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Baibhab Chatterjee, Dicheng Mo, Shaurya Singh Dabas, Ratul Kundu, Everestus Ezike,

Anyu Jiang, Asif Iftekhar Omi, Roozbeh Tabrizian

University of Florida, United States

An Integrated MEMS Magnetic Gradiometer Rejecting Vibrations and

Stray Fields 532
Enrico Gasparin', Arno Hoogerwerf?, Dara Bayat?, Guido Spinola Durante?, Yves Petremand?,
Maurizio Tormen', Michel Despont?, Gaél Close'

'Melexis, Switzerland; ?CSEM SA, Switzerland

A Direct Conversion Transceiver for Portable Microfluidic

NMR Flowmeters 536
Eren Aydin, Amirhossein Jouyaeian, Zhong Tang, Kofi Makinwa
Electronic Instrumentation Laboratory, Delft University of Technology, Netherlands




Energy Harvesters

Date:  Wednesday, September 11, 2024

Room: Room 7+8

Chair(s): Makoto Takamiya, University of Tokyo
Ralf Brederlow, TU Munich

An MPPT-Integrated Bias-Flip Rectifier for Piezoelectric

Energy Harvesting 540
Xinling Yue', Yiwei Zou'?, Sijun DU’

'Delft University of Technology, Netherlands; ?Rice University, Houston, United States

A -28.5-dBm Sensitivity RF Energy Harvesting Interface with 3-D MPPT

Achieving >98% MPPT Accuracy and Good Temperature Consistency ....... 544
Qiujin Chen', Mo Huang', Tian Xia', Tingxu Hu', R.P. Martins'?, Yan LU’
'University of Macau, China; ?Universidade de Lisboa, Portugal

A Continuously-Scalable-Conversion-Ratio SC Energy-Harvesting Interface

with Exponential DCO for Wide Range Output Power Tracking ... 548
Mingyu Kim', Minhyeok Jeond', Donguk Seo!, Yoonmyung Le€', Inhee Lee?
'Sungkyunkwan University, Korea; 2University of Pittsburgh, United States



PLENARY 6: Gabriele Manganaro

Date:  Thursday, September 12, 2024
Room: Auditorium A
Chair(s): Filip Tavnernier, KU Leuven

Rethinking Mixed-Signal IC Design

Gabriele Manganaro
MediaTek Inc., United States
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Modeling of Emerging Devices

Date:  Thursday, September 12, 2024

Room: Auditorium A

Chair(s): Daniel Tomaszewski, Lukasiewicz Research Network
Valeria Vadala, University of Milano-Bicocca

Elucidating Experimental Device-to-Device Variability in OxXRAM Based on
TCAD Modeling 557
Y. Hirchaou'?, T. Bauvent?, W. Goes?, E.C. Hylin3, P. Blaise', J. Li?, G. Pillonnet?, S. Martinie?,

F. Triozon?

'Silvaco Group, Inc., France; 2Université Grenoble Alpes, CEA-Leti, France;

3Silvaco Europe Ltd., United Kingdom

Detectability Limits of Single Proteins with Nanopore-Based Voltage and

lonic-Current Sensing 561
Nihat Akkan'?, Koen Martens'?, Georges Gielen'?, Pol Van Dorpe'?, Anne S. Verhulst'?
lInteruniversity Micro Electronics Center IMEC, Belgium; 2Katholieke Universiteit Leuven, Belgium

Understanding Anti-ferroelectric Behavior and Wake-Up in La Doped
HZO Metal-Ferroelectric-Metal Capacitors Using Nucleation Limited

Switching Model 565
Amey M. Walke', Sergiu Clima', Mihaela I. Popovici', Jan Van Houdt'?
Interuniversity Micro Electronics Center IMEC, Belgium; 2Katholieke Universiteit Leuven, Belgium

Numerical Modeling of Photovoltaic Effects in

Van der Waals Heterojunctions 569
Angel A. Diaz-Burgos, Enrique G. Gonzalez Marin, Francisco Pasadas Cantos, Francisco G. Ruiz,
Andrés Godoy

