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Leveraging semiconductor technology for the benefit of society 
 

Fernando Guarín Ph.D, IEEE Fellow 

Distinguished Member of Technical Staff GlobalFoundries, East Fishkill NY 

fernando.guarin@ieee.org 

 
Thanks to relentless scaling, coupled along with advances in materials and process integration of 

semiconductor devices have enabled the exponential growth of applications enabling sensors and 

information technologies that have transformed society. The level of instrumentation grows daily with 

ever increasing intelligence and ability to communicate and automate many processes and industries 

in what is now known as the Internet of Things (IoT). Thanks to these advances the world is smaller 

and flatter. The reality of living in a globally integrated world is upon us and is presenting us with many 

opportunities and challenges.  This increased information content gives us a unique path to alleviate 

and find solutions to the problems of many of the most important issues facing the world today. These 

advances must remind us that we are all now connected – economically, technically and socially. But 

we are also learning that just being connected may not be sufficient. We must solve many problems.  

As engineers, we have the knowledge and the responsibility to do so.   In this talk, we will discuss how 

Semiconductor technology and electron devices have benefited society and the world in which we 

live.  The multiple advances in devices and materials have provided us with unprecedented amounts 

solutions and information at continually decreasing costs.  We will provide tangible evidence that 

illustrates how electron devices are influencing society, enabling us to better use the energy in a more 

sustainable manner and changing our interaction with other people near and far.  We are now able to 

provide many people the ability to have access to advanced technology even in the most remote 

corners of the planet.  We must leverage these advances to expand educational opportunities while 

helping to preserve a sustainable and greener environment.  We will provide information on initiatives 

and access to funding for engineering projects at the local level. Ultimately we must always bear in 

mind that the large number of scientific and technological advances must produce tangible results for 

the benefit and progress of humanity. 

About the Speaker 
 Dr. Fernando Guarín is a Distinguished Member of Technical Staff at Global 

Foundries in East Fishkill New York. He retired from IBM’s SRDC after 27 years as 

Senior Member of Technical Staff.  He earned his BSEE from the “Pontificia 

Universidad Javeriana”, in Bogotá, Colombia, the M.S.E.E. degree from the 

University of Arizona, and the Ph.D. in Electrical Engineering from Columbia 

University, NY He has been actively working in microelectronic reliability for over 35 

years. 

 From 1980 until 1988 he worked in the Military and Aerospace Operations division of National 

Semiconductor Corporation.  In 1988 he joined IBM’s microelectronics division where he worked in 

the reliability physics and modeling of Advanced Bipolar, CMOS and Silicon Germanium BiCMOS 

technologies. He is currently leading the team qualifying GlobalFoundries RF 5G technology offerings. 

Dr. Guarín is an IEEE Fellow, Distinguished Lecturer for the IEEE Electron Device Society EDS, where he 

has served in many capacities including;  member of the IEEE’s EDS Board of governors,  chair of the 

EDS Education Committee, Secretary for EDS. He is the EDS President 2018-2019.  



 

        

     

 

End of CMOS miniaturization and technology 
development after that 

 
 

Dr. Hiroshi Iwai, Professor Emeritus 
Institute of Innovative Research 

Tokyo Institute of Technology, Yokohama, Japan 

 
 

Abstract: 

Recent smart society has been conducted by the progress of semiconductor technologies, especially 

by that of CMOS miniaturization. However, it is afraid that the CMOS miniaturization will reach its limit 

substantially in several years. However, semiconductor technology development will continue in 

future after that. In this talk, the limit of the CMOS miniaturization is explained and the semiconductor 

device technology development after reaching the scaling limit is discussed. 

 

About the Speaker 

 

Prof. Hiroshi Iwai is a Professor Emeritus, Tokyo Institute of Technology, 

Yokohama, Japan. He is a semiconductor device engineer who received BE and 

Ph.D degrees from Univ. of Tokyo. He worked at Toshiba for 26 years from 1973 

and at Tokyo Institute of Technology for 20 years since 1999, and engaged in the 

development of high-density memories and logic/RF/photovoltaic/power devices. 

Especially, he has contributed to the miniaturization of MOSLSI devices. Also, he 

has been concentrated to the development of Si IGBT and GaN power device 

technologies for these 10 years.  He is a life fellow of IEEE and served as an IEEE 

EDS president and a Division I Director, and served as an IEEE EDS Distinguished lecturer for 25 years 

since 1994. 

 

 

 

 

 

 



 

        

     

 

Heterogeneous Integration 

 

Mukta Farooq 
IBM Research - TJ Watson & Albany, New York 

Abstract: 

 

While silicon scaling has reached astonishing levels over the last half century, there has not been a 

corresponding level of scaling in electronic packaging technology. What is the reason behind these 

divergent evolutionary paths? And why is that we are now starting to see changes? More specifically, 

what is driving this shift from classical packaging to Heterogeneous Integration, and why has it become 

the mantra for High Performance Computing?  

This seminar will discuss these questions with a view to shedding light on the reasons behind the 

paradigm shifts, and the methods by which these are achieved. We will also review the essence of TSV 

(Through Silicon Via) and 3D process technology, which are critical elements of Heterogeneous 

Integration.  

 

About the Speaker 
 

 

Dr. Mukta Farooq is an IEEE Fellow, an IEEE EDS Distinguished Lecturer, a 

Distinguished Alumna of IIT-Bombay (India), an RPI Mercer Distinguished 

Lecturer, and a member of the IEEE EDS Board of Governors. 

Mukta is a metallurgist and materials scientist with expertise in CMOS back end 

integration and chip package interaction. She has led numerous cross-functional 

teams to achieve product qualifications of microelectronics modules used in 

mainframe servers, gaming consoles, and other applications.  

Mukta is a world-renowned technologist in 3D Integration, and received an IBM Outstanding Technical 

Achievement Award for the semiconductor industry’s first high volume 3D logic wafer. She is currently 

the Heterogeneous Integration Leader for the Artificial Intelligence Center (AIC) at IBM Research.  

She is a prolific inventor with more than 208 granted patents, and has been named an IBM Lifetime 

Master Inventor and an IBM Academy of Technology member. Mukta has been a long-serving mentor 

to young professionals in engineering. In 2008, she was given the Technology All-Star Award by 

the National Women of Color in STEM. In 2017, she was invited to give the Keynote at the Society of 

Women Engineers’ Annual Awards Night. Mukta received her B Tech from IIT-Bombay, MS from 

Northwestern University, and PhD from Rensselaer Polytechnic Institute. 

 

 



 

        

     

 
 

Self-Heating in FinFETs: Characterization, Reliability and Impact on 

Logic Circuits 
 

Durga Misra 

Electrical and Computer Engineering Department 

New Jersey Institute of Technology, Newark, NJ 07102, USA 

http://web.njit.edu/~dmisra/ 

Abstract:  

 

Device scaling for sub-14 nm CMOS technology has introduced bulk/SOI FinFETs This talk will outline 

the self-heating (SH) in FinFETs and its characterization. Local self-heating can potentially affect device 

performance and exacerbate the effects of some reliability mechanisms. This talk will describe three 

different measurement methodologies for the electrical characterization of FinFET self-heating at 

wafer-level. Also, the impact of self-heating on reliability testing at DC conditions as well as realistic 

CMOS logic operating (AC) conditions will be discussed. Front-end-of-line (FEOL) reliability 

mechanisms, such as hot carrier injection (HCI) and non-uniform time dependent dielectric 

breakdown (TDDB) will also be outlined. Self-heating is also studied at more realistic