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Multiplier with Multi-Phase-Based Calibration ................cc..coccoiiiiiiiiiiiii e 249

Yeonggeun Song', Kyoungjoon Ha', Han-Gon Ko” Min-Seong Choo®, Deog-Kyoon Jeong'

Seoul National University, Korea; >ONE Semiconductor, Korea, 3Hanyang University, Korea



Innovations in A/D Converters Towards Ultra Low Power
Date: Tuesday, September 20, 2022

Time: 15:10 - 16:10

Room: Aula 1A

Chair(s): Lucien Breems, NXP
Marco Zamprogno, ST

A 590 pW, 106.6 dB SNDR, 24 kHz BW Continuous-Time Zoom ADC with a Noise-Shaping
4-Bit SAR ADC ..ottt ettt ettt sttt b e bbbt bbbt a e ae e 253

Shubham Mehrotra'?, Efraim Eland', Shoubhik Karmakar', Anggi Liu', Burak Génen'*, Muhammed Bolatkale'*,
Robert van Veldhoven?, Kofi A. A. Makinwa'

!Delft University of Technology, The Netherlands; >NXP Semiconductors, The Netherlands, 3Ethernovia, The Netherlands

A 150 mV, Sub-1 nW, 0.75%-Full-Scale INL Delta-Sigma ADC for Power-Autonomous
SENSOT INOWES ....ooooiiiiiiiiieeee et e e e e ettt e e e e e e e e ettt raeeeeeeeeeeetsbaeaeaaaeeeesassasseeaeaeeeennnsrens 257

Alessandro Catania', Andrea Ria’, Giuseppe Manfredini', Michele Dei', Massimo Piotto', Paolo Bruschi'
!University of Pisa, Italy; °CNR-IEIIT, Italy

A 10.4-ENOB 0.92-5.38 nW Event-Driven Level-Crossing ADC with Adaptive Clocking for
Time-Sparse Edge APPLCAtIONS ..........ccoooiiiiiiiiiii ettt e st 261

Jonah Van Assche, Georges Gielen

Katholieke Universiteit Leuven, Belgium



Energy Efficient SoCs
Date: Tuesday, September 20, 2022
Time: 15:10 - 16:10

Room: Aula 1B

Chair(s): Sylvain Clerc, STMicroelectronics
Kathryn Wilcox, AMD

SmartHeaP - A High-Level Programmable, Low Power, and Mixed-Signal Hearing Aid SoC
N 220M FD-SOI Lottt sttt st s r e sr e eae 265

Jens Karrenbauer', Simon Klein!, Sven Schénewald', Lukas Gerlach', Meinolf Blawat?, Jens Benndorf?,
Holger Blume'

!Leibniz University Hannover, Germany, *Dream Chip Technologies GmbH, Germany

A 12nm Agile-Designed SoC for Swarm-Based Perception with Heterogeneous IP Blocks, a
Reconfigurable Memory Hierarchy, and an 800MHz Multi-Plane NoC .............cc..cccoiiiiniinnnnenn. 269

Tianyu Jia', Paolo Mantovani?, Maico Cassel Dos Santos®, Davide Giri’, Joseph Zuckerman?, Erik Jens Loscalzo?,
Martin Cochet’, Karthik Swaminathan®, Gabriele Tombesi?, Jeff Jun Zhang', Nandhini Chandramoorthy®, John-
David Wellman®, Kevin Tien®, Luca Carloni’, Kenneth Shepard?®, David Brooks', Gu-Yeon Wei', Pradip Bose®

!Harvard University, United States; >Columbia University, United States, 3IBM Research, United States

DARKSIDE: 2.6GFLOPS, 8.7mW Heterogeneous RISC-V Cluster for Extreme-Edge

On-Chip DNN Inference and Trailing ..........c..cccooviiiiiiiiiiiiiiiiieeiee et eeee e eeee e e seeeesnsee e 273
Angelo Garofalo', Matteo Perotti?, Luca Valente', Yvan Tortorella', Alessandro Nadalini', Luca Benini'?,

Davide Rossi', Francesco Conti'

"University of Bologna, Italy; ’ETH Ziirich, Switzerland



Power Conversion

Date: Tuesday, September 20, 2022
Time: 16:50 - 18:30

Room: Aula 1A

Chair(s): Joseph Shor, Bar-Ilan University
Tom Van Breussegem, ICSense

A 91.6% Peak Efficiency Time-Domain-Controlled Single-Inductor Triple-Output Step-Up
Converter with £7.5 to £12V Bipolar OQutput Voltages ...............ccccoooveiiviievcie e 277
Peng Cao, Danzhu Lu, Jiawei Xu, Xiaoyang Zeng, Zhiliang Hong

Fudan University, China

An Automotive-Use Dual-fsw-Zone Hybrid Switching Power Converter with

Vo-Jitter-Immune Spread-Spectrum Modulation .................ccocoviiiiiiiciiiine e 281
Jin Woong Kwak, D. Brian Ma

