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Abstract: 
 

Technology scaling, which made electronics accessible and affordable for almost everyone on the globe, has advanced IC 

and electronics since sixties. Nevertheless, It is well recognized that such scaling has a physical, if not an economical, 

end and it is getting closer to it. It poses major challenges on manufacturing of high quality and reliable systems.On the 

other hand, today’s computer architectures (using traditional device technologies) are facing major challenges making 

them incapable to deliver the required functionalities and features for emerging applications at economical affordable 

cost; these applications are extremely demanding in terms of storage, computing power and energy efficiency. In order 

for computing systems to continue deliver sustainable benefits for the foreseeable future society, alternative computing 

architectures and notions have to be explored in the light of emerging new device technologies.  

 

This talk addresses both IC technology and computer architectures by providing an overview about their history, 

developments and future trends and challenges. This talk first covers CMOS scaling and its impact on different aspects of 

IC and electronics, including the good, the bad and the challenge. IC realization process is (re)defined while considering 

the technology trends and business pressure. Possible ways for the realization of future systems are discussed. Then, the 

talk briefly summarizes the history of computer architecture and classifies its state-of-the art while highlighting how the 

trends is going toward computation-in-memory (CIM) architectures in order to eliminated and/or significantly reduces 

the limitations of today’s architectures.  The concept of CIM based on non-volatile emerging devices is discussed, and 

logic and arithmetic circuit designs using such devices and how they enable such architectures are covered; data 

measurements are shown to demonstrate the CIM concept in real silicon. The strong dependency of targeted applications 

on the selection of appropriate CIM architecture and its building block, as well as the huge potential of CIM (in realizing 

order of magnitude improvement in terms of computing and energy efficiency) are illustrated based on some case 

studies/ applications.  Finally the research directions in  computing are highlighted.   

 

About the speaker 
Hamdioui (http://ce.et.tudelft.nl/˜hamdioui) is currently Chair Professor on Dependable and Emerging Computer Technologies, 

Head of the Computer Engineering Laboratory (CE-Lab), and also serving as the Head of the Quantum and Computer Engineering 

department of the Delft University of Technology, the Netherlands. He is also co-founder and CEO of Cognitive-IC, a start-up 

focusing on hardware dependability solutions. Hamdioui received the MSEE and PhD degrees (both with honors) from TUDelft. Prior 

to joining TUDelft as a professor, Hamdioui worked  at Intel Corporation (Califorina, USA), at Philips Semiconductors R&D (Crolles, 

France) and at Philips/ NXP Semiconductors (Nijmegen, The Netherlands). His research focuses on two domains: Dependable CMOS 

nano-computing (including Testability, Reliability, Hardware Security) and emerging technologies and computing paradigms 

(including memristors for logic and storage, in-memory-computing, neuromorphic computing, etc).  
 

Hamdioui owns two patents, has published one book and contributed to other two, and over 200 conference and journal papers. He has 

consulted for many worldwide semiconductor companies (such as Intel, ST, Altera, Atmel, Renesas, …) in the area of hardware 

dependability and has collaborated with many industry/research partners (examples are Intel, IMEC, IBM, NXP, Intrinsic ID, DS2, ST 

Microelectronics, Cadence, Politic di Torino, etc) in the field of dependable nano-computing and emerging technologies. He is 

strongly involved in the international community as a member of organizing committees (e.g., general chair, program chair, etc) or a 

member of the technical program committees of the leading conferences (e.g., DAC, DATE, ETS). He delivered dozens of keynote 

speeches, distinguished lectures, and invited presentations and tutorial at major international forums/conferences/schools and at 

leading semiconductor companies. Hamdioui is a Senior member of the IEEE, Associate Editor of IEEE Transactions on VLSI 

Systems (TVLSI),  and ACM Journal on Emerging Technologies in Computing Systems, and he serves on the editorial board of IEEE 

Design & Test, Elsevier Microelectronic Reliability Journal. He also served in 2018 and 2019 on the editorial board of  Journal of 
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Electronic Testing: Theory and Applications (JETTA). He is member of AENEAS/ENIAC Scientific Committee Council (AENEAS 

=Association for European NanoElectronics Activities).  
 

Hamdioui is the recipient of many international/national awards. Examples are European Design Automation Association Outstanding 

Dissertation Award 2001;  Best Paper Award at Design Automation and Test in Europe DATE 2020; Best Paper Award at IEEE 

Computer Society Annual Symposium on VLSI (IVLSI) 2016; Best Paper Award at 33rd IEEE International Conference on Computer 

Design ICCD 2015; the 2015 HiPEAC Technology Transfer Award; Teacher of the Year Award 2017 at the faculty of Electrical 

Engineering, Delft University of Technology, the Netherlands; etc.  

 