University of Granada, Spain



Advances in Analog Compute-in-Memory Architectures &

Memory Technologies

Date:  Thursday, September 12, 2024

Room: Auditorium B

Chair(s): Mahmut Sinangil, NVIDIA
Hongyang Jia, Tsinghua University

Cache-PIM: An ECC-Compatible eDRAM-PIM for Last-Level Cache with

Resolution-Aware Single-Cycle Voting 573
Sangwoo Ha', Soyeon Um!, Sangjin Kim', Kyomin Sohn?, Hoi-Jun Yoo'
'Korea Advanced Institute of Science and Technology, Korea; °Samsung Electronics Co. Ltd, Korea

A 28nm RRAM-Based 81.1 TOPS/Mm?2/Bit Compute-in-Memory Macro with
Uniform and Linear 64 Read Channels under 512 4-Bit Inputs 577
Peng Yao'!, Qiumeng Wei', Dong WU', Bin Gao!, Siyao Yand', Ting-Ying Shen? Qingtian Zhang',
Sining Pan', Jianshi Tang', He Qian', Lu Jie', Huagiang WU'

'Tsinghua University, China; 2Xiamen Industrial Technology Research Institute, China

AACIM: A 2785-TOPS/W, 161-TOP/Mm?2, <1.17%-RMSE, Analog-In

Analog-Out Computing-in-Memory Macro in 28nm 581
Rentao Wan, Chuan-Tung Lin, Bo Zhang, Yannis Tsividis, Mingoo Seok
Columbia University in the City of New York, United States

Selfputing: A 0.57 yW@I5 FPS Vision Chip with Self-Powered

In-Pixel Computing and In-Memory Computing for Visual Perception

on the Edge 585
Maimaiti Nazhamaiti', Weihuang Jiangd', Haijin Su?, Xin Hong?, Xiangjun Wang?*, Yutong Li°,

Li Luo?, Junkai Huang?, Bo Liu* Jinshui Miao®, Qi Wei', Fei Qiao'

'Tsinghua University, China; 2Beijing Jiaotong University, China; 3Jinan University, China; “Henan

University of Science and Technology, China; *University of Chinese Academy of Sciences, China




DC/DC Converters

Date:  Thursday, September 12, 2024

Room: Room 1+2

Chair(s): Francesco Rezzi, Inventvm
Nicolo Zilio, Infineon

A 2.1W 60% -Peak-Efficiency Isolated DC-DC Converter with
Complementary Edge-Aligned and Adaptive Over-Compensation

Techniques Meeting the CISPR-32 Class-B EMI Standard 589
Dongfang Pan', Aoyang Li', Weiwei Xu?, Xiangfeng WU, Liu Zhang? Weiwei Huang? Lin Cheng'?
'University of Science and Technology of China, China; ?Hefei CLT Microelectronics, China

A 0.67TW/mm2 Power Density and 96.1% Peak Efficiency Dual-Path Buck
Converter with Ground Noise Cancellation and Overshoot Suppression
Feedback Technique 593
Xiao-Quan WU', Chih-Cherng Liao', Jie-Lin WU', Yu-Tse Shih', Wei-Cheng Huang',

Ke-Horng Chen', Kuo-Lin Zheng'?, Ying-Hsi Lin? Shian-Ru Lin3 Tsung-Yen Tsai®

'National Yang Ming Chiao Tung University, Taiwan; ?Chip-GaN Power Semiconductor
Corporation, Taiwan; >Realtek Semiconductor Corp., Taiwan

An Inductively Assisted 3:1 Switched-Capacitor Ladder Converter with 93.7%
Peak Efficiency across 0.6-1.2V Output Using a 73.9mQ DCR Inductor ......... 597

Sandeep Reddy Kukunuru, Farzan Rezaei, Loai G. Salem
University of California, Santa Barbara, United States

A 94.2% Peak Efficiency Full Duty Range Flying-Capacitor Sharing Dynamic
Four-Path Hybrid Converter with Reduced Body Diode Loss Technique ...... 601
Yi-Ching Chiu', Chieh-Sheng Hung', Rong-Bin Guo', Ke-Horng Chen', Kuo-Lin Zheng'?,

Ying-Hsi Lin%, Shian-Ru Lin3 Tsung-Yen Tsai®

'National Yang Ming Chiao Tung University, Taiwan; 2Chip-GaN Power Semiconductor
Corporation, Taiwan; *Realtek Semiconductor Corp., Taiwan



