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WELCOME TO ISQED’24

It is with great enthusiasm that we, on behalf of the ISQED conference and technical committees, extend a warm welcome to
all attendees of the 25th anniversary of the International Symposium on Quality Electronic Design (ISQED'24). This year, we
commemorate a quarter-century of innovation, leadership, and continuous dialogue on the crucial role of Quality Electronic
Design (QED) in navigating the complexities of modern semiconductor technologies.

Embracing the spirit of inclusivity and accessibility, ISQED'24 continues to adopt a hybrid format, combining the best of in-
person engagement with the flexibility of virtual participation. This approach allows us to convene at the esteemed Seven
Hills Conference Center at San Francisco State University, located at 800 Font Blvd, San Francisco, CA 94132, while extending
our reach to a global audience.

Over the past 25 years, ISQED has emerged as a vanguard in advocating for QED principles, contributing significantly to the
advancement of semiconductor technology design. As we celebrate this landmark anniversary, ISQED'24 is dedicated to
furthering this legacy, offering an expansive program featuring keynotes, panels, tutorials, and more than 100 peer-reviewed
papers that echo our commitment to excellence in electronic design.

This year’s symposium is supported by the technical sponsorship of esteemed IEEE societies—namely, the Electron Devices
Society, and the Circuits and Systems Society—as well as the collaboration with ACM/SigDA. Reflecting our ongoing commit-
ment to scholarly excellence, all conference proceedings and papers will be made available in the IEEE Xplore digital library
and indexed by Scopus.

ISQED'24 is tailored to address the pivotal trends that are shaping the future of our industry, including Al/ML, Autonomous
Vehicles, Security, loT, and Quantum Computing. Our curated program encompasses two keynote speeches, embedded tuto-
rials, a panel discussion, and a multitude of peer-reviewed technical papers, spotlighting emerging innovations in electronic
circuit and system design, automation, testing, verification, and beyond.

The enthusiasm and quality of submissions for this year’s conference have been exceptional, leading to a two and a half-day tech-
nical program that features four parallel sessions. Over 100 peer-reviewed papers will be presented, highlighting cutting-edge
developments across various domains, including sensors, security, semiconductor technologies, and cyber-physical systems.
Adhering to our hybrid format, all technical presentations, plenary sessions, panel discussions, and tutorials will be accessible
both in-person and virtually, ensuring a comprehensive and inclusive experience for all participants from April 3-5, Pacific
Daylight Time (PDT).

We are profoundly grateful to our corporate sponsors, Innovotek and Silicon Valley Polytechnic Institute, for their generous
support, which has been crucial in bringing the vision of ISQED'24 to life. Their contribution not only facilitates this year's
conference but also nurtures the future of quality electronic design.

Welcome to ISQED’24—where tradition meets innovation at the crossroads of a shared vision for a future defined by excel-
lence in electronic design.

General Chair Technical Program Chair Technical Program Co- Chair
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ISQED’24 Best Papers

W

A.2
Toward Early Stage Dynamic Power Estimation:
Exploring Alternative Machine Learning Methods and Simulation Schemes
Philipp Fengler™, Sani Nassif™, Ulf Schlichtman”
“Chair of Electronic Design Automation; fInstitute for Advanced Study,
*Technical University of Munich, Germany

(%

A.
Reprogrammable Time-Domain RRAM Based Vector Matrix
Multiplier for In-Memory Computing
Bipul Boro, Rushik Parmar, Ashvinikumar Dongre, Gaurav Trivedi
Indian Institute of Technology Guwahati, Assam, India

(0]

5B.1
AutoAnnotate: Reinforcement Learning based
Code Annotation for High Level Synthesis
Hafsah Shahzad’,Ahmed Sanaullah?, Sanjay Arora’,
Uli Drepper?, Martin Herbordt"
*ECE Dept., Boston University ‘Red Hat, Inc.

6B.1
EASI-CiM: Event-driven Asynchronous
Stream-based Image Classifier with Compute-in-Memory Kernels
Rahul Sreekumar’, Minseong Park’, Mohammad Nazmus Sakib',
Bhupendra Singh Reniwal?, Kyusang Lee1, Mircea R Stan’
'University of Virginia, 2Indian Institute of Technology Jodhpur

Authors of best papers are acknowledged during the morning plenary session on Wednesday April 3.
ISQED’24 best papers are sponsored by Silicon Valley Polytechnic Institute.