The University of Texas at Dallas, United States

A Galvanic-Free Secondary-Side Control Flyback Converter with Digital Adaptive

On-Time Control and Direct Sequence Spread Spectrum Technique for 15.5% Error

Recovery Rate IMProvement ...............cooooiiiiiiiiiiiiiieiieeeeciteeeecitee e eeerte e s sare e e s e sbeeeeesneeeessnsseeesennnneas 285
Wei-Cheng Huang', Yuan-Jin Li', Yi-Hsiang Kao', Ke-Horng Chen', Kuo-Lin Zheng?, Ying-Hsi Lin’,

Shian-Ru Lin®, Tsung-Yen Tsai’

!National Yang Ming Chiao Tung University, Taiwan; *Chip-GaN Power Semiconductor Corporation, Taiwan;
3Realtek Semiconductor Corp., Taiwan

A Half-Bridge Gate-Driver for High-Efficient Boost Converter Applications with

Single-Sided ZVS and an Adaptive Ringing Suppression Technique .................ccocccooiiiiiiiinnninn. 289
Michael Hanhart, Jonas Zoche, Jan Grobe, Léon Weihs, Leo Rolff, Ralf Wunderlich, Stefan Heinen

RWTH Aachen University, Germany

A 4 to 40V Wide Input Range and Energy Re-Cycling High Power LiDAR Driver for 5%
Efficiency Enhancement and 300M Long-Distance Object Detection ............c...cccoooceiiiiiinninnnnenn. 293
Si-Yi Li', Zheng-Lun Huang', Sheng Cheng Lee', Ke-Horng Chen', Kuo-Lin Zheng?, Ying-Hsi Lin®,

Shian-Ru Lin®, Tsung-Yen Tsai’

!National Yang Ming Chiao Tung University, Taiwan; *Chip-GaN Power Semiconductor Corporation, Taiwan;
Realtek Semiconductor Corp., Taiwan



RF Circuits Techniques

Date: Tuesday, September 20, 2022
Time: 16:50 - 18:30
Room: Aula 1B

Chair(s): Danilo Manstretta, Uni Pavia
Eric Klumperink, Uni Twente

High-Voltage CMOS RF Switch with Active Biasing ..o,
Valentyn Solomko', Semen Syroiezhin*?, Danial Tayari', Jochen Essel, Robert Weigel®
!Infineon Technologies AG, Germany, *eesy-ic GmbH, Germany, 3University of Erlangen-Nuremberg, Germany

Switching Time Acceleration for High-Voltage CMOS RF Switch ...,
Semen Syroiezhin'?, Oguzhan Oezdamar®, Robert Weigel’, Valentyn Solomko?
leesy-ic GmbH, Germany; *Infineon Technologies AG, Germany; >University of Erlangen-Nuremberg, Germany

A Low-Loss 77 GHz Sub-Sampling Passive Mixer Integrated in a 28-nm CMOS
RaAdar RECEIVET ..ottt

Alexandre Flete', Christophe Viallon?, Philippe Cathelin', Thierry Parra’
ISTMicroelectronics, France; 2LAAS-CNRS, France

An FDD Auxiliary Receiver with a Highly Linear Low Noise Amplifier .................cccoccoeinnni.
Jin Jin', Simone Lecchi?, Rinaldo Castello?, Danilo Manstretta’
Southeast University, China; *University of Pavia, Italy

A 433-MHz Wireless Burst-Chirp Modulation Transmitter with Adaptive Duty-Cycle
Control and Precharge MechamiSm ..............ccooooiiiiiiiiiiii ettt

Jing-Siang Chen, Chun-Ting Chang, Yu-Te Liao
National Yang Ming Chiao Tung University, Taiwan



Novel Techniques to Boost A/D & D/A Converter Performance

Date: Wednesday, September 21, 2022
Time: 9:20 - 10:40
Room: Aula 1A

Chair(s): Mattias Palm, Ericsson
Claudio Nani, Marvell

A Pipeline ADC with Negative C-Assisted SC Amplifier Canceling Gain Error

AN NONINEATTLY ......ooiiiiiiiiiiii et e e re e e te e e s te e e ereesataeesstaesssseesssaeesssessrsseensseeanes

Woojin Jang'?, Gyeong-Gu Kang', Yong Lim?, Hyun-Sik Kim'
'Korea Advanced Institute of Science & Technology, Korea, *Samsung Electronics Co., Ltd., Korea

A 2GHz 2-Bit Continuous-Time Delta Sigma ADC with 2GHz Chopper Achieving

12nV/sqrt(Hz) 1/f Noise at 153kHz and -104.7dBc THD in 30MHz BW ...........ccocevvviiieeninnenee,

Pierluigi Cenci', Hans Brekelmans', Shagun Bajoria', Marcello Ganzerli', Bernard Burdiek', Robert Rutten',
Yihan Gao', Muhammed Bolatkale', Paul Swinkels', Lucien Breems'

INXP Semiconductors, The Netherlands; °NXP Semiconductors, Germany

6Gs/s 8-Channel CIC SAR Ti-ADC with Neural Network Calibration .............cccccooeeeveviviiiiiinnnnn.