Digital Circuit Design Techniques
Date:  Thursday, September 12, 2024
Room: Room 4+5
Chair(s): Pascal Vivet, CEA
Sylvain CLERC, STMicroelectronics

Bi-voltage Scaling via Cryo-CMOS Standard-Cell Library and

Fully-Automated Design for 34% Power Reduction and 1.5x DVFS

Efficiency Improvement at 4K 605
Haoran Lyu, Zhengke Yang, Bingzheng Qiu, Humiao Li, Zhen Kong, Haofeng Yu, Xuye Wang,
Yiging Lan, Yingjie Zhu, Shenghua Zhou, Feichi Zhou, Kai Chen, Jiamin Li, Yida Li, Longyang Lin
Southern University of Science and Technology, China

A1.22fJ/Cycle 17T Pseudo-Static True Single-Phase Clock Flip-Flop in

14nm FinFET CMOS 609
Dongkwon Lee, Sunghoon Kim, Minyoung Kang, Seoyoon Jang, Sungjin Park, Jaeha Kim,
Dongsuk Jeon

Seoul National University, Korea

A Complementary Positive Feedback-Assisted Current Mirror-Based

Level Shifter for Efficient Wide Voltage Range Operation 613
Shin Han, Yoonmyung Lee
Sungkyunkwan University, Korea

Activity and Variability Resilient In-Situ Timing Monitoring for Complex

Ultra-Low Voltage Digital ICs 617
Clara Nieto Taladriz Moreno, Wim Dehaene
Katholieke Universiteit Leuven, Belgium




Wireline Clock Generation & Recovery
Date:  Thursday, September 12, 2024
Room: Room 6
Chair(s): Harijot Singh Bindra, University of Twente
Euhan Chong, Ciena

A 112Gb/S PAM4 Retimer Transceiver with Jitter-Filtering Clocking Scheme
and BER Optimization Scoring 252fsgus Clock Jitter and 1072 BER ....cccecsssceeeee 621
Hua Xu'?, Xuqgiang Zhend', Zedong Wang'?, Yu He'?, Fang-Xu Lv3, Ming-Che Lai®, Zunsong Yand',
Xuan Guo', Zhi Jin', Xinyu Liu'

'Institute of Microelectronics of the Chinese Academy of Sciences, China; 2University of Chinese
Academy of Sciences, Beijing, China; *National University of Defense Technology, China

An 8 GHz 9 Bit Phase-Rotating ILCM with DTC Range Reduction for

High-Speed Serial Links 625
Jia Park, Jihee Kim, Sanghee Lee, Kahyun Kim, Ha-Jung Park, Woo-Seok Choi
Seoul National University, Korea

A Multi-phase Injection-Locked 8-Phase 17 GHz Clock Generator with 6b

Phase Rotation for Multi-phase Wireline Receivers 629
Bob Zhou, Borivoje Nikoli¢
University of California, Berkeley, United States

A 36-60 GB/S 253 Fs,ns Continuous-Rate Reference-Less CDR with
Baud-Rate Unlimited-Range Frequency Acquisition Technique

in 28-nm CMOS 633
Zhenghao Li, Pingyi Cai, Xiongshi Luo, Liping Zhong, Taiyang Fan, Quan Pan
Southern University of Science and Technology, China




Novelties in Noise-shaping ADCs
Date:  Thursday, September 12, 2024
Room: Room12
Chair(s): Mattias Palm, Ericsson
Venkatesh Srinivasan, T/

A 6GHz Continuous-Time Bandpass AX ADC with Background Filter

Calibration and -100dBc IM3 for a Mixer-Less DAB Band Ill Receiver ......... 637
S. Bajoria’, R. Rutten’, M. Bolatkale', Y. Gao', H. Brekelmans', B. Burdiek?, H. van der Ploed’,

L.J. Breems'

INXP Semiconductors N.V.,, Netherlands; 2NXP Semiconductors Germany GmbH, Germany

A 7.3mW 200MHz-BW 4-Element Passive-Beamforming Continuous-Time

AX ADC with >30dB Spatial Interferer Suppression 641
Remco Schalk'?, Patrick van Mourik?, Qilong Liu?, Shagun Bajoria?, Wei Kong? Georgi RaduloV',
Lucien Breems?