ISQED’24 Organizing Committee
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TECHNICAL PROGRAM COMMITTEES

Cognitive Computing Hardware (CCH)
Caiwen Ding, University of Connecticut (Chair)
Zhen Zhou, Intel Corp (Co-Chair)

Committee Members:

Divya Akella Kamakshi - NVIDIA
Hongyu An - Michigan Technological University
Kang Jun Bai - Air Force Research Laboratory
Weidong Cao - The George Washington University
Gourav Datta - Amazon
Deliang Fan - Johns Hopkins University
Haowen Fang - Synopsys
Doo Seok Jeong - Hanyang University
Hao Jiang - San Francisco State University
Mehdi Kamal - University of Southern California
Xiaolong Ma - Clemson University
Gopal Raut - CDAC Bangalore
Ao Ren - Chongqing University
Ishan Thakkar - University of Kentucky
Dongkuan Xu - North Carolina State University
Cindy Yang Yi - Virginia Tech
Miao Yin - University of Texas at Arlington
Geng Yuan - University of Georgia

Design Test and Verification (DTV)
Deepashree Sengupta, Synopsys Inc. (Chair)
Chidhambaranathan Rajamanikkam, Synopsys (Co-Chair)

Committee Members:

George Alexiou - Univ. Of PATRAS
Serge Demidenko - Sunway University
Deliang Fan - Arizona State University

Patrick Girard - LIRMM / CNRS
Chrysovalantis Kavousianos - Department of Computer Science and Engineering, University of loannina
Dimitris Nikolos - University of Patras
Ernesto Sanchez - Politecnico di Torino
Yiorgos Tsiatouhas - University of loannina
Miroslav Velev - Aries Design Automation
Arnaud Virazel - LIRMM



TECHNICAL PROGRAM COMMITTEES

(continued)

Electronic Design Automation Tools and Methodologies (EDA)

Srinivas Katkoori, University of South Florida (Chair)
Srini Krishnamoorthy, Intel Corp. (Co-Chair)

Committee Members:
Abishai Daniel - Micron
Dhruva Ghai - ORIENTAL UNIVERSITY INDORE
Zhong Guan - UC Santa Barbara
Xinfei Guo - Shanghai Jiao Tong University
Sandeep Hari - Uhnder Inc
Shih-Hsu Huang - Chung Yuan Christian University
Sheikh Ariful Islam - University of Texas Rio Grande Valley
Anand lyer - Microsoft
Yu-Min Lee - National Yang Ming Chiao Tung University
Zhixing Li - Synopsys
Rung-Bin Lin - Yuan Ze University
Bin Lin - Cadence Design Systems
Rajeev Murgai - Synopsys India Pvt. Ltd.
Murthy Palla - Synopsys Inc.
Chidhambaranathan Rajamanikkam - Utah State University
Andre Reis - UFRGS
Emre Salman - Stony Brook University
loannis Savidis - Drexel University
Jia Wang - lllinois Institute of Technology
Hua Xiang - IBM Research
Kexin Yang - Google
Richard Yarnell - University of Central Florida
Huan Yu - Apple
Rui Zhang - Cadence Design Systems
Lining Zhang - Peking University

System-level Design and Methodologies (SDM)

Bo Yuan, Rutgers University (Chair)
Jeff Zhang, Arizona State University (Co-Chair)

Committee Members:
Mohamad Hammam Alsafrjalani - University of Miami
Sourav Das - Intel Corporation
Fabiano Hessel - PUCRS
Hana Kubatova - Czech Technical University in Prague
Abdulrahman Mahmoud - Harvard University
Carlos Moratelli - UFSC
Sergiu Mosanu - University of Virginia
Antonio Nunez - University of Las Palmas GC
Jan Schmidt - Czech Technical University in Prague
Jihee Seo - Synopsys
Vaibhav Verma - Qualcomm
Sai Qian Zhang - New York University



TECHNICAL PROGRAM COMMITTEES

(continued)

Circuit Design, 3D Integration and Advanced Packaging (ICAP)
Abhronil Sengupta, The Pennsylvania State University (Chair)
Rouwaida Kanj, Synopsys/American University of Beirut(on Leave) (Co-Chair)
Harsh Patel, Rivos Inc. (Co-Chair)

Committee Members:
Ali Afzali-Kusha - University of Tehran
Amit Agarwal - Intel Corporation
Iraklis Anagnostopoulos - Southern lllinois University Carbondale
Kirti Bhanushali - Cadence Design Systems
Karan Bhatia - Texas Instruments, Inc.
Paulo Butzen - Universidade Federal do Rio Grande Sul
Yuanqing Cheng - Beihang University
Tobias Gemmeke - RWTH Aachen University
Na Gong - University of South Alabama
Ankur Guha Roy - Broadcom Inc.
Steven Hsu - Intel Corp.