Evelyn Ware, Justin Correll, Seungjong Lee, Michael Flynn
University of Michigan, United States

A 56 GS/s 8-Bit 0.011 mm? 4x Delta-Interleaved Switched-Capacitor DAC in 16 nm

FINFET CMOS ...ttt ettt st et st bt e s e sane e neesaeesantenneesneesaeeenneen

Pietro Caragiulo, Athanasios Ramkaj, Amin Arbabian, Boris Murmann
Stanford University, United States



Advanced mm-Wave 5G Circuits

Date: Wednesday, September 21, 2022
Time: 9:20 - 10:40
Room: Aula 1B
Chair(s): Kimia Ansari, Zeku
Francois Rivet, Uni Bordeaux

A 28GHz Area-Efficient CMOS Vector-Summing Phase Shifter Utilizing Phase-Inverting
Type-I Poly-Phase Filter for SG New Radio ............ccoocoiiiiiiiiiiie e 333

Minzhe Tang, Yi Zhang, Jian Pang, Atsushi Shirane, Kenichi Okada
Tokyo Institute of Technology, Japan

A 24-30 GHz Broadband Doherty PA with a Maximum 15.37 dBm P.; and 14.6% PAE.,,
in 0.13 pm SiGe for 400 MHZ BW SG NR ... 337

Hao Gao'?, Sina Mortezazadeh Mahani', David Seebacher’, Matteo Bassi®, Gernot Hueber!

ISilicon Austria Labs, Austria; *Eindhoven University of Technology, The Netherlands; *Infineon Technologies AG, Austria

A 24-to-44 GHz Compact Linear 5G Power Amplifier with Open-Terminated Balun in
65NN BULK CIMIOS ...ttt ettt st e sn e e eae 341

Kyutaek Oh', Hyunjin Ahn?, Ilku Nam', Ockgoo Lee'

'Pusan National University, Korea, *Qualcomm Inc., United States

A CMOS Full-Wave Switching Rectifier with Frequency Up-Down Conversion for 5G NR
Wirelessly-Powered Relay TranSCeIVEIS ............ccceeeiiiiriiiirieeniieerieeerieeesieessereesseeesseesssseessseeesssess 345

Sena Kato, Keito Yuasa, Michihiro Ide, Atsushi Shirane, Kenichi Okada
Tokyo Institute of Technology, Japan



Application Specific Accelerators
Date: Wednesday, September 21, 2022

Time: 12:00 - 13:00

Room: Aula 1A

Chair(s): Martin Brox, Micron
Christoph Studer, ETH Zurich

INTIACC: A 32-Bit Floating-Point Programmable Custom-ISA Accelerator for Solving
Classes of Partial Differential EQUAtiONS ...............cccooviiiiiiii it e e seree e 349

Paul Xuanyuanliang Huang, Daniel Jang, Yannis Tsividis, Mingoo Seok
Columbia University, United States

A Scalable Bit-Serial Computing Hardware Accelerator for Solving 2D/3D Partial
Differential Equations Using Finite Difference Method .................ccccoooiiiiiiiiiiiiee, 353

Junjie Mu', Chengshuo Yu'?, Tony Tae-Hyoung Kim', Bongjin Kim?®
!Nanyang Technological University, Singapore; >A*STAR, Singapore; 3University of California-Santa Barbara, United States

A 283 pJ/B 240 Mb/s Floating-Point Baseband Accelerator for Massive MU-MIMO
I 22FDIX ettt ettt et e b ettt b e e bttt e bt e bt e shtesate e bt e ebtesaeeeatean 357

Oscar Castafieda, Luca Benini, Christoph Studer
ETH Ziirich, Switzerland



Low Power Techniques for Power Management

Date: Wednesday, September 21, 2022
Time: 12:00 - 13:00
Room: Aula 1B
Chair(s): Ravi Karadi, NXP
Michael Lueders, Texas Instruments

A Wide-Input-Range 918MHz RF Energy Harvesting IC with Adaptive Load and Input

Power Tracking TeChNIQUE ...........cccooviiiiiiiiiii e e ste e eer e e sta e e sreeeeseesssaeessneeas 361
Jing-Ren Yan, Hao-Yi Kuo, Yu-Te Liao

National Yang Ming Chiao Tung University, Taiwan

Input Nonlinear Adaptive Voltage Position Technique in the Switched-Capacitor Converter

with Feedforward Compensation for 87.8% Peak Efficiency Under 8X Input Interference ....... 365
Shu-Yung Lin', Sheng Cheng Lee', Ke-Horng Chen', Kuo-Lin Zheng?, Ying-Hsi Lin®, Shian-Ru Lin®,

