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Editorial TVLSI Positioning-Continuing and Accelerating an Upward Trajectory
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enabled several new technological capabilities and made them accessible to an unceasingly wider range of users, reaching a scale that has been exponentially increasing over the decades [START_REF] Alioto | Enabling the Internet of Things-From Integrated Circuits to Integrated Systems[END_REF] (see Fig. 1). Relentless integration of more complex systems has driven such remarkable evolution, as made possible by the inexorable miniaturization. As shown in Fig. 1, more functionality has been crammed in a consistently smaller form factor, as exemplified by the physical volume shrinking of computers by 100 X/decade [START_REF] Bell | Bell's law for rise and death of computer classes[END_REF], [START_REF] Alioto | Energy-quality scalable integrated circuits and systems: Continuing energy scaling in the twilight of Moore's law[END_REF]. At the same time, the energy per task has been decreasing at 10-100 X/decade, as shown in Fig. 2, for several systems and system-on-chip subsystems [START_REF] Alioto | Guest editorial energy-quality scalable circuits and systems for sensing and computing: From approximate to communication-inspired and learning-based[END_REF]. This allowed packing more capabilities into the same power envelope, as generally observed in the electronic systems, even before the advent of the integrated circuit [START_REF] Koomey | Implications of historical trends in the electrical efficiency of computing[END_REF].

On the cost side, nearly doubled system complexity has been integrated in the same silicon die area at every new technology generation. This has been achieved at marginally increased cost, thanks to the cost/transistor reduction shown in Fig. 3 [START_REF] Alioto | Enabling the Internet of Things-From Integrated Circuits to Integrated Systems[END_REF]. Although often narrowly identified with Moore's law [START_REF] Moore | No exponential is forever: But 'forever' can be delayed![END_REF], such cost reduction trend actually transcends the CMOS technology and has started well before integrated circuits became available [START_REF] Alioto | Guest editorial special issue on circuits and systems for the Internet of Things-From sensing to sensemaking[END_REF]. Indeed, this cost reduction comes from the ceaseless learning process of the semiconductor industry as a whole, from materials to devices, CAD tools, circuits, architectures, systems, algorithms, packaging, testing, and so forth. In particular, a learning rate of 55% has been historically observed from the semiconductor industry's learning curve [START_REF] Alioto | Enabling the Internet of Things-From Integrated Circuits to Integrated Systems[END_REF], which translates into 55% cost/transistor reduction every time the overall number of manufactured transistors is doubled worldwide (which occurs every 18 months, as shown in Fig. 3). This suggests that Moore's law slowing down and eventual end of device scaling will not really affect the cost trend, as long as the same learning rate is preserved. In other words, the cost/transistor downscaling will be driven by more coordinated effort within our community, rather than mainly focusing on the device downsizing.

The above-mentioned evolution has initiated various decade-long technological waves, whose market growth has iteratively fueled the creation of the next wave (see Fig. 4). Starting from the mainframes and the minicomputers in the 1970s, VLSI systems have made personal computing available to an unprecedented wide range of nonprofessional Digital Object Identifier 10.1109/TVLSI.2018.2886389 Fig. 1. Exponential trend in market volume (units) and spatial volume of each unit (cm 3 ) for different technological waves since 1970s [START_REF] Alioto | Enabling the Internet of Things-From Integrated Circuits to Integrated Systems[END_REF]. users in the 1980s. Portability and networking have driven the semiconductor market in the 1990s. Wireless communications and mobile platforms have triggered another wave in 2000s, which has culminated in the unprecedented development of cloud intelligence in the 2010s, and the synergistic diffusion of smartphones as clients. Cloud intelligence and its ubiquitous accessibility have enabled beyond-human capabilities in terms of both scale and quality. Cloud intelligence has indeed outperformed human abilities in several fields, such as speech recognition [START_REF] Xiong | Achieving human parity in conversational speech recognition[END_REF], image recognition [START_REF] Johnson | Microsoft, Google beat humans at image recognition-Deep learning algorithms compete at ImageNet challenge[END_REF], gaming [10], certain types of medical diagnosis [START_REF] Haenssle | Man against machine: Diagnostic performance of a deep learning convolutional neural network for dermoscopic melanoma recognition in comparison to 58 dermatologists[END_REF], and, even, machine learning model development [12], among others. However, these cloud capabilities are not available to the standalone devices when connectivity or wireless communication bandwidth is limited or when the power consumption associated with the wireless data transfer to the cloud cannot be afforded by the device.

