei Jiang, Jing Jin, Guanghui He, Naifeng
Jing

Dynamically Reconfigurable Resource Efficient AES Implementation for [oT Applications...........cccccueu... 4016
Abdelrahman M. Ruby, Shady M. Soliman, Hassan Mostafa

Fine-Grained Instruction Placement in Polymorphic Computing Architectures ............cccocceveeviesvecieeeenenns 4021
David Hentrich, Erdal Oruklu, Jafar Saniie

An Efficient Memory Partitioning Approach for Multi-Pattern Data Access in STT-RAM..........cccccevenenne. 4026
Binbin Liu, Fan Yang, Dian Zhou, Xuan Zeng

Flexible Memory, Bit-Passing and Mixed Logic/Memory Operation of two Intercoupled FeFET

Evelyn T. Breyer, Halid Mulaosmanovic, Stefan Slesazeck, Thomas Mikolajick

Revealing the Secret Parameters of an FPGA-Based “True” Random Number Generator.............c.ccccceueuue. 4035
Salih Ergun, Burak Acar

Sparse Persistent GEMM Accelerator using OpenCL for Intel FPGAS .......cccooiiiiiieiieiiiieeceeeeee e, 4039
Philip Colangelo, Shayan Sengupta, Martin Margala

Proxy Circuits for Fault-Tolerant Primitive Interfacing in Reconfigurable Devices Targeting

EXtreme ENVITONMIMENES ........ccueiiiiriiiiiiiieintereetieereete sttt ettt sttt sttt se et sa e neseeneenens 4045
Adewale Adetomi, Sangeet Saha, Klaus McDonald-Maier, Tughrul Arslan

AGRICULTURE & FARMING

Ensemble Learning for Improving Generalization in Aeroponics Yield Prediction..........ccceceeveiencncncnen. 4050
Julio Torres-Tello, Suganthi Venkatachalam, Lyman Moreno, Seok-Bum Ko

Low-Cost, Rapid Prototyping of a Microfluidic Biosensor Cartridge for On-Farm Diagnostics................... 4055
Matthew Agnew, A. Niamh Creedon, Ivan O'Connell

Analysis of Crop Dynamics through Close-Range UAS Photogrammetry ............ccccoecevereeerieienienenenee. 4059

Sergio Arriola-Valverde, Karolina Villagra-Mendoza, Maikel Mendez-Morales, Milton
Solorzano-Quintana, Natalia Gomez-Calderon, Renato Rimolo-Donadio

SENSORS FOR AGRIFOOD

A Low-Cost Instrument for Estimating the Starch Content of Cassava Roots Based on the

Measurement Of REF RETUITI LLOSS .........ooouviiiiiiiie e ettt e e e eaae s e eenneeeeenneeeeens 4064
Temitope Odedeyi, Clive Poole, Xinyue Liu, Amany Kassem, Gideon Oyebode, Rabbi Ismail,
Izzat Darwazeh

FruitMeter: An AD5933-Based Portable Impedance Analyzer for Fruit Quality Characterization ............... 4069
Pietro Ibba, Marco Crepaldi, Giuseppe Cantarella, Giorgio Zini, Alessandro Barcellona,
Mattia Petrelli, Biresaw D. Abera, Bajramshahe Shkodra, Luisa Petti, Paolo Lugli

Data Acquisition for Ultramicroband Bovine Respitory Disease Electrochemical Immunosensors.............. 4074
Aidan Murphy, Niamh Creedon, Alan O'Riordan, Ivan O'Connell



Fast Detection of TCA in Cork Stoppers by Means of Electronic NOSES..........ccvereerieeierienienieeieeieeveeenens 4079
Felix Melendez, Patricia Arroyo, Jose Luis Herrero, Juan Alvaro Fernandez, Pablo
Carmona, Sergio Rodriguez, Jesus Lozano

TREES & CROPS

Towards Optimal Green Plant Irrigation: Watering and Body Electrical Impedance ...........cccccoeevveevvevrnnnnne 4083
Umberto Garlando, Lee Bar-On, Paolo Motto Ros, Alessandro Sanginario, Sebastian
Peradotto, Yosi Shacham-Diamand, Adi Avni, Maurizio Martina, Danilo Demarchi

LIDAR Based, Tree Row Volume Estimation for Phytosanitary Products Reduction in Fruit Trees
(0)46) 4 =1 ¢ LTS 4088
Ruben Deleon, Gabriel Vicente, Roberto Zoppolo, Alfredo Arnaud, Matias Miguez

In-Vivo Dehydration Sensing in Transgenic Tobacco Plants using an Integrated Electrochemical
CRUP 1otttk bttt ene 4092
Dayananda Desagani, Aakash Jog, Adi Avni, Yosi Shacham-Diamand

FOOD QUALITY AND MONITORING

A Machine-Learning Based Microwave Sensing Approach to Food Contaminant Detection ....................... 4097
Luca Urbinati, Marco Ricci, Giovanna Turvani, Jorge A. Tobon Vasquez, Francesca Vipiana,
Mario R. Casu

Food Traceability in Fruit and Vegetables Supply Chain...........cccoeoveiiieiinienieieeee e 4102
Massimo Conti

Single-Walled Carbon Nanotube-Coated Flexible and Soft Screen-Printed Electrochemical

Biosensor for OchratoXin @ DEtECtION .........ccueuiiuiiuiiiiieiieieieee ettt besbe e eneeneas 4107
Biresaw Demelash Abera, Bajramshahe Shkodra, Ali Douaki, Pietro Ibba, Giuseppe
Cantarella, Luisa Petti, Paolo Lugli

A PEDOT:PSS/SWCNT-Coated Screen Printed Immunosensor for Histamine Detection in Food

SAMIPLES ...ttt ettt ettt e bt e te e te et e et e e at e te et e en bt en e e eh e e bt e bt e bt e et eneeeneeeae et e e teenteenteeneenneenns 4112
Bajramshahe Shkodra, Ali Douaki, Biresaw D. Abera, Pietro Ibba, Enrico Avancini,
Giuseppe Cantarella, Luisa Petti, Paolo Lugli

FOODCAS POSTERS

SUTLAC: A Conceptual Study on VR-Enabled Semantic Dessert Design Utility for Treating
Diabetes MeLlitus with Active PartiCipation...........c.eecueeeieeierienierieeieeieeeeseesieesseesseensesaesseesseesseenseessesnsens 4116
Alper Kanak, Cagri Terzibas, Salih Ergun

Image Processing Applied to Eye Segmentation in Cheese Maturation.............ceccecererereneeieniesienieneseeeene 4121
Mariana Gonzalez, Eliana Budelli, Nicolas Perez, Patricia Lema

Electronic Nose Comparison of the Edible Amanita Ponderosa with the Deadly Amanita Verna................. 4124
Francisco Portalo-Calero, Patricia Arroyo, Felix Melendez, Jose Ignacio Suarez, Jesus
Lozano

Soil Moisture Assessment with a Waveguide SPeCtrOMELter ...........coverireririeieieieiere e 4128

Leonardo Franceschelli, Davide Brunelli, Marco Crescentini, Luigi Ragni, Annachiara
Berardinelli, Marco Tartagni



Biosensing [oT Platform for Water Management in Vineyards ..........cccccocevererenerceiencnenennns

S. Loddo, M. Soccol, A. Perra, M. Ucchesu, P. Meloni, M. Barbaro, M. Lo Cascio, C. Sirca

Vision Guided Crop Detection in Field Robots using FPGA-Based Reconfigurable Computers
Cyrus Wing-Hei Chan, Philip H. W. Leong, Hayden Kwok-Hay So

Author Index