Tsung-Yen Tsai®

!National Yang Ming Chiao Tung University, Taiwan; *Chip-GaN Power Semiconductor Corporation, Taiwan;
3Realtek Semiconductor Corp., Taiwan

A 385mV, 270nW, Accurate Voltage Level Detector for 1oT ..............ccocoiiiiiiiiiiniiiiieee 369
Omer Nechushtan, Asaf Feldman, Joseph Shor

Bar Ilan University, Israel



Memory & On-Chip Sensing

Date: Wednesday, September 21, 2022

Time: 12:00 - 13:00

Room: Aula 1D

Chair(s): Atila Alvandpour, Linkoping University
Alexander Fish, Bar-Ilan University

An Extended Temperature Range ePCM Memory in 90-nm BCD for Smart
POWeEr APPLICALIONS .........ooiieiiiiiiiicie et ettt e e e e e ser e e e treessteeesereesstae e sseeersseesssaeesreens 373

Marcella Carissimi', Chantal Auricchio', Emanuela Calvetti', Laura Capecchi', Mattia Torres', Stefano Zanchi',
Priyanka Gupta?, Riccardo Zurla', Alessandro Cabrini®, Daniele Gallinari!, Fabio Disegni', Massimo Borghi',
Elisabetta Palumbo', Andrea Redaelli', Marco Pasotti'

ISTMicroelectronics, Italy; ’STMicroelectronics, India; 3University of Pavia, Italy

On-Chip High-Resolution Timing Characterization Circuits for Memory IPs ................c...c........ 377
Amit Agarwal, Steven Hsu, Mark Anders, Gunjan Pandya, Ram Krishnamurthy, James Tschanz, Vivek De
Intel Corporation, United States

Capacitance-Based Voltage Regulation- and Reference-Free Temperature-to-Digital
Converter Down to 0.3 V and 2.5 nW for Direct Harvesting ................cccccoevviiviiiinciinnciee e, 381

Orazio Aiello'?, Massimo Alioto'
National University of Singapore, Singapore; *University of Genova, Italy



Frequency Generation

Date: Wednesday, September 21, 2022
Time: 14:20 - 15:40
Room: Aula 1A

Chair(s): Akshay Visweswaran, Nokia Bell Labs
Dmytro Cherniak, Infineon Technologies

A 24 GHz Quadrature VCO Based on Coupled PLL with -134 dBc/Hz Phase Noise at 10MHz
Offset in 28 NI CIMOS ..ottt ettt ettt be sttt e sre e neeae 385

Agata Iesurum', Davide Manente', Fabio Padovan®, Matteo Bassi”, Andrea Bevilacqua'
"University of Padova, Italy, *Infineon Technologies AG, Austria

A K-Band Gilbert-Cell Frequency Doubler with Self-Adjusted 25% LO Duty-Cycle in SiGe
L33 (@Y [0 T KT 111 10) (17 RSP 389

Lorenzo Piotto', Guglielmo De Filippi', Daniele Dal Maistro®, Simone Erba?, Andrea Mazzanti'
!University of Pavia, Italy; *Infineon Technologies AG, Austria

A 1.8-67GHz Divide-by-4 ILFD Using Area-Efficient Transformer-Based
Injection-Enhancing TeChNIQUE .............cccoiviiiiiiiiiiiiecs ettt e sre e e sane e s e e esnsee s 393

Yudai Yamazaki, Jian Pang, Atsushi Shirane, Kenichi Okada
Tokyo Institute of Technology, Japan

A Fully Differential 40 MHz Switched-Capacitor Crystal Oscillator with Fast Start-Up ............ 397
Wim Kruiskamp

Renesas Electronics Corporation, The Netherlands



Interface Circuits

Date: Wednesday, September 21, 2022
Time: 14:20 - 15:40
Room: Aula 1B

Chair(s): Piotr Kmon, AGH University of Science and Technology
Qinwen Fan, TU Delft

A 128ksps 120dB THD Low Noise Analog Front End ... 401

Gerard Mora-Puchalt', Gabriel Banarie?, Pawel Czapor?, Adrian Sherry®, Roberto Maurino®, Jests Bonache', Italo
Medina'

!Analog Devices, Inc., Spain; *Analog Devices, Inc., Ireland; *Analog Devices, Inc., Italy

A 0.01mm?, 0.4V-Vpp, 4.5nW-Power DC-Coupled Digital Acquisition Front-End Based on
Time-Multiplexed Digital Differential Amplification ..................cccooiiiiiiiiiniiiiieee 405

Paolo Crovetti', Roberto Rubino', Pedro Toledo', Francesco Musolino', Hamilton Klimach?, Yong Chen’,
Anna Richelli*

!Politecnico di Torino, Italy; °Federal University of Rio Grande do Sul, Brazil; 3University of Macau, Macau;
*University of Brescia, Italy