The impact of the above-mentioned technological changes is well depicted by the significant shift in the list of top-10 U.S. companies by market capitalization in the last decade. This list now favors the companies that are delivering services based on the cloud intelligence rather than mere goods and reaching users at a ten-figure scale [START_REF]List of Public Corporations by Market Capitalization[END_REF].

II. TECHNOLOGY TRENDS AND THE ROLE OF OUR TVLSI COMMUNITY: A GLANCE INTO THE NEXT DECADE

A. Technology Trends

The decade ahead is likely to drive architectural decentralization and redistribution of cloud intelligence in all respects, both in the physical world and in the cyber world [START_REF] Alioto | Enabling the Internet of Things-From Integrated Circuits to Integrated Systems[END_REF] (see Fig. 4). Decentralization and redistribution entail the enablement of autonomous behavior toward the edge, as fueled by local sensing, physical data sensemaking, decision making, actuation, communication/interaction, security/trustworthiness, Fig. 2. Exponential trend in the energy reduction per task for various systems and subsystems [START_REF] Alioto | Guest editorial energy-quality scalable circuits and systems for sensing and computing: From approximate to communication-inspired and learning-based[END_REF] (energy/instruction in computers, energy/sample in digital signal processors, energy/FLOP in GPUs, energy/conversion in analog-digital converters, and energy/bit in the RF transceivers). Fig. 3. Exponentially decreasing trend in the cost/transistor, thanks to the exponential increase in the cumulative number of manufactured transistors and 55% learning rate throughout the whole semiconductor industry [START_REF] Alioto | Enabling the Internet of Things-From Integrated Circuits to Integrated Systems[END_REF]. and more heterogeneous integration. As few examples, such process of decentralizing and redistributing capabilities will be instrumental in the following:

1) making the Internet of Things a reality at scale; 2) managing transactions with distributed ledgers (e.g., blockchain, not limited to cryptocurrency); 3) making cars truly autonomous, connected, and collaborative; 4) enhancing the human body with new capabilities with augmented senses and powers (e.g., wearable augmented reality, multiscale vision with the ability to zoomed-in view, or abstract elements in complex scenes); 5) making intelligent and assistive robots part of our daily life; 6) incorporating on-chip machine intelligence and learning; 7) integrating intelligent and proactive biomedical devices; 8) sharing goods and services more responsibly, fairly and efficiently (sharing economy), and progressively decoupling socioeconomic progress from the intensive use of resources, and many others.

From a timescale viewpoint, such intelligence along with its physical root is expected to be directed toward the nearly immediate response to events or queries (i.e., low latency in a broad sense, not confined to communications [14]). In addition, this will progress toward more predictive, proactive, and personalized frameworks, where the demand for services, goods, or physical actuation is driven by the context, rather than being explicitly requested by the individual user. In other words, devices and services will "avoid pushing buttons," and will instead provide answers and take actions based on the expected demand, rather than waiting for explicit request. This will call for tremendous progress in natural human-technology interaction and allow further shrinkage of systems whose form factor is currently limited by the user interface (e.g., wearables). Such a level of technology proactivity will require constant user context awareness, as enabled by the distributed sensing and its convergence with more traditional human interaction in the cyber world (e.g., social media and web recommendations).

The above-mentioned trends are expected to drive an even stronger demand for more advanced cloud intelligence at an even more abstract level of semantic understanding of data and users. In the end, the cloud will play an even stronger role than in the past in stitching data into a cohesive "big picture" for larger-scale data understanding, knowledge creation, taking appropriate, and immediate actions in the physical world.

In summary, applications will impel a more distributed nature of intelligence, sensing, actuation, communication, and security, along with unprecedented responsiveness and prediction abilities at all scales (i.e., from energy-frugal to energy-intensive integrated systems). Thanks to their key role in the enablement of the above-mentioned capabilities, VLSI systems have a bright future ahead.

B. Role of Our TVLSI Community

Enabling the above-mentioned new capabilities will clearly demand for further fundamental advances in VLSI systems, at a larger scale than in the past. VLSI systems will be pushed toward an unprecedented range of performance, energy efficiency, form factor, cost, and scale. Such advances will be needed to continue (and possibly accelerate) the historical scaling trends in Section I. Due to the limited energy and performance gains offered by technology scaling, such advances will need a more coordinated effort at all levels of abstraction, rather than traditionally relying mostly on the device shrinkage.