Manjunath Kareppagoudr - Advanced Micro Devices inc
Dae Hyun Kim - Washington State University
Rakesh Kumar - Ampere Computing
Jin-Fu Li - National Central University
Rakeshkumar Mahto - California State University, Fullerton
Maruthi Mukkannaiah - iota Biosciences
Vojin Oklobdzija - University of California Davis
Praveen Prabha - Marvell Semiconductor
Suyash Ranjan - Qualcomm
Joseph Riad - Micron Technology
Thilo Sauter - Danube University Krems
loannis Savidis - Drexel University
Ali Shahi - GlobalFoundries
Hechen Wang - Intel Labs
Yanchao Wang - Broadcom
zhichao Zhang - Intel
Zhen Zhou - Intel Corp
Amir Zjajo - Innatera Nanosystems

Special Sessions (SS)
Mimi Xie, The University of Texas at San Antonio (Chair)
Hossein Sayadi, California State University, Long Beach (Co-Chair)

WIP - Work in Progress
Hossein Sayadi, California State University, Long Beach (Chair)
Deliang Fan, Johns Hopkins University (Co-Chair)
Cindy Yang Yi, Virginia Tech (Co-Chair)




TECHNICAL PROGRAM COMMITTEES

(continued)

Hardware and System Security (HSS)
Hassan Salmani, Howard University (Chair)
Ujjwal Guin, Auburn University (Co-Chair)

Committee Members:
Kanad Basu - University of Texas at Dallas
Alvaro Cintas Canto - Marymount University
Avani Dave - Intel Corp. Inc
Caiwen Ding - University of Connecticut
Jaya Dofe - California State University
Yinghua Hu - Synopsys
Chenglu Jin - CWI Amsterdam
Jan Moritz Joseph - RWTH Aachen University
Kyle Juretus - Villanova University
Everton Matos - Technology Innovation Institute
Mehran Mozaffari Kermani - University of South Florida
Debdeep Mukhopadhyay - Department of Computer Science and Engineering, Indian Institute of Technology Kharagpur
Seetharam Narasimhan - Nvidia Corp
Hammond Pearce - University of New South Wales
Md Tauhidur Rahman - Florida International University
Biswajit Ray - Colorado State University
Francesco Regazzoni - University of Amsterdam and ALaRI - USI
Amin Rezaei - California State University, Long Beach
Soheil Salehi - Department of Electrical and Computer Engineering, University of Arizona
fareena saqib - University of North Carolina at Charlotte
Zhijie Shi - University of Connecticut
Dominik Sisejkovic - Corporate Research, Robert Bosch GmbH, Germany
Benjamin Tan - University of Calgary
Sara Tehranipoor - West Virginia University
Jiafeng Xie - Villanova University
Lian Zeng - Infineon Techologies
Jiliang Zhang - Hunan University

Emerging Device and Process Technologies and Applications (EDPT)
Rasit Onur Topaloglu, topallabs & Marist College (Chair)
Lan Wei, University of Waterloo (Co-Chair)

Committee Members:

Shaahin Angizi - New Jersey Institute of Technology
Ahmedullah Aziz - University of Tennessee, Knoxville
Arijit Banerjee - Advanced Micro Devices
Sumeet Gupta - Purdue University
Vita Pi-Ho Hu - National Taiwan University
Huamin Li - University at Buffalo
Chun-Yu Lin - National Yang Ming Chiao Tung University
Ankita Mohapatra - Associate Professor
Mehran Mozaffari Kermani - University of South Florida
Chenyun Pan - University of Texas at Arlington
Kun Qian - GLOBALFOUNDRIES
Ujwal Radhakrishna - Texas Instruments Inc.
Arman Roohi - University of Nebraska - Lincoln
Sonal Shreya - Aarhus University
Yanan Sun - Department of Micro-Nano Electronics, Shanghai Jiao Tong University
Jinhui Wang - University of South Alabama
Mustafa Berke Yelten - Istanbul Technical University



GENERAL INFORMATION

GENERAL INFORMATION
ISQED'24
April 3-5,2024
Seven Hills Conference Center
San Francisco State University

AWARDS & RECOGNITIONS

Wednesday April 3, 8:40 AM - 9:00 AM
Track A - Nob Hill Room

Best Paper Awards
Recipients of the ISQED'24 Best Paper Awards will be recog-

nized in this segment of the program. The best papers are
shown in Page 2 of this document.