A 69dBA-730uW Silicon Microphone System with Ultra & Infra-Sound Robustness ................. 409
Jose Luis Ceballos, Christopher Rogi, Fulvio Ciciotti, Cesare Buffa, Dietmar Stracussnigg, Andreas Wiesbauer
Infineon Technologies AG, Austria

A Nonuniform Sampling Lifetime Estimation Technique for Luminescent
OXYZEN MEASUTEINEIILS ........ccccuvieriiieeirieeriieeitteerteeersreessseeessseessseeessseeessseesssseesssessssseesssesesssesssssessssessnns 413

Ian Costanzo, Devdip Sen, John McNeill, Ulkuhan Guler
Worcester Polytechnic Institute, United States



RF & Wideband Circuits
Date: Thursday, September 22, 2022
Time: 8:30-9:50

Room: Aula 1A

Chair(s): Stefan Andersson, Ericsson
Jan Craninckx, IMEC

A 2.4GHz Full-Duplex Transceiver with Broadband (+120MHz), Linearity-Calibrated and
Long-Delayed Self-Interference Cancellation ..................cccooeviiiiiiiiiiiiiccie e 417

Xichen Li, Yi-Hsiang Huang, Fucheng Yin, Jacques C. Rudell
University of Washington, United States

A 3-10GHz 21.5mW/Channel RX and 8.9mW TX IR-UWB 802.15.4a/z 1T3R Transceiver ....... 421

Elbert Bechthum, Minyoung Song, Gaurav Singh, Erwin Allebes, Charis Basetas, Pepijn Boer, Arjan
Breeschoten, Stefan Cloudt, Johan Dijkhuis, Ming Ding, Sherwin Gatchalian, Yuming He, Johan van Den Heuvel,
Martijn Hijdra, Paul Mateman, Bernard Meyer, Gert-Jan van Schaik, Mohieddine El Soussi, Bart Thijssen,
Stefano Traferro, Evgenii Turin, Peter Vis, Nick Winkel, Peng Zhang, Yao-Hong Liu, Christian Bachmann

imec, The Netherlands

A 260mW, 6-8dB Noise Figure 1-80GHz Frequency Interleaving Receiver for Spectrum
Sensing in 65NM CIMIOS ..ottt e ettt e s e e srate e s bt e esabaesabteesnseesnseesnseessnsaenans N/A

Shunli Ma', Dong Wei', Jincheng Zhang', Tianxiang Wu', Yong Chen?, Junyan Ren'
'Fudan University, China, *University of Macau, China

A 58 GHz Bandwidth, and Less Than 1.8% THD, Mach-Zehnder Driver, in 28 nm
CMOS TeCRNOIOZY ...ttt ettt et e et e et e e s abe e s bte e s bt e ssateesbeeesateeeans 429

Nicola Cordioli, Danilo Manstretta, Rinaldo Castello
University of Pavia, Italy



Biomedical Interface Circuits

Date: Thursday, September 22, 2022
Time: 8:30-9:50
Room: Aula 1B

Chair(s): Jens Anders, University of Stuttgart
Zili Yu, IMS Chips

A 136GQ-Input-Impedance Active Electrode for Non-Contact ECG Using Auto-Calibrated

Positive Feedback and Capacitance Scaling in Femtofarad Resolution ...................c..cceennen

Peizhuo Wang, Tianxiang Qu, Liangbo Lei, Zhiliang Hong, Jiawei Xu
Fudan University, China

A Chopper Biopotential Instrumentation Amplifier with DSL-Embedded Input Stage

Achieving 109 dB CMRR and 400 mV DC Offset Tolerance .............c.cccoovevvrvievieencneenreeeree e

Surachoke Thanapitak', Chutham Sawigun®
'Mahidol University, Thailand; *imec, Belgium

A Direct Sensor Readout Circuit Using VCO-Driven Chopping with 42dB SNR at

SOOLVPP INPUL ...oooiiiiiiiieiee et ete e et e e te e s bee e e aseeebaeesssaeessaesssseessseesssseessseeessseensnees

Yingjie Chen', Marino D. Guzman', Beomsoo Park'?, Nima Maghari'
!University of Florida, United States, *Qualcomm Inc., United States

Mixed-Signal Compensation of Tripolar Cuff Electrode Imbalance in a Low-Noise ENG

ANalog Front-ENd ...ttt ettt st et st st e s

Rémi Dekimpe, David Bol

Université Catholique de Louvain, Belgium



Beyond 100GHz Circuits & Applications

Date: Thursday, September 22, 2022

Time: 8:30 - 9:50

Room: Aula 1E

Chair(s): Minoru Fujishima, Hiroshima Uni
Michele Caruso, Infineon

A Full D-Band Multi-Gbit RF-DAC in 90 nm SiGe BiCMOS Based on Passive

VECtOr AGGIeGAtION ...........ccccvvieiiiiiiiiieeiee e cteeerreeetee e st e e e teeesetee s eseesstaeessseeassaeesssaessssesssseeessessnnes

Tim Maiwald', Akshay Visweswaran”, Klaus Aufinger’, Robert Weigel'