VLSI systems will be more relevant than ever from an application perspective and pose even harder challenges that make innovation even more important than in the past. This creates obvious opportunities (e.g., room for new exciting ideas and market creation/expansion), challenges (e.g., relentless and cross-disciplinary innovation), and responsibilities (e.g., being highly relevant to global challenges and leading the change). Innovation in the VLSI systems has certainly changed the world in the recent and less recent past and will continue to do so in the foreseeable future.

As a community, we have the power and the responsibility to sustain and strengthen the transformational impact of ideas that translate into faster, more energy efficient, economical, and pervasive VLSI systems. To meet the above-mentioned expectations from our society, a well-coordinated effort of our community is needed more than ever, from materials for semiconductors to modeling and design methodologies, verification, integration/packaging, testing, circuits, architectures, systems, algorithms, and so on. In other words, we are all asked to step out of our comfort zone of our traditional domain of expertise (e.g., level of abstraction) and explore the boundaries and the interactions with other domains.

In view of its systems' nature, TVLSI is a natural venue to share and breed ideas that transcend the traditional boundaries of domains of expertise. Accordingly, TVLSI will need to keep evolving and transforming to serve our community and society at best and contribute to drive this change.

III. OUR TVLSI JOURNAL: TRAJECTORY IN THE YEARS TO COME

Starting my term as Editor-in-Chief of TVLSI in 2019, I feel the responsibility to rethink and reassess the role of our journal. I take the opportunity of this first editorial to share some of the prospective changes and initiatives that will hopefully contribute to make TVLSI stronger, more impactful, and ultimately a change driver.

Quality will be the main driver of all aspects of journal operations, both on the inside and the outside, as will be discussed in the following. Regarding the journal positioning and identity, we will reinforce the unique role of TVLSI at the crossroad of the three different communities (and related IEEE societies) that it engages: the Circuits and Systems Society (CASS), the Computer Society (CS), and the Solid-State Circuits Society (SSCS). Being TVLSI about systems, it indeed amalgamates the contribution from three different and complementary angles.

1) CASS [15]: Theory, analysis, design, implementation of circuits, and their application to systems and signal processing, among others. 2) CS [16]: Computer organization and architectures, software systems and communication protocols, specification/design/verification/testing methods, and aspects related to reliability, security, and testability, among others 3) SSCS [17]: Circuit techniques and the state-of-the-art silicon demonstrations, systems design, modeling, technology, and testing that relate directly to the integrated design, among others. TVLSI focuses on the systems and the overlap between the above-mentioned three areas, including across-level innovation at the boundary of circuits, architectures, and systems, including enabling emerging technologies from novel devices to system integration and packaging, as well as design/simulation/verification/testing methodologies. Experimental demonstrations (e.g., ASICs and field-programmable gate arrays) will be definitely encouraged, and simulation validation will be welcomed for approaches when no fabrication process is available or when the proposed ideas can be credibly and solidly demonstrated without resorting to experimental validation. Theoretical work with adequate demonstration will also be highly valued, including modeling aspects (e.g., device-circuit and circuit-architecture cosimulation) and design methodologies (e.g., automated design, with an emphasis on the interaction of multiple levels of abstraction).

To improve the quality of service, the turnaround time of the review process will be further shortened to meet the widely perceived need for more immediate impact, narrowing the gap between traditional journals and electronic preprint repositories. For regular papers, the targeted average turnaround time from submission to decision will be cut down to seven weeks, thanks to the laudable and explicit commitment of the entire Editorial Board that I would like to deeply thank.

Brief papers will be revamped as high-quality publications with innovation that can be described in a concise manner and published with a shorter turnaround time (six-week maximum turnaround time and shorter, on average). This will make briefs a the compelling publication venue in areas that are rapidly developing while maintaining the rigor and the quality of the selection through a full review process, as opposed to the electronic preprint repositories.

As another initiative to make journal issues more cohesive and compelling, their table of contents will be organized by aggregating the papers with similar topics in the same issue, instead of scattering them across different contiguous issues. This aims to fill the existing gap between regular (papers in the same area are scattered across issues, continuous publication) and special issues (papers in the same area are aggregated, publication is sparse in time). This will be achieved at no impact on the publication schedule, as the early diffusion through IEEE Xplore will maintain the very same timeline.