Keynotes
Keynote 1P.1

Wednesday, April 3, 9:00 AM - 9:35 AM

Cross-Layer Optimization of Energy
Harvesting and Storage

Naehyuck Chang
Executive Vice President, Samsung SDI America

Keynote 1P.2
Wednesday, April 3, 11:45 AM - 12:20 PM

Why we did not have flying cars
for 100 years

Jim Dukhovny
CEO, Alef Aeronautics

Panel Discussion

Wednesday, April 3, 3:15 PM - 4:45 PM
Track A - Nob Hill Room

Al Hardware: Opportunities and Challenges

In the contemporary fabric of our civilization, artificial intelligence (Al) has
emerged as a pivotal force, permeating various facets of our daily lives. Its
significance lies in its ability to augment human capabilities, streamline
processes, and catalyze breakthroughs in fields ranging from healthcare to
finance. As Al applications become increasingly sophisticated, the impor-
tance of dedicated hardware tailored to meet the unique computational de-
mands of these intelligent systems has come to the forefront. The growing
complexity of Al algorithms, particularly in the realm of deep learning, ne-
cessitates specialized hardware architectures. Such dedicated Al hardware
serves as the backbone for processing vast amounts of data and executing
intricate calculations with remarkable speed and efficiency. This optimized
hardware not only accelerates the training and inference processes but also
contributes to the scalability and practicality of Al applications. As Al con-
tinues to evolve, researchers are uncovering novel algorithms and models
that push the boundaries of what is achievable. In this dynamic landscape,
the hardware supporting Al must adapt and innovate to fully realize the
potential of emerging technologies. The symbiotic relationship between Al
advancements and specialized hardware underscores the critical role that
hardware research plays in shaping the trajectory of artificial intelligence,
ensuring its seamless integration into the fabric of our technologically driv-
en civilization. Embark on a riveting exploration of Al hardware with our
expert panel. Explore the expansive potential of advanced processors and
innovative accelerators, dissecting the intricate landscape that defines arti-
ficial intelligence hardware. Seasoned experts guide the audience through
the dual lens of opportunities and challenges, addressing key facets such
as scalability, energy efficiency, and the symbiotic interplay with software.
This panel promises a compelling journey into the forefront of Al hardware,
where challenges are viewed as gateways to innovation, shaping the fu-
ture of computational prowess. Join us for a captivating exploration of the
evolving landscape at the intersection of hardware technology and artificial
intelligence.

Panelists:
Arnab Raha - Intel
Garrett S. Rose - University of Tennessee Knoxville
Akhilesh Jaiswal - University of Wisconsin Madison
Syed Shakib Sarwar - Meta Inc.
Cindy Yi - Virginia Tech

Modedrator & Chair:
Ahmedullah Aziz - University of Tennessee Knoxville



GENERAL INFORMATION

Embedded Tutorials

Chair & Moderators:
Zhen Zhou - Intel (Chair)
Hechen Wang - Intel (Co-Chair)

Track A - Nob Hill Room

Tutorial 1
Wednesday, April 3, 12:25 PM -1:25 PM

Advanced Packaging for Heterogenous Integration

Tolga Acikalin
Intel Labs

Tutorial 2
Thursday April 4, 1:05 PM -2:05 PM

Securing Ubiquitous Devices with Lightweight
Circuit Primitives

Prof. Kaiyuan Yang
Rice University

TECHNICAL SESSIONS
There are a total of 20 paper sessions held on Wednesday
to Friday. Technical sessions are held in the format of three
parallel tracks A, B, C located respectively in Nob Hill Room,
Russian Hill Room, and Mt. Davidson room.

ON-SITE REGISTRATION
Tentative time schedule of on-site registration is as
follows:

Wednesday, April 3, 8:00 AM - 2:00 PM
Thursday, April 4, 8:00 AM -12:00 PM

Registration desk location will be at the conference center
lobby.

Seven Hills Conference Center

ISQED’24 conference will be held in Seven Hills Conference
Center, located in San Francisco State University, 800 Font
Blvd, San Francisco, CA 94132.

If you are using navigator the best address to use is: 796
state drive, San Francisco, CA 94132. (Note: make sure

to use Google Maps app) At the end of State Drive is the
Public Parking Lot (“Lot 20"). Parking is $6.25 for less than
2 hours, and $10 for 2+ hours. Pay stations on each floor
accept $1, $5 and $10 bills as well as credit/debit cards.
Be advised, pay stations do not provide change. Please
have exact amount. From the garage, Seven Hills’ entrance
can be accessed from State Drive by walking Southwest
towards the A.S. Children’s Center and taking the staircase
beside it up one flight. Wheelchair access: go past the A.S.
Children’s Center and take a left onto the path. Follow to
the entrance to the Seven Hills Conference Center.
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Wednesday, April 3, 2024

Please note all shown times are Pacific Daylight Time (PDT)

Plenary Session 1: (Track A- Nob Hill Room)

8:40am—9:00am Introduction, Committee Recognitions, Best Paper Awards

Keynote:
9-00am-9:35am Cross-Layer Optimization of Energy Harvesting and Storage

Naehyuck Chang, Executive Vice President, Samsung SDI America

9:35am-10:10am

10:10am-1 Break

Session 1A (Nob Hill Room)

10:20am-11:40am Novel Integrated Circuits and

Systems

ISQED Lunch Keynote
11:40am-12:25pm

Session 1B (Russian Hill
Room)

Rapid Circuit Simulation,
Verification and Test

Why we did not have flying cars for 100 years
Jim Dukhovny, CEO, Alef Aeronautics