"University of Erlangen-Nuremberg, Germany, “imec, Belgium, *Infineon Technologies AG, Germany

A 111-149-GHz, Compact Power-Combined Amplifier with 17.5-dBm Psa, 16.5% PAE in

22-nM CMOS FD-SON ..ottt sttt s st e s s n e s s

Jeff Shih-Chieh Chien, James F. Buckwalter
University of California-Santa Barbara, United States

A D-Band mm-Wave Spectroscopy TX and RX in 28 nm CMOS with 15.6 dBm EIRP and

17.1 dB NF with Integrated ANtENNAsS ..............ccoeeciiiiiiiiiiieiiieerieeeee e eeeeesre e sereesbeeesseessnee e

Gabriel Guimaraes, Patrick Reynaert

Katholieke Universiteit Leuven, Belgium

A Joint Space/Time Modulation Lens-Coupled 230-GHz Terahertz Source with 40°/43° 2-D

Beam Steering for Fast High-Resolution Imaging/Sensing Applications ................ccccceevvvernennne.

Hossein Jalili', Yugqi Liu', Tzu-Yuan Huang', Hua Wang?
!Georgia Institute of Technology, United States; ’ETH Ziirich, Switzerland



References & Filters

Date: Thursday, September 22, 2022
Time: 11:20 - 12:40
Room: Aula 1A

Chair(s): Stefano D'Amico, University of Salento
Paras Garg, ST Microelectronics

A 956pW Switched-Capacitor Sub-Bandgap Reference with 0.44-to-3.3V Supply Range, -67dB
PSRR, and 0.2% Within-Wafer Inaccuracy for Nanowatt IoT Systems ............c.cccccoeevevveerveennnnnn. N/A

Shuo Li, Xinjian Liu, Benton H. Calhoun
University of Virginia, United States

A 0.9-nA Temperature-Independent 565-ppm/°C Self-Biased Current Reference in
22-I0 FDISONL ..ottt ettt ettt et sa et e s bt et e s st et e saeensesaeensesseensenseensensennes 469

Martin Lefebvre, Denis Flandre, David Bol

Université Catholique de Louvain, Belgium

A Compact 2.5-nJ Energy/Conversion NPN-Based Temperature-to-Digital Converter with a
Fully Current-Mode Processing ArchiteCture ...............c.ccoovveivoiiiiiiiiiieeciee e iee e 473

Antonio Aprile', Michele Folz?, Daniele Gardino?, Piero Malcovati', Edoardo Bonizzoni'
!University of Pavia, Italy; *TDK InvenSense, Italy

A 5.4-mW 50-MHz 29.3-dBm-IIP3 Fourth-Order Low-Pass Filter ................cccccoociniinnnnnnnne. 477
Liangbo Lei, Cong Tao, Zhipeng Chen, Zhiliang Hong, Yumei Huang
Fudan University, China



mmWave Tranceivers

Date: Thursday, September 22, 2022

Time: 11:20 - 12:40

Room: Aula 1B

Chair(s): Vojkan Vidojkovic, TU Eindhoven
Gernot Hueber, Silicon Austria

A 135 GHz 32 Gb/s Direct-Digital Modulation 16-QAM Transmitter in 28 nm CMOS ..............

Carl D’Heer, Patrick Reynaert

Katholieke Universiteit Leuven, Belgium

A 135 GHz 24 Gb/s Direct-Digital Demodulation 16-QAM Receiver in 28 nm CMOS ................
Carl D’Heer, Patrick Reynaert

Katholieke Universiteit Leuven, Belgium

A Low-Power and Energy-Efficient D-Band CMOS Four-Channel Receiver with Integrated
LO Generation for Digital Beamforming Arrays ...........ccccceviiiiniiiiniiinie e

Ethan Chou, Nima Baniasadi, Hesham Beshary, Meng Wei, Emily Naviasky, Lorenzo Iotti, Ali Niknejad
University of California-Berkeley, United States

A Reconfigurable Digital Beamforming V-Band Phased-Array Receiver ..............c.ccooceveninnnnnn.
Deniz Dosluoglu', Kun-Da Chu?, Diego Pena-Colaiocco', Ivan Zhao®, Visvesh Sathe', Jacques C. Rudell'
!University of Washington, United States, *Apple, Inc., United States; *Boeing, United States



Wireline Transceivers
Date: Thursday, September 22, 2022
Time: 14:20 - 15:40

Room: Aula 1A

Chair(s): Armin Tajalli, University of Utah
Chris Rudell, University of Washington

A 112-Gb/s Single-Ended PAM-4 Transceiver Front-End for Reach Extension in

Long-Reach LINK ........cccooiiiiiiiii sttt e e et e e s tr e e sete e etreesstae e sseeessseesssaeesssenas 497
Xiongshi Luo', Xuewei You', Jiahan Fu', Zhenghao Li', Liping Zhong', Taiyang Fan', Zhang Qiu', Wenbo Xiao',
Yong Chen?, Quan Pan'