New services will be delivered to the readers by leveraging the social media to distill the journal contents (e.g., newsletter with recently published papers) in a personalized fashion. This will foster stronger impact and the expansion of the journal in the fast-growing IEEE Regions. Excellence will be recognized and nurtured by Best Associate Editors and Best Reviewers Awards on an annual basis, which will be made official through the TVLSI webpage and newsletters.

The impact of TVLSI will be further enhanced through regularly invited keynote papers from leaders in our community and industry, to take stock of the advances in areas of broad interest, or to introduce new and highly promising areas. Impact will be also pursued through synergy with other journals and the IEEE societies, via joint thematic issues that reach out to multiple communities in areas of common interest across journals and societies.

TVLSI will also actively promote the publication of papers incorporating supplemental materials to progressively go beyond the traditional articles based on the solely textual and graphical form. Supplemental materials will be in the form of graphical abstracts [18], models and algorithms in the form of software code and scripts to improve the reusability and verifiability [19], benchmarks, and data sets for improved result replicability [START_REF] Motorola | [END_REF] (e.g., training and test data, classification results, design results, and reports), and other multimedia files, such as videos [21] (e.g., demonstration and testing setup description). Supplemental materials are the additional citable assets for the authors, hence increasing the impact and the visibility of the publications. To recognize the effort in the exploration of such media, strong articles with particularly interesting supplemental materials will be acknowledged in the TVLSI website and newsletters.

Further initiatives are on the way, thanks to the valuable contribution of the entire Editorial Board.
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  . Heo was a recipient of the 2000 Best Student Paper Award presented at the IEEE Microwave Theory and Techniques Society (IEEE MTT-S) International Microwave Symposium (IMS) and the 2009 National Science Foundation CAREER Award. He has served on the Technical Program Committee of the DATE, IEEE MTT-S IMS, and the International Symposium of Circuit and Systems. He has served as an Associate Editor for the IEEE TRANSACTIONS ON CIRCUITS AND SYSTEMS II: EXPRESS BRIEFS from 2007 to 2009 and IEEE TRANSACTIONS ON MICROWAVE THEORY AND TECHNIQUES. Since 2018, he has been serving as an Associate Editor for the IEEE TRANSACTIONS ON VERY LARGE SCALE INTEGRATION (VLSI) SYSTEMS. Tsung-Yi Ho (SM'12) received the Ph.D. degree in electrical engineering from National Taiwan University, Taipei, Taiwan, in 2005. He is currently a Professor with the Department of Computer Science of National National Tsing Hua University, Hsinchu, Taiwan. His current research interests include design automation and test for microfluidic biochips and neuromorphic computing systems. Dr. Ho was a recipient of the Invitational Fellowship of the Japan Society for the Promotion of Science, the Humboldt Research Fellowship by the Alexander von Humboldt Foundation, the Hans Fischer Fellowship by the Institute of Advanced Study of the Technische Universität München, and the International Visiting Research Scholarship by the Peter Wall Institute of Advanced Study, The University of British Columbia. He received the Best Paper Awards at the VLSI Test Symposium in 2013 and the IEEE TRANSACTIONS ON COMPUTER-AIDED DESIGN OF INTEGRATED CIRCUITS AND SYSTEMS in 2015. He has served as the Chair of the IEEE Computer Society Tainan Chapter from 2013 to 2015 and the ACM SIGDA Taiwan Chapter from 2014 to 2015. He has served as a Distinguished Visitor of the IEEE Computer Society from 2013 to 2015 and a Distinguished Lecturer of the IEEE Circuits and Systems Society from 2016 to 2017. He is currently serving as an ACM Distinguished Speaker, an Associate Editor for the ACM Journal on Emerging Technologies in Computing Systems, ACM Transactions on Design Automation of Electronic Systems, ACM Transactions on Embedded Computing Systems, IEEE TRANSACTIONS ON COMPUTER-AIDED DESIGN OF INTEGRATED CIRCUITS AND SYSTEMS, and IEEE TRANSACTIONS ON VERY LARGE SCALE INTEGRATION (VLSI) SYSTEMS, and the Guest Editor of the IEEE Design & Test of Computers. He is also serving on the Technical Program Committees of major conferences, including DAC, ICCAD, DATE, ASP-DAC, ISPD, and ICCD. Ajay Joshi (M'98) received the B.Eng. degree in computer engineering from the University of Mumbai, Mumbai, India, in 2001, and the M.S. and Ph.D. degrees from the Department of Electrical and Computer Engineering, Georgia Institute of Technology, Atlanta, GA, USA, in 2003 and 2006, respectively. He was an Intern with Intel Corporation, Santa Clara, CA, USA, in 2003, a Postdoctoral Researcher with the Massachusetts Institute of Technology, Cambridge, MA, USA, from 2006 to 2009, and a Visiting Researcher with Google Inc., Mountain View, CA, USA, from 2017 to 2018. He is currently an Associate Professor with the Department of Electrical and Computer Engineering, Boston University, Boston, MA, USA. He has published over 70 technical papers in peer-reviewed journals, conferences, and workshops. His current research interests include security, silicon-photonic network architectures, hardware accelerators, and cross-layer optimization. Dr. Joshi was a recipient of the IEEE Micro Top Picks from Hot Interconnects in 2009, the NSF CAREER Award in 2012, the Boston University ECE Award for Excellence in Teaching in 2014, and the Best Paper Award at the Asia Conference on Computer and Communication Security in 2018. He has served on the Technical Program Committee or External Review Committee of numerous conferences, including the Design Automation Conference, the Design Automation and Test in Europe, the International Symposium on Computer Architecture, the International Symposium on Microarchitecture, the International Symposium on High Performance Computer Architecture, the International Symposium on Networks-on-Chip (NOCS), the Symposium on High Performance Interconnects (HOTI), the IEEE International Symposium on Quality Electronic Design, and VLSI Design. Rajiv V. Joshi (M'89-SM'94-F'02) received the B.Tech. degree from IIT Bombay, Mumbai, India, the M.S. degree from the Massachusetts Institute of Technology, Cambridge, MA, USA, and the Dr.Eng.Sc. degree from Columbia University, New York, NY, USA.