Session 1C (Mt. Davidson
Room)

Hardware Security Primitives

Embedded Tutorial 1 (Track A)

WEDNESDAY APRIL 3

12:25pm-13:25am Advanced Packaging for Heterogenous Integration
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Presenter: Tolga Acikalin, Intel Labs

13:25pm-13:30pm
Session 2A (Nob Hill Room)

Upstream Synthesis and
Machine Learning

13:30pm-15:10pm

:15pm-16:45pm

Break

Session 2B (Russian Hill
Room)
Hardware Trojan Attacks and
Detection

Break

Panel Discussion - (Track A - Nob Hill Room)

Al Hardware: Opportunities and Challenges

Session 2C (Mt. Davidson
Room)

DNN Acceleration
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Thursday, April 4, 2024

Please note all shown times are Pacific Daylight Time (PDT)

Plenary Session 2: (Track A - Nob Hill Room)

8:45am—9:00am Welcome
Keynote:
9-00am—9:35am Reflections on Microelectronic and Microelectromechanical Technologies and the Challenges of
w ; ; Implementing Emerging Technologies
(O Clare D. Thiem, Air Force Research Laboratory/RITB
m H 9:35am-9:40am Break
- c Session PW1 (Nob Hill Room, Session PW2 (Russian Hill Session PW3 (Mt. Davidson
L) o m-10:35am Track A) Room, Track B) Room, Track C)
<< “ Poster & WIP Session 1 Poster & WIP Session 2 Poster & WIP Session 3
_m M 10:35am-10:45am Break
w0 Session 3A (Nob Hill Room) Session 3B (Russian Hill Session 3C (Mt. Davidson
M =3 i i i . Room) Room)
< ) Simulation and Estimation
_ulu 10:45am-12:25pm Automation Novel Computing Algorithms, Architectures, and
G) Circuits for Efficient AI/ML
0 Computing
o 12:25pm-13:05 Lunch Break
Q. Embedded Tutorial 2 (Track A - Nob Hill Room)
13:05pm-14:05pm Securing Ubiquitous Devices with Lightweight Circuit Primitives
Presenter: Kaiyuan Yang, Rice University
14:05pm-14:10pm Break
Session 4A (Nob Hill Room) Session 4B (Russian Hill Session 4C (Mt. Davidson
Room) Room)

. - Advances in Physical Design
14:10pm-15:50
P P Automation Side channel Signals in Next Generation loT

Uavdumwara Qannvitu
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FRIDAY APRIL 5

Friday, April 5, 2024

Please note all shown times are Pacific Daylight Time (PDT)
Session 5A (Nob Hill Room)

9:00am-10:40am Emerging Computing
Paradigms

10:40am-10:45am

Session 6A (Nob Hill Room)

10:45am-12:05pm FAQ: FPGAs, Accelerators,
Quantum

Session 5B (Russian Hill
Room)

Learning on the Edge
Break

Session 6B (Russian Hill
Room)

Al Accelerator Hardware Design

Session 5C (Mt. Davidson
Room)

Al for Cyber Security

Session 6C (Mt. Davidson
Room)

Quantum Computing

12



ISQED Keynote 1P.1

Wednesday April 3
9:00 AM - 9:35 AM
Room: Nob Hill

Cross-Layer Optimization of Energy Harvesting and Storage

Naehyuck Chang
Executive Vice President, Samsung SDI America

The use of energy harvesting is mandatory for carbon-neutral ecosystems. For portable systems, energy harvesting makes it possible

to operate them without full-capacity batteries. Energy harvesting generally lacks load-following capability; harvesting-storage-use is a
typical energy harvesting system structure. Appropriate power conversion processes are commonly used during the transition between
harvesting, storage, and use. Material and device research is the mainstream for energy harvesting, which provides fundamental
solutions for more efficient energy harvesting. However, proper system-level management is also vital. This talk will introduce several
cross-layer optimization practices of the harvesting-storage-use systems for a range of applications, from wearable devices to electric
vehicles and grid-connected energy storage systems. First, we will introduce the online reconfiguration of photovoltaic arrays combat-
ing partial shading with examples of stationary and onboard energy harvesting for electric vehicles. We will also mention the online
reconfiguration of thermoelectric device arrays dealing with the temperature gradient of the vehicle radiator. Second, we will address
radical cross-layer optimization of a wearable solar energy harvesting system, deleting the entire storage and conversion processes. We
demonstrate that aggressive dynamic power management can delete the energy storage and power converters. While load following is
a typical setup of the energy harvesting system, such a radical cross-layer optimization makes the load (a UV detector) follow the energy
harvesting of a photovoltaic cell. Finally, we will introduce solar energy harvesting with energy storage, one of the most promising ways
to overcome the Duck Curve.