'Eindhoven University of Technology, Netherlands; 2NXP Semiconductors N.V., Netherlands

A 5.3-yW 80.8-DB SNDR LNA-Embedded EF-CIFF Third-Order
Noise-Shaping SAR ADC for Closed-Loop Neural Recording 645

Yegeun Kim', Changhun Seok!, Kyeongwon Jeong? Haidam Choi', Heewon Choee€',
Sohmyung Ha3, Minkyu Je'

'Korea Advanced Institute of Science and Technology, Korea; ?2ETH Zlrich, Switzerland;
3New York University Abu Dhabi, UA.E.

An Area-Efficient Dual-Mode SAR ADC with 3-Level Analog Prediction to

Compensate for Input Range Loss of Mismatch Error Shaping .....cc.cceccecsccese 649
Kiho Seong'?, Jee-Taeck Seo’, Jeonghun Lee', Sukho Lee? Tony Tae-Hyoung Kim?3,

Kwang-Hyun Baek'

'Chung-Ang University, Koreq; 2Electronics and Telecommunications Research Institute, Koreaq;
*Nanyang Technological University, Singapore



Advanced Memory Devices
Date:  Thursday, September 12, 2024
Room: Auditorium A
Chair(s): Qing-Tai Zhao, FZ Juelich
Chris Liu, Siliconware Precision Industries Co., Ltd

How Significant Is Set Programming Strategy in Enhancing
RRAM Technology? 653

Thomas Bauvent!, Gaél Pillonnet!, Gabriel Molas'?
'Université Grenoble Alpes, CEA-Leti, France; 2Weebitnano Ltd, France

A Reliable 2 Bit MLC FeFET with High Uniformity and 10° Endurance by

Gate Stack and Write Pulse Co-optimization 657
Yuejia Zhou, Weiqgin Huang, Runteng Zhu, Ru Huang, Kechao Tang
Peking University, China

Understanding the Time Dependent Write and Read Performance of
IGZO-Channel FeFETs 661

Zhuo Chen'?, Nicolo Ronchi', Kaustuv Banerjee!, Roman Izmailov', Amey M. Walke',

Mihaela I. Popovici', Harold Dekkers', Alexandru Pavel', Geert Van Den Bosch',

Maarten Rosmeulen’, Valeri Afanas’ev'?, Jan Van Houdt'?

lInteruniversity Micro Electronics Center IMEC, Belgium; 2Katholieke Universiteit Leuven, Belgium

A Novel DTCO-Driven 1TIR Bitcell for Sub-10ns STT-MRAM LLC Macros

at N12 Node 665
F. Garcia-Redondo, L. Verschueren? S. Rao? P. Pandey? D. Abdi? P. Weckx? S. Couet?,

M. Garcia-Bardon?, G. Hellings?

'Interuniversity Micro Electronics Center IMEC, United Kingdom; ?Interuniversity Micro Electronics
Center IMEC, Belgium

A 14nm SRAM Using NMOS Header Assist Cell for Improved Write Ability

and Reduced Cell Retention Leakage 669
Jungmyung Kang'?, Keonhee Cho? Sekoen Kim!, Giseok Kim', Hyunjun Kim?, Dongwook Seo?,
Sangyeop Baeck? Seiseung Yoon?, Seong-Ook Jung’

"Yonsei University, Korea; 2Samsung Electronics Co. Ltd, Korea




Automotive & Resilient Circuits

Date:  Thursday, September 12, 2024

Room: Auditorium B

Chair(s): Marisa Lopez Vallejo, Universidad Politécnica de Madrid
Kathryn Wilcox, AMD

A 0.81 mJ/Frame, Real-Time LIiDAR Odometry and Mapping Processor
with Memory-Efficient kNN and Reconfigurable Architecture ... 673

Seungbin Kim, Jeongmin Shin, Sangho Lee, Jueun Jung, Kyuho Jason Lee
Ulsan National Institute of Science and Technology, Korea

Robust and Compact Quaternary Symbol Coding 3Cells/2Bits1I6MB

Embedded PCM Solution in 28nm FD-SOI CMOS with Automotive Grade .... 677
M. Carissimi', A. Tomasoni', A. Ventre', R. Grasso', M. Perroni', D. Manfré', C. Torti', A. Molgora',