  Dr. Joshi is a fellow of the IEEE International Symposium on Quality Electronic Design and the World Technology Network and a Distinguished Alumnus of the IIT Bombay. He received three Outstanding Technical Achievement, three highest Corporate Patent Portfolio Awards for licensing contributions. He was a recipient of the 2013 IEEE CAS Industrial Pioneer award and the 2013 Mehboob Khan Award from Semiconductor Research Corporation. In 2014, he is inducted into the New Jersey Inventor Hall of Fame along with pioneer Nicola Tesla. He also received the Best Editor Award from the IEEE TRANSACTIONS ON VERY LARGE SCALE INTEGRATION (VLSI) SYSTEMS. He was a recipient of the 2015 BMM Award. He received the prestigious IEEE Daniel Noble Award for 2018. He has served as the General Chair for IEEE ISLPED. He has served as a Distinguished Lecturer for IEEE CAS and EDS societies. He has served on the Board of Governors for IEEE CAS as an Industrial Liaison. He will and has served on the committees of AICAS 2019, the International Symposium of Circuit and Systems, the International Symposium on Low Power Electronics and Design (ISLPED), the IEEE VLSI design, the IEEE Custom Integrated Circuits Conference, the IEEE International SOI Conference, ISQED, and the Advanced Metallization Program Committees. He serves as an Associate Editor for the IEEE TRANSACTIONS ON VERY LARGE SCALE INTEGRATION (VLSI) SYSTEMS. He initiated IBM CAS EDS Symposium at IBM in 2017 and will continue into 2018 with AI as the focal area. He is in the Industry Liaison Committee of the IEEE CAS Society. He has given over 45 invited/keynote talks and given several seminars.