About Naehyuck Chang

Naehyuck Chang is an Executive Vice President at Samsung SDI America. He was the previous Head of Development at Samsung SDI
Headquarters from 2021 to 2023. Dr. Chang was in charge of all the automotive and energy-storage product developments, from cells
to systems. From 1997 to 2014, he was with the Department of Computer Science and Engineering at Seoul National University. Since
2014, he has been a Full Professor at the Department of Electrical Engineering, Korea Advanced Institute of Science and Technology. Dr.
Chang is a Fellow of the ACM and a Fellow of IEEE for his contributions to low-power systems. Dr. Chang is a member of the National
Academy of Engineering of Korea. Dr. Chang’s research interests include low-power cyber-physical systems and Design Automation of
Things, such as systematic design and optimization of fuel cell systems, energy storage systems, electric vehicles, drones, and energy
harvesting. Dr. Chang is specifically interested in mobility electrification in terms of design, optimization, and management of the
power, energy, and lifetime of the battery cells. Dr. Chang was the Chair and the Past Chair of the ACM Special Interest Group on Design
Automation. Dr. Chang was the TPC Co-Chair of DAC 2016, ASP-DAC 2015, ICCD 2014, CODES+ISSS 2012, and ISLPED 2009, and the
General Co-Chair of VLSI-SoC 2015, ICCD 2015 and 2014, and ISLPED 2011. He was the recipient of the 2014 ISLPED Best Paper Award,
the 2011 SAE Vincent Bendix Automotive Electronics Engineering Award, the 2011 Sinyang Academic Award, the 2009 IEEE SSCS
International SoC Design Conference Seoul Chapter Award, and various ISLPED Low-Power Design Contest Awards in 2002, 2003, 2004,
2007,2012, 2014, and 2017, respectively. Dr. Chang was the Editor-in-Chief of the ACM Transactions on Design Automation of Electron-
ics Systems. He was an Associated Editor for the IEEE Transactions on VLS|, IEEE Transactions on CAD, ACM Transactions on EmbeddedI 3
Computing Systems, IEEE Embedded Systems Letters, and IEEE Transactions on Circuits and Systems Part I.



ISQED Keynote 1P.2

Wednesday April 3
11:45 AM - 12:20 PM
Room: Nob Hill

Why we did not have flying cars for 100 years

Jim Dukhovny
CEO, Alef Aeronautics

For more than a hundred years, the concept of flying cars has captured the imagination of innovators, engi-
neers, and the general populace, promising a revolution in how we perceive personal and city travel. However,
despite the long-held aspirations and technological progress, our cityscapes are yet to witness the bustling
activity of airborne vehicles that many had envisioned. In his keynote speech, Jim Dukhovny, CEO of Alef
Aeronautics, provides an insightful analysis into why the vision of flying cars has not materialized over the past
century, dissecting the intricate array of technical, regulatory, and societal obstacles that have impeded their
fruition. The presentation delves into the substantial barriers that have historically derailed this innovation. It
highlights the formidable engineering feats required to produce vehicles that are both airworthy and road-
ready, ensuring safety, efficiency, and reliability, alongside navigating the complex regulatory frameworks
that oversee both airspace and terrestrial mobility. This exploration sheds light on the numerous elements
that have maintained flying cars as a futuristic concept rather than a present-day reality.

About Jim Dukhovny

Jim Dukhovny is the CEO of Alef Aeronautics, a sustainable electric transportation company that is designing
and developing the world’s first flying car. Dukhovny has received education from UC Berkeley, Santa Clara
University, and Stanford University. Influenced by his father, Leonid Dukhovny, a well-known singer-songwrit-
er, poet, scientist, and avid science fiction lover, Jim Dukhovny has created a number of organizations span-
ning the entertainment, software, and non-profit industries. Among his notable achievements, Dukhovny co-
founded and led startups such as Intellectual Casino, Transcoder, DjWizard Presents, was the president of the
Science Fiction Society of Silicon Valley and contributed to the architecture of Windows 10, Walmart's online
imaging system, and a number of Yahoo products. In 2015, Dukhovny, together with Constantine Kisly, Pavel
Markin, and Oleg Petrov, founded Alef Aeronautics to develop the world’s first flying car. The prototype of this
car successfully debuted in 2022 and through pre-sales became the world’s best-selling aircraft in 2023.

14



ISQED Keynote 2P.1

Thursday April 4
9:00 AM - 9:35 AM
Room: Nob Hill

Reflections on Microelectronic and Microelectromechanical Technologies and the
Challenges of Implementing Emerging Technologies

Clare D. Thiem
Air Force Research Laboratory (AFRL)

Mr. Clare D. Thiem’s keynote at ISQED24, titled “Reflections on Microelectronic and Microelectromechanical Technolo-
gies and the Challenges of Implementing Emerging Technologies,” provides a comprehensive exploration of the complex
landscape surrounding the integration of emerging technologies into microelectronic and microelectromechanical
systems. Leveraging extensive expertise cultivated at the Air Force Research Laboratory (AFRL), Mr. Thiem offers nuanced
insights into the multifaceted challenges and opportunities inherent in this dynamic domain. By examining the intricate
interplay between technological innovation and practical implementation, Thiem equips attendees with invaluable
perspectives and strategies essential for navigating the ever-evolving landscape of modern engineering.