A. Maurelli', A. Gandolfo!, A. Cathelin?, A. Bonfanti3, F. Disegni’

ISTMicroelectronics, Italy: 2STMicroelectronics, France; 3Politecnico di Milano, Italy

Double-Sided Multimodal Attack Sensing and Partial Re-keyingin
Shared Group Key System 681

Ryuki Ikemoto', Soichiro Fujii', Kotaro Naruse', Jun Shiomi', Yoshihiro Midoh', Yuki Yamashita?,
Misato Taguchi? Takuji Miki?, Makoto Nagata?, Yuichi Komano?®, Mitsugu Iwamoto*,

Kazuo Sakiyama*, Noriyuki Miura'

'Osaka University, Japan; 2Kobe University, Japan; 3Chiba Institute of Technology, Japan;
“University of Electro-Communications, Japan

A GRANDAB Decoder with 8.48 Gbps Worst-Case Throughput
in 65nm CMOS 685

Ludovic D. Blanc, Victor Herrmann, Yuqing Ren, Christoph Muller, Andreas T. Kristensen,
Alexandre Levisse, Yifei Shen, Andreas Burg
Ecole Polytechnique Fédérale de Lausanne, Switzerland




Low-jitter Fractional-N PLLs & Timing Generation
Date:  Thursday, September 12, 2024
Room: Room 1+2
Chair(s): Luca Bertulessi, Politecnico di Milano
Staffan Ek, Ericsson AB, Sweden

A 48-58GHz Frac-N DPLL Achieving 137fs Integrated Jitter and Fast

Locking Time below 1us 689
Luigi Grimaldi', Agata lesurum?, Giovanni Boi', Fabio Versolatto', Giovanni Steffan’,

Fabio Padovan', Heorhii KoltsoV', Andrea Bevilacqua? Dmytro Cherniak’

'Infineon Technologies Austria AG, Austria; 2University of Padova, Italy

A Compact 21-25 GHz Charge-Domain Fractional-N ADPLL with 168 Fs

Total RMS Jitter 693
Weichen Tao', Yongheng Liu', Yuhao Yang', R. Bogdan Staszewski?, Fujiang Lin', Yizhe HU'
TUniversity College Dublin, Ireland; ?University of Science and Technology of China, China

A 6.8GHZz -269.9 FOM;iiter-n-area Fractional-N Pulse Shaper Based PLL

with Range Extension DTC 697
Haoyuan Gao, Yan Liu, Peifang Wu, Jiao Liu, Yiyun Mao, Xinyi Lin, Na Yan
Fudan University, China

A 100-Hz, 2nW RC Oscillator Using Resistance Amplifier 701
Arpan Jain', Ashfakh Huluvallay', Enab A. Hamed? Abhishek Pullela’, Naveen Dasari?, Inhee Lee?,
Zia Abbas'

International Institute of Information Technology Hyderabad, India;

2University of Pittsburgh, United States




D-band & Beyond Front End Circuits

Date:  Thursday, September 12, 2024
Room: Room 4+5
Chair(s): Hua Wang, ETH Zurich

Yang Zhang, Imec

A D-band LNA Exploiting Ultra-Wideband Sixth-Order Matching
Networks in SiGe BiCMOS 705

Guglielmo De Filippi, Lorenzo Piotto, Andrea Mazzanti
University of Pavia, Italy

D-band Stacked Common-Base Power Amplifier with 19.2 dBm oPi4s
in 55 nm SiGe BiCMOS 709

Andrea Bilato, Mahmoud M. Pirbazari, Andrea Mazzanti
University of Pavia, Italy

A 6.3 dBm 258-314 GHz Power Amplifier Using a Broadband 8-Way

SQWL Power Combiner in 130-nm SiGe BiCMOS Technology T3
Shouging Fu', Shuyang Li', Xingcun Li?3, Wenhua Chen'

"Tsinghua University, China; 2°Sanechips Co., Ltd., China; *State Key Laboratory of Mobile Network
and Mobile Multimedia Technology, China




Emerging Computing Systems
Date:  Thursday, September 12, 2024
Room: Room 6
Chair(s): Manuel Le Gallo, IBM
Sugako Otani, Renesas