  Top 5 Most Popular Articles from the IEEE Periodicals. His patents have been cited in industry patents of IBM Corporation, Siemens Corporation, Qualcomm, Amazon Technologies, Siemens, Germany, Mathworks, Inc., Ryerson University, and STC University of Mexico, multiple times. His professional works have received wide media coverage nationally and internationally, such as in IET International News (U.K.), The Times of India, Central Chronicle, DBPOST News, The Free Press Journal, and Dainik Bhaskar. He has supervised more than 15 candidates including several graduated Ph.D. candidates all of whom are/were placed in academia and industry. He has successfully commissioned special issues in the IEEE TRANSACTIONSON VERY LARGE SCALE INTEGRATION (VLSI) SYSTEMS, IET Computers and Digital Techniques, IEEE ACCESS, and IEEE CEM. He was a recipient of the Best Research Paper Award 2017 from IIT Indore. He was awarded the highest rating Excellent by the Department of Science & Technology (DST) based on the performance in funded project in 2017. His ideas have been awarded funding from DST, the Council of Scientific and Industrial Research, and the Department of Electronics & IT. He is the Deputy Editor-in-Chief of the IET Computers & Digital Techniques. He is currently the Editor-in-Chief of the IEEE VLSI CIRCUITS & SYSTEMS LETTER of the IEEE Computer Society TCVLSI. He is currently the Chairman of the IEEE Computer Society TCVLSI. He currently serves in several editorial positions as a Senior Editor, an Associate Editor, an Editor, and the Guest Editor of several IEEE TRANSACTIONS/journals, IET, and Elsevier journals, including the IEEE TRANSACTIONS ON AEROSPACE AND ELECTRONIC SYSTEMS, IEEE TRANSACTIONS ON VERY LARGE SCALE INTEGRATION (VLSI) SYSTEMS, IEEE TRANSACTIONS ON CONSUMER ELECTRONICS (to join in 2019), IEEE ACCESS, IET Computer & Digital Techniques, IEEE Consumer Electronics, IEEE CANADIAN JOURNAL OF ELECTRICAL AND COMPUTER ENGINEERING, IEEE VLSI CIRCUITS & SYSTEMS LETTER, and Microelectronics Journal (Elsevier). He also serves as the Guest Editor for the IEEE TRANSACTIONS ON VERY LARGE SCALE INTEGRATION (VLSI) SYSTEMS and IET Computers & Digital Techniques. He is a registered Professional Engineer of Ontario. Mark Zwolinski (M'93-SM'00) received the B.Sc. degree in electronic engineering and the Ph.D. degree in electronics from the University of Southampton, Southampton, U.K., in 1982 and 1986, respectively. He is currently a Professor with the School of Electronics and Computer Science and the Associate Dean International of the Faculty of Engineering and Physical Sciences, University of Southampton. He has authored two textbooks and coauthored one textbook. He has written over 200 papers in the areas of electronic design automation, test, and reliability and supervised 30 Ph.D. students to completion. His current research interests include reliability, hardware security, and behavioral modeling and simulation. Dr. Zwolinski is a fellow of IET and BCS and a Senior Member of ACM. Stacey Weber received the B.A. degree in sociology and the M.S.W. degree in social work from Rutgers University-New Brunswick, New Brunswick, NJ, USA, in 1998 and 2002, respectively. She is a New Jersey state-certified social worker. Since 2003, she has been on the Staff of Princeton University, Princeton, NJ, USA, as a Grants Administrator/Financial Manager. From 2009 to 2013, she served as a Financial Administrator of the Gigascale Systems Research Center. Ms. Weber was a recipient of the Donald Griffin '23 Management Award. Since 2007, she has been serving as the Editorial Assistant for the IEEE TRANSACTIONS ON VERY LARGE SCALE INTEGRATION (VLSI) SYSTEMS.