About Clare D. Thiem

Mr. Thiem is a Senior Electronics Engineer in the Air Force Research Laboratory’s (AFRLS) Information Directorate’s High
Performance Systems Branch (RITB). His current research interests pursue the development of practical, hardware-based,
biologically inspired computing technology for Department of Air Force for size, weight, and power constrained systems.
He currently serves as the Air Force Program Manager for the OUSD(R&E) funded Tri-Service, A Combined Development
Pipeline for Novel Neuromorphic Hardware (NeuroPipe) Tri-Service Advanced Research for the Advancement of S&T
Priorities (ARAP). He is the Program Manager for the Day 1 Deployable Machine Learning Program and Chief Engineer/
Deputy Program Manager for the Emerging Nanotechnology for Autonomous Systems Program. He is an AFRL/RI Topic
Lead for the Extreme Neuromorphic Materials and Computing Center of Excellence (CoE), and the AFRL Lead for Compu-
tational Efficiency in the Efficient and Robust Machine Learning (ERML) CoE. Mr. Thiem leverages over 36 years of techni-
cal experience and leadership within the Department of Defense working with a variety of technologies. He earned a
Master of Science, 2002, Mechanical Engineering, National Technological University, Fort Collins, CO; and a Bachelor of
Science in Engineering, 1986, Aerospace Engineering, College of Engineering, The University of Michigan, Ann Arbor, MI.
He has authored/co-authored over 40 publications.
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Panel Discussion

Wednesday April 3
3:15 PM-4:45 PM
Room: Nob Hill

Al Hardware: Opportunities and Challenges

Panelists:
Arnab Raha - Intel
Garrett S. Rose - University of Tennessee Knoxville
Akhilesh Jaiswal - University of Wisconsin Madison
Syed Shakib Sarwar - Meta Inc.
Cindy Yi - Virginia Tech

Modedrator/Chair:
Ahmedullah Aziz - University of Tennessee Knoxville

Summary:

In the contemporary fabric of our civilization, artificial intelligence (Al) has emerged as a pivotal
force, permeating various facets of our daily lives. Its significance lies in its ability to augment hu-
man capabilities, streamline processes, and catalyze breakthroughs in fields ranging from health-
care to finance. As Al applications become increasingly sophisticated, the importance of dedicated
hardware tailored to meet the unique computational demands of these intelligent systems has
come to the forefront. The growing complexity of Al algorithms, particularly in the realm of deep
learning, necessitates specialized hardware architectures. Such dedicated Al hardware serves

as the backbone for processing vast amounts of data and executing intricate calculations with
remarkable speed and efficiency. This optimized hardware not only accelerates the training and
inference processes but also contributes to the scalability and practicality of Al applications. As

Al continues to evolve, researchers are uncovering novel algorithms and models that push the
boundaries of what is achievable. In this dynamic landscape, the hardware supporting Al must
adapt and innovate to fully realize the potential of emerging technologies. The symbiotic rela-
tionship between Al advancements and specialized hardware underscores the critical role that
hardware research plays in shaping the trajectory of artificial intelligence, ensuring its seamless
integration into the fabric of our technologically driven civilization. Embark on a riveting explora-
tion of Al hardware with our expert panel. Explore the expansive potential of advanced processors
and innovative accelerators, dissecting the intricate landscape that defines artificial intelligence
hardware. Seasoned experts guide the audience through the dual lens of opportunities and chal-
lenges, addressing key facets such as scalability, energy efficiency, and the symbiotic interplay
with software. This panel promises a compelling journey into the forefront of Al hardware, where
challenges are viewed as gateways to innovation, shaping the future of computational prowess.
Join us for a captivating exploration of the evolving landscape at the intersection of hardware
technology and artificial intelligence.
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Embedded Tutorial 1

Wednesday April 3
12:25 AM - 1:25 PM
Nob Hill Room

Advanced Packaging for Heterogenous Integration

Tolga Acikalin
Intel Labs

Summary:

Emergence of artificial intelligence and machine learning, specifically recent developments on large language models,
along with trends in internet of things and big data is driving new wave of growth in semiconductors. Heterogeneous
integration (HI) is a powerful and key enabler to meet the demands of continued growth of computing and communica-
tion performance. Heterogeneous integration involves the integration of separately manufactured components with dif-
ferent functions into a higher-level assembly that, in aggregate, provides enhanced functionality and improved operating
characteristics. System level co-design and optimization will be key to achieve the best performance where packaging
plays a key role. This tutorial will provide a brief evolution of packaging technologies, and focus on advanced packaging
architectures for HI. Key features in 2D and 3D interconnects will be presented along with novel packaging materials (e.g.
glass) as well as co-packaged optics using silicon photonics. Furthermore in this tutorial, power-delivery and thermal con-
siderations in advanced packaging will be discussed from a system design perspective.