!Southern University of Science and Technology, China; *University of Macau, China

A 2x50 Gb/s Single-Ended MIMO PAM-4 Crosstalk Cancellation and Signal Reutilization
Receiver in 28 NI CIMIOS ..ottt ettt et e st st e b e saaesaeeeaaees 501

Liping Zhong, Hongzhi Wu, Weitao Wu, Wenbo Xiao, Xiongshi Luo, Dongfan Xu, Xuxu Cheng, Zhenghao Li,
Taiyang Fan, Quan Pan

Southern University of Science and Technology, China

A 56-Gb/s PAM4 Transceiver with False-Lock-Aware Locking Scheme for

Mueller-Muller CDR ...ttt ettt et e e bt e sttt e st e s bt e e sbeeeameee s 505
Fumihiko Tachibana, Huy Cu Ngo, Go Urakawa, Takashi Toi, Mitsuyuki Ashida, Yuta Tsubouchi, Mai Nozawa,
Junji Wadatsumi, Hiroyuki Kobayashi, Jun Deguchi

Kioxia Corporation, Japan

A 64Gb/s Downlink and 32Gb/s Uplink NRZ Wireline Transceiver with Supply Regulation,
Background Clock Correction and Eom-Based Channel Adaptation for Mid-Reach Cellular
Mobile Interface in 8nm FinFET ...t 509
Soo-Min Lee', Jihoon Lim', Jachyuk Jang', Hyoungjoong Kim', Kyunghwan Min', Woongki Min', Hyeonji Han',
Gyusik Kim', Jaeyoung Kim', Chulho Kim', Sejun Jeon', Jinhoon Park', Hyunsu Chae', Sangwook Han', Hiep
Pham?, Xingliang Zhao?, Qilin Gu?, Chih-Wei Yao?, Sangho Kim', Jongwoo Lee'

'Samsung Electronics Co., Ltd., Korea, >Samsung Electronics Co., Ltd., United States



Security

Date: Thursday, September 22, 2022
Time: 14:20 - 16:00
Room: Aula 1E

Chair(s): Makoto Ikeda, Tokyo University
Mark Anders, Intel

A 2.17-pJ/b Sb-Response Attack-Resistant Strong PUF with Enhanced

Statistical PerfOTIMAIICE ........oooovviiiiiiiiiiiiiiiiiieiieeeeeeeeee ettt et et ittt et e et eeeeee e et e ae e e aaeassaaasesaasassresssennnanes

Kunyang Liu, Gen Li, Zihan Fu, Xuanzhen Wang, Hirofumi Shinohara
Waseda University, Japan

A 183F? Gate Leakage-Based Physically Unclonable Function with Area Efficient Current

Tilting-Based Masking SCheme ..............ccooiiiiiiiiii et

Beomsoo Park'?, Nima Maghari'
!University of Florida, United States, *Qualcomm Inc., United States

Logic-Embedded Physically Unclonable Functions for Synthesizable and Periphery-Free

Implementation for Low Area and Design Cost 10T Security ............ccccocovivviinnieinciieniieeee e,

Seonho Kim, Changyoun Im, Jongmin Lee, Soyoun Jeong, Jaerok Kim, Yoonmyung Lee
Sungkyunkwan University, Korea

Configurable Energy-Efficient Lattice-Based Post-Quantum Cryptography Processor
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Byungjun Kim, Jachan Park, Seunghyun Moon, Kiseo Kang, Jae-Yoon Sim
Pohang University of Science and Technology, Korea

Fine-Grained Electromagnetic Side-Channel Analysis Resilient Secure AES Core with

Stacked Voltage Domains and Spatio-Temporally Randomized Circuit Blocks .........................

Meizhi Wang', Sirish Oruganti', Shanshan Xie', Raghavan Kumar®, Sanu Mathew?, Jaydeep P. Kulkarni'
!The University of Texas at Austin, United States, Intel Research Labs, United States



Hot Research Topics in North America

Date: Tuesday, September 20, 2022

Time: 16:50 - 18:30

Room: Aula 1E

Chair(s): Chris Rudell, University of Washington

A Review on the State-of-the-Art THz FMCW Radars Implemented on Silicon .......................... N/A
Morteza Tavakoli Taba, S.M. Hossein Naghavi, Ehsan Afshari
University of Michigan, United States

Integrated Optical Phased Arrays on Silicom .............ccocooiviiiiiiiiniiiiiee e 538
Farshid Ashtiani, Firooz Aflatouni
University of Pennsylvania, United States

Full-Duplex Wireless for (Joint-) Communication and Sensing ..............c.ccoccevvvviiiniirnnceenneeennenn. 542
Hany Abolmagd', Raghav Subbaraman?, Dinesh Bharadia?®, Sudip Shekhar'
!University of British Columbia, Canada; *University of California-San Diego, United States