A Relaxation Oscillator-Based Probabilistic Combinatorial Optimization

Engine for Soft Decoding of LDPC Codes n7
Evangelos Dikopoulos, Luke Wormald, Ying-Tuan Hsu, Wei Tang, Po-Shao Chen,

Zhengya Zhang, Michael P. Flynn

University of Michigan, United States

Data Movement-Aware, Ping-Pong Ising Machine Supporting Full

Connectivity and Variable Bitwidths 721
Chieh-Pu Lo, Sirish Oruganti, Yipeng Wang, Mengtian Yang, Shanshan Xie, Jaydeep P. Kulkarni
The University of Texas at Austin, United States

Highly Controllable Probabilistic Bits Leveraging Instability of SiO,-Based
Threshold Switching Devices for Probabilistic Computing 725
Hyeonsik Choi, Hyun Wook Kim, Eunryeong Hong, Nayeon Kim, Seonuk Jeon, Yunsur Kim,
Hyoungjin Park, Jiae Jeong, Jiyong Woo

Kyungpook National University, Korea

Implementation of FitzHugh-Nagumo Neurons Using Nanoscale

VO, Devices 729
Olivier Maher!, Folkert Horst!, Filip Sabo? Fanchang Du?, Valeria Bragaglia', Siegfried Kargd',
Maryline Sousa', Aida Todri-Sanial? Bert Jan Offrein'

'IBM Research Europe-ZUrich, Switzerland; 2Eindhoven University of Technology, Netherlands




Compact Modeling
Date:  Thursday, September 12, 2024
Room: Room 12
Chair(s): Benjamin IAiguez, University Rovira i Virgili
Mike Schwarz, Technische Hochschule Mittelhessen

Characterizations and Framework Modeling of Bulk MOSFET Threshold
Voltage Based on a Physical Charge-Based Model DOWN t0 4K ......cccceccscececees T33
Hao Su', Yunfeng Xie', Yuhuan Lin', Haihan WuU', Wenxin Li', Zhizhao Ma, Yiyuan Cai', Xu Si,
Shenghua Zhou'?, Guangchong Hu?, Yu He'?, Feichi Zhou!, Xiaoguang Liu', Longyang Lin',

Yida Li', Hongyu YU', Kai Chen'

'Southern University of Science and Technology, China; 2International Quantum Academy, China

Cryogenic L-UTSOI Model for 22nm pMOS FD-SOI, including

Stress Effects 737
Miltiadis Alepidis!, Sylvie Jarjayes', Thomas Bédécarrats', Sébastien Martinie', Mikaél Cassé',
Christian Witt?, Olivier Rozeau'

'Université Grenoble Alpes, CEA-Leti, France; 2GlobalFoundries Dresden, Germany

Small-Signal Characterization and Modelling of a Back Bias

Reconfigurable Field Effect Transistor 741
Bruno Neckel Wesling'?, Marina Deng? Talha Chohan?, Violetta Sessi®, Steffen Lehmann3,
Maximilian Drescher?, Chhandak Mukherjee? Stefan Slesazeck’, Thomas Mikolajick™,

Cristell Maneux?, Jens Trommer'

'Namlab gGmbH, Germany: 2IMS, CNRS, University of Bordeaux, Bordeaux INP, France;
3GlobalFoundries Fab1 LCC & Co. KG, Germany; “Technische Universitdt Dresden, Germany

Simplified EPFL HEMT Model 745
Farzan Jazaeri', Majid Shalchian? Ashkhen Yesayan', Amin Rassekh? Anurag Mangla',

Bertrand Parvais*®, Jean-Michel Sallese'

'Ecole Polytechnique Fédérale de Lausanne, Switzerland; 2Amirkabir University of Technology,
Iran; 3InCize, Belgium:; “Interuniversity Micro Electronics Center IMEC, Belgium;

SVrije Universiteit Brussels, Belgium

Compact Model of Conductive-Metal-Oxide/HfO, Analog Filamentary
ReRAM Devices 749

Matteo Galetta'?, Donato Francesco Falcone!, Stephan Menzel®, Antonio La Porta’,

Tommaso Stecconi', Wooseok Choi', Bert Jan Offrein’, Valeria Bragaglia’

'IBM Research Europe-Zlrich, Switzerland; ?Politecnico di Torino, Italy; >Peter Grlinberg Institute,
Forschungszentrum Julich GmbH, Germany






