1/2

2022 IEEE International
Solid-State Circuits Conference
(ISSCC 2022)

San Francisco, California, USA
20-26 February 2022

Pages 1-285

IEEE Catalog Number: CFP22ISS-POD
ISBN: 978-1-6654-2801-9



Copyright © 2022 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: CFP22ISS-POD
ISBN (Print-On-Demand): 978-1-6654-2801-9
ISBN (Online): 978-1-6654-2800-2
ISSN: 0193-6530

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

L0

proceedings



MEMORIES OF THE SOLID-STATE CIRCUITS COUNCIL

FOREWORD

AWARDS..........oi et

1 Plenary

2 PrOCESSOIS.....eiiiiiisiiteeieie ettt 40

3 Analog Techniques & Sensor Interfaces..........c.ccccoeeeeevevnnnee. 56

4 mm-Wave and Sub-THz ICs for Communication and Sensing..74

5  Imagers, Range Sensors and Displays..........cccccovvrereererininnens 92

6  Ultra-High-Speed Wireline...........ccoeeeeeiviveeecceceeeeeeevne

7 NAND Flash MemOrY.......coveeeeuerrrrieeiee s

8  Advanced RF Building Blocks

9  High-Quality GHz-to-THzZ Frequency.........ccccoevevvvevvececrerenne, 148
Generation and Radiation

10 Nyquist and Incremental ADCs ....158

11 Compute-in-Memory and SRAM.........cccovrveeernrrenennennns 174

12 Monolithic System for Robot and Bio Applications.......... 192

13 Digital Techniques for Clocking,........cccocoreeierinnirirennne. 208
Variation Tolerance and Power Management

14 GaN, High-Voltage and Wireless POWET..........ccccccvvvererireunnne 226

15 ML PrOCESSOIS. ....cvieiiciirticireciseie e 244

16 Emerging Domain-Specific Digital Circuits and Systems........ 264

17  Advanced Wireline Links and Techniques............ccccevevevnene. 280

18  DC-DC CONVEIEIS......cueieeereirieieeieiceie et 296

19 Power Amplifiers and Building Blocks ...314

20 Body and Brain INterfaces.........ccccoeveueceeeeeeeerceeceeeeee e 330

21 Highlighted Chip Releases: Digital/ML..........ccccoeovrierieunnnes 348

22 Cryo-Circuits and Ultra-Low-Power Intelligent loT................. 358

23 Frequency SYNhESIZErS.......ccooviruririeeenieiereeesseeie e 374

24 Low-Power and UWB Radi0s.........coccvvieernierniiinnieciriennieas 390
for Communication and Ranging

25  N0ise-Shaping ADCS..........ccceueiieiririeieeee e 406

26 Highlighted Chip Releases:........ccccccevvvveeeeveieisiiiciceieee s 420
Systems and Quantum Computing

27  mm-Wave & Sub-6GHZ RECEIVETS..........cceurieririeirreieiriieinenas 430
and Transceivers for 5G Radios

28 DRAM and INterface..........cooveueurereunecenincesnceiseeseseeeeinenas 442

29 ML Chips for Emerging Applications..........c.ccoeeerrirrinunines 460

30 Power Management Techniques..........ccccoeevveevevcveecieeeeienee 470

31 Audio AMPITIES. oo 480

32 Ultrasound and Beamforming Applications ....490

33 Domain-Specific ProCeSSOrS.....c.cevvviieiceeieieisieeceeeieeve s 502

34 Hardware SECUTMY......cocorirrrereerrrereeeee s 512

TUTORIALS

TUTORIALS 1-12....eeeee e e 523
FORUMS

F1 Compute-in-X (CiX):m oo 527
Overcoming the Data Bottleneck in Al Processing

F2  Chip Design for Low-Power, Robust,.........ccccceeivviiviiicrcnne. 531
and Secure loT Devices

F3  The Path to 6G: Architectures, Circuits, Technologies for......534
Sub-THz Communications, Sensing, and Imaging

F4  Paving the Way to 200Gh/s Transceivers..............cccovvuevenes. 537

F5 How to Improve Al Efficiency Further:.........ccccccccovevvivvevcnennne. 540
New Devices, Architectures and Algorithms

F6  Computer Systems Under Attack —...........cceveveeivevivicrcrcnnne. 543

Paying the Performance Price for Protection

SPECIAL EVENTS
SE1  Student Research Preview:........ccoovvvvevnninccrneiennnenes 547
Short Presentations with Poster Session
SE2 Next Generation Circuit Designer 2022 Workshop............... 552
SE3  Semiconductor Supply Chain.............ccccoeevieiiicecci 555
SE4  The Bright and Dark Side of Artificial Intelligence (Al).......... 558
SE5  Shifting Tides of INNOVALION —.......cceuvierereeceeceeee 561
Where is Cutting-Edge Research Happening Today?
SE6  Next Trillion-Dollar Market............ccovevevevereieieiieerereee 564
SHORT COURSE
SC High Speed/High Performance Data Converters..................... 567

Metrics, Architectures, and Emerging Topics

INDEX TO AUTHORS

EXECUTIVE COMMITTEE..........cc.coooiviiieeieinenreeeereisseeeeeenes 577
INTERNATIONAL TECHNICAL PROGRAM COMMITTEE................. 578
ITPC EUROPEAN SUBCOMMITTEE..............ccooniiciiiinieiines 583
ITPC FAR EAST SUBCOMMITTEE.............ccccoiiniiiinnineicnee 584
2023 CALL FOR PAPERS..............ccccooimiinineenereenceeeeenenne 585
CONFERENCE TIMETABLE..............coooviiicicceccns 586

978-1-6654-2801-9/22 $31.00 © 2022 IEEE

DIGEST OF TECHNICAL PAPERS e

3