Reconfigurable Intelligent Surfaces Enabled by Silicon Chips for Secure and Robust
mmWave and THz Wireless Communication ..........cc..cocoeviiiieniiniiniienenieneeeenee e eniee e 546

Kaushik Sengupta', Suresh Venkatesh', Hooman Saeidi', Xuyang Lu?
!Princeton University, United States; *University of Michigan - Shanghai Jiaotong Joint Institute, China



Hot Research Topics in Far East

Date: Thursday, September 22, 2022

Time: 14:20 - 16:00

Room: Aula 1B

Chair(s): Qiang Li, University of Electronic Science and Technology of China

A 7b 3.8GS/s 4b/Cycle SAR ADC with 16x Time-Domain Interpolation ...........................c.......... N/A
Dengquan Li, Yi Shen, Xin Zhao, Shubin Liu, Zhangming Zhu
Xidian University, China

A 130pW Three-Step DT Incremental AX ADC Achieving 107.6dB DR and 99.3dB SNDR
with Zoom and Extended-Range Counting ...............cccoccevvviiiniiiiniiiiiiieeniee et eeeeseeeesereessaeeesnnee s 554

Lairong Fang, Yijie Li, Yao Zhang, Shuwen Zhang, Xiaoyang Zeng, Zhiliang Hong, Jiawei Xu
Fudan University, China

A 0.45V 450nW 2.4GHz Flicker-Noise-Free RF Receiver Front-End Based on
Switched-Capacitor TIA with 4.5dB NF and 11.5dBm OIP3 .............cccooiiiiiiiiiiieeceeeeieee N/A

Chao Chen', Dan Huang?, Yan Zhao', Yuemin Jin', Jun Yang'

Southeast University, China, *Electronic Devices Institute, China

A 65nm 8b-Activation 8b-Weight SRAM-Based Charge-Domain Computing-in-Memory
Macro Using a Fully-Parallel Analog Adder Network and a Single-ADC Interface .................... N/A

Guodong Yin', Mufeng Zhou', Yiming Chen', Wenjun Tang', Zekun Yang', Mingyen Lee', Xirui Du', Jinshan
Yue?, Jiaxin Liu®, Huazhong Yang', Yongpan Liu', Xueqing Li'

"Tsinghua University, China; *Institute of Microelectronics of the Chinese Academy of Sciences, China, 3University of
Electronic Science and Technology of China, China

A 0.016mm? Active Area 4GHz Fully Ring-Oscillator-Based Cascaded Fractional-N PLL
with Burst-Mode SAMPLING ...........oooooiiiiie et e e et e e e er e e e snreeesenreeas N/A

Junlin Zhong', Xiaofeng Yang', Yan Zhu', Chi-Hang Chan', R.P. Martins'*
"University of Macau, China; *Universidade de Lisboa, Portugal



A-SSCC Invited Papers

Date: Tuesday, September 20, 2022

Time: 16:50 - 18:30

Room: Aula 1F

Chair(s): Woogeun Rhee, Tsinghua University

FlashMAC: an Energy-Efficient Analog-Digital Hybrid Mac with Variable
Latency-Aware Scheduling ... available on Xplore

Surin Gweon, Sanghoon Kang, Donghyeon Han, Kyoung-Rog Lee, Kwantae Kim, Hoi-Jun Yoo
Korea Advanced Institute of Science & Technology, Korea

A 33.5-37.5 GHz 4-Element Phased-Array Transceiver Front-End with
High-Accuracy Low-Variation 6-Bit Resolution 360° Phase Shift and
0~31.5 dB Gain Control in 65 nm CMOS ..............covieiiiiiieeeeee e available on Xplore

Pingda Guan, Haikun Jia, Wei Deng, Zhihua Wang, Baoyong Chi
Tsinghua University, China

A 5-GHz 0.15-mm2 Collision Avoidable RFID Employing Complementary
Pass-Transistor Adiabatic Logic with an Inductively Connected
External ANEENNA .............ooooiiiiiiiiiiiie ettt ee e re e sreesaeeesraeesseessneens available on Xplore

Saito Shibata, Reiji Miura, Yoshiki Sawabe, Kota Shiba, Atsutake Kosuge, Mototsugu Hamada, Tadahiro Kuroda
The University of Tokyo, Japan

Correlated Dual-Loop Sturdy Mash CT AX ADC with Indirect
Signal Feedforward ..............cocoiioiiiiiiiiiceee et available on Xplore

Beomsoo Park'~, Changsok Han”, Nima Maghari'
"University of Florida, United States; *Marvell Semiconductor, Inc., United States, 3Qualcomm Inc., United States

A 1.68-23.2 Gb/S Reference-Less Half-Rate Receiver with an ISI-Tolerant
Unlimited Range Frequency Detector ..............c.ccccoevviiiiiiecienieiieeieeeece e available on Xplore

Yu-Ping Huang, Yi-Wei Chang, Wei-Zen Chen
National Yang Ming Chiao Tung University, Taiwan