  Anirban Sengupta received the M.A.Sc. and Ph.D. degrees in electrical and computer engineering from Ryerson University, Toronto, ON, Canada.He is currently an Associate Professor with the Discipline of Computer Science and Engineering, IIT Indore, Indore, India, where he directs the research lab on Behavioural Synthesis of Digital IP Core. He has been an active researcher in the emerging areas of hardware security, IP core protection, and digital rights management for electronics devices. He has around 180 publications and patents. He is the author of a book IP Core Protection and Hardware-Assisted Security for Consumer Electronics(IET, 2019). Dr. Sengupta is an Invited Member of the IEEE CESoc Education and Distinguished Lecturer Nominations Committee. He has been awarded the prestigious IEEE Distinguished Lecturer by the IEEE Consumer Electronics Society in 2017. His research achievements have received wide media coverage as IET International News, U.K., in 2017. He was awarded the Outstanding Associate Editor Award by the IEEE TCVLSI Letter Editorial Board, IEEE Computer Society, in 2017. He is the General/Conference Chair of the 37th IEEE International Symposium on Consumer Electronics (ICCE) 2019, Las Vegas, USA, and the Technical Program Chair of the 15th IEEE International Conference on Information Technology 2016, the 3rd IEEE International Symposium on Nanoelectronic and Information Systems 2017, the 36th IEEE International Conference on Consumer Electronics (ICCE) 2018, Las Vegas, and the 2019 IEEE International Symposium on VLSI, Florida. He has been inducted into the Executive Committee of IEEE Computer Society Technical Committee on VLSI in 2017. His works have been awarded with the IEEE Consumer Electronics Society Best Research Paper Award 2019 at the IEEE CE Society's Flagship Conference-ICCE 2019, the IEEE Computer Society Technical Committee on VLSI-Best Paper Award at the 2017 IEEE International Symposium on Nanoelectronic and Information Systems, and the IETE Best Research Award by IETE Sub-Center in 2018. He was a recipient of the Visvesvaraya Faculty Research Fellow by Digital India Corporation, Ministry of Electronics & IT. More than a dozen of his IEEE publications have appeared in Top 50 Most Popular Articles with few in
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Award, all from IBM, for his contributions in the area of VLSI CAD. In 2014, he was a co-recipient of the D. O. Pederson Best Paper Award from the IEEE TRANSACTIONS ON COMPUTER-AIDED DESIGN OF INTEGRATED CIRCUITS AND SYSTEMS. He received (with Prof. M. Ismail) the SRC Board of Director Special Award for pioneering semiconductor research in Abu Dhabi. He was the General Co-chair of the 2017 IFIP/, United Arab Emirates. Research Award, the Cornell ECE Innovation Award, and two Best Student Paper Awards of the IEEE Radio-Frequency Integrated Circuits Symposium in 2012 and 2017. He received the IEEE Microwave Theory and Technique Society Graduate Fellowship Award and the IEEE Solid-State Circuits Society Predoctoral Achievement Award. He held MIT E. E. Landsman (1958) Career Development Chair Professorship and received the National Science Foundation CAREER Award in 2017. He is also an Associate Editor of the IEEE TRANSACTIONS ON VERY LARGE SCALE INTEGRATION (VLSI) SYSTEMS and the Guest Editor of the IEEE TRANSACTIONS ON MICROWAVE THEORY AND TECHNIQUES. He serves on the Technical Program Committee of the IEEE RFIC currently an Associate Professor. He has been working on the CMOS integrated circuits involving synthesizer, delay-locked loop, and transceiver circuits. Dr. Heng has served as a Technical Program Committee Member for the International Solid-State Circuits Conference and the Asian Solid-Award in 2008, 2011, and 2013. He was in the ATEA Honor Roll in 2014. He also received the 2018 IES Prestigious Engineering Award and the Faculty Innovative Teaching Award in 2009. He was an Associate Editor of the IEEE TRANSACTIONS ON CIRCUITS AND SYSTEMS II.

Houman Homayoun received the B.S. degree in electrical engineering from the Sharif University of Technology, Tehran, Iran, in 2003, the M.S. degree in computer engineering from the University of Victoria, Victoria, BC, Canada, in 2005, and the Ph.D. degree from the Department of Computer Science, University of California at Irvine, Irvine, CA, USA, in 2010.

He spent two years at the University of California at San Diego, La Jolla, CA, USA, as the National Science Foundation Computing Innovation Fellow awarded by the Computing Research Association and the Computing Community Consortium. He is currently an Associate Professor with the Department of Electrical and Computer Engineering, George Mason University (GMU), Fairfax, VA, USA. He also holds a joint appointment at the Department of Computer Science and the Information Science and Technology Department. He is also the Director of the Accelerated, Secure, and Energy-Efficient Computing Laboratory, GMU. His current research interests include computer security, applied machine learning, big data computing, heterogeneous computing, computer architecture, embedded system design, memory design, DRAM Design, and low-power computing. His research projects of more than $7.2 million have been funded by the National Science Foundation, the General Motors Company, the National Institute of Standards and Technology, the Defense Advanced Research Projects Agency, and the Air Force Research Laboratory.