About Tolga Acikalin

Tolga Acikalin earned his Bachelor of Science degree in Mechanical Engineering from Middle East Technical University, An-
kara, Turkey, and his Master of Science. and Ph.D. degrees from Purdue University, West Lafayette, IN. Joining Intel in 2007
as a Research and Development Engineer, he worked on various assembly and test pathfinding projects in the Technology
and Manufacturing Group, Chandler, AZ. Since 2013, he has been at Intel Labs in Santa Clara, CA. He is currently a Principal
Engineer with Intel Labs, driving innovative strategies for heterogeneous system integration from package to wafer scale
with an emphasis on next generation interconnect technologies. His research focuses on glass for heterogenous integra-
tion, co-packaged optics and silicon photonics, optical and sub-THz to THz RF high-speed interconnects, and their respec-
tive package architectures. Tolga has authored or co-authored more than 15 peer-reviewed conference and journal papers
in leading APS, ASME, and IEEE publications and holds 5 issued patents along with over 30 filed patents.
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Embedded Tutorial 2

Thursday April 4
1:05 PM - 2:05 PM
Nob Hill Room

Securing Ubiquitous Devices with Lightweight Circuit Primitives

Prof. Kaiyuan Yang
Rice University

Summary:

Security and privacy are critical challenges to overcome for ubiquitous electronics, including loT and wear-
able/implantable devices. Securing these systems faces not only new challenges at system and network levels
due to a vast variance of applications, system constructions, and attack surfaces, but also severe hardware
resource constraints on computation resources, power consumption, and device cost. To tackle these chal-
lenges, significant research efforts have been pursuing specialized hardware-enabled security primitives
that could help build a reliable, trustful, and energy-efficient foundation for system security. This tutorial will
give an overview of the problems and focus on three hardware security challenges that could be dealt with
through novel circuit designs, namely entropy generation, countermeasures against side-channel and fault-
injection attacks, and lightweight computing for security. | will review state-of-the-art circuit-enabled security
primitives, including our recent work towards all-digital, fully synthesizable, and compact circuit techniques
that enable agile SoC development and technology portability. Novel circuit principles that cross the bound-
ary of traditional digital and analog designs have led to significant improvements in the performance and
overheads of these security primitives.

About Kaiyuan Yang

Kaiyuan Yang is an Associate Professor of Electrical and Computer Engineering at Rice University, USA, where
he leads the Secure and Intelligent Micro-Systems (SIMS) lab. He received his B.S. degree in Electronic En-
gineering from Tsinghua University, China, in 2012, and his Ph.D. degree in Electrical Engineering from the
University of Michigan - Ann Arbor, in 2017. His research interests include low-power integrated circuits and
system design for secure and intelligent microsystems, bioelectronics, hardware security, and mixed-signal
computing. He is a recipient of the NSF CAREER Award, IEEE SSCS Predoctoral Achievement Award, Best Paper
Awards at 2022 ACM MobiCom, 2021 IEEE CICC, 2016 IEEE S&P (Oakland), and 2015 IEEE ISCAS, and several
best paper award nominations at premier conferences. He has given invited talks at major conferences includ-
ing ISSCC, IEDM, ICCAD, RFIC, ASSCC, etc. His work was also recognized as the research highlight of Communi-
cations of ACM and ACM GetMobile magazines, the cover of Nature Biomedical Engineering, and Top Picks in
I1-|§rdware and Embedded Security.














































































SESSION 6C
Friday April 5
Quantum Computing
Chair: Ahmedullah Aziz, University of Tennessee, Knoxville

10:454M

6C.1

Peephole Optimization for Quantum Approximate Synthesis
Joseph Clark and Himanshu Thapliyal

University of Tennessee

11:054M

6C.2

Optimal quantum simulations of Hamiltonians with symmetries
Itay Hen and Amir Kalev

University of Southern California

11:25AM

6C.3

Continuous Variable Quantum Machine Learning
Kubra Yeter Aydeniz

MITRE Corporation

11:454M

6C.4

A SPICE-based Emulator Framework for Quantum Error Correction Circuits using
classical LC Resonators

Md Mazharul Islam’, Md. Shafayat Hossain’, Ahmedullah Aziz’

IThe University of Tennessee, *Princeton University, *University of Tennessee, Knoxville
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