Dr. Homayoun has served as a member of the Advisory Committee, the Cybersecurity Research and Technology Commercialization working group in the Commonwealth of Virginia. He has also served as the Technical Program Committee Member for several international conferences, including ISPASS, DAC, DATE, CODES-ISSS, CASES, FCCM, ICCD, the Great Lakes Symposium on VLSI (GLSVLSI), IGSC, the IEEE International Symposium on Quality Electronic Design (ISQED), the International Symposium on Low Power Electronics and Design, DSD, the Hardware Oriented Security and Trust, IPDPS, and CF. He has served as a Conference Organizing Committee Member for GLSVLSI, ISPASS, GLOBECOM, ISQED, and the IEEE Big Data conferences. He was a recipient of the four-year Computer Science Department, University of California at Irvine, Chair Fellowship. He received the Best Paper Award of the GLSVLSI 2016 Conference. He was the Technical Program Co-Chair of the GLSVLSI 2018. He is currently serving as the General Chair for the GLSVLSI 2019 Conference. He also organized several special sessions and tutorials on the topics of big data computing and heterogeneous architectures in DAC, ICCAD, DATE, CASES, and CODES-ISSS conferences. He is currently serving as an Associate Editor for the IEEE TRANSACTIONS ON Volkan Kursun (S'01-M'04-SM '11) received the B.S. degree in electrical and electronics engineering from the Middle East Technical University, Ankara, Turkey, in 1999, and the M.S. and Ph.D. degrees in electrical and computer engineering from the University of Rochester, Rochester, NY, USA, in 2001 and2004, respectively. He is currently a Tenured Associate Professor of Electronic and Computer Engineering with The Hong Kong University of Science and Technology, Hong Kong. He has more than 162 publications and nine issued USA and China patents on novel high-speed and low-power semiconductor devices and integrated circuits for high-performance computing. He is the author of the book Multi-Voltage CMOS Circuit Design (John Wiley & Sons Ltd., 2006). His current research interests include the fields of heterogeneous 3-D system-on-chip for neuromorphic engineering, energy-efficient and reliable computing, advanced information storage and processing technologies for the Internet of intelligent things, and portable biomedical electronics. Her current research interests include neuromorphic architecture for brain-inspired computing systems, machine learning and deep neural network, memory design and architecture, and architecture/circuit/device cross-layer optimization for low power and high performance. Dr. Li was a technical program committee member of over 30 international conference series. She is a Distinguished Member of ACM. She was a recipient of the NSF Career Award, the DARPA Young Faculty Award, and the TUM-IAS Hans Fisher Fellowship from Germany. She received seven best paper awards and additional seven best paper nominations from international conferences. She was the General Chair or the Technical Program Chair of multiple IEEE/ACM conferences. She is currently a Distinguished Lecturer of the IEEE CAS society and a Distinguished Speaker of ACM. She serves as an Associate Editor for the IEEE TCAD, IEEE TRANSACTIONS ON He was a Senior Staff Engineer/Manager with Qualcomm, Austin, TX, USA, for six years, where he was engaged in designing high-performance and low-power DSP processor used for communication and multimedia application. He was with Intel Corporation, Santa Clara, CA, USA, for ten years, where he was involved in a wide range of microprocessors design from high performance, server chips > 100 W (IA-64), to mobile embedded processor lowpower sub-1 W (XScale). He has over 16 years of industrial experience in microprocessor design with an emphasis on memory, low-power circuit, and physical design. He is currently an Associate Professor of ECE and the Director of the System-on-Chip Research Center, Khalifa University, Abu Dhabi, United Arab Emirates. He has authored/coauthored over 100 referred journals and conference proceedings, three books, 18 U.S. patents, and multiple invited seminars/panelist. He is also the presenter of three conference tutorials, including one tutorial on Energy harvesting and Power management for WSN at the 2015 International Symposium of Circuit and Systems. His current research interests include VLSI, power-efficient computing, high-yield embedded memory, emerging technology, such as memristor, STTRAM, and in-memory computing. He is also engaged in microwatt range computing platform for wearable electronics and WSN focusing on energy harvesting, power management, and power conversion, including efficient dc/dc and ac/dc convertors. From 2006 to 2013, he was with NXP Semiconductors Research, Eindhoven, The Netherlands, where he conducted research on fully integrated CMOS frequency references, nanometer-CMOS temperature sensors, and area-efficient interfaces for magnetic sensors. In 2013, he joined the Delft University of Technology, where he is currently an Assistant Professor. His research has resulted in ten patents, one book, and over 60 technical publications. His current research interests include cryogenic electronic interfaces, quantum computation, fully integrated frequency references, and electronic interfaces for smart sensors. Mingoo Seok (S'05-M'11-SM'18) received the B.S. degree (summa cum laude) in electrical engineering from Seoul National University, Seoul, South Korea, in 2005, and the M.S. and Ph.D. degrees from the University of Michigan at Ann Arbor, Ann Arbor, MI, USA, in 2007 and 2011, respectively, all in electrical engineering.

He was a Member of the Technical Staff with Texas Instruments Inc., Dallas, TX, USA, in 2011. Since 2012, he has been with Columbia University, New York, NY, USA, where he is currently an Associate Professor of Electrical Engineering. His current research interests include ultralow-power SoC design for emerging embedded systems, machine-learning VLSI architecture and circuits, variation, voltage, aging, thermal-adaptive circuits and architecture, on-chip integrated power circuits, and nonconventional hardware design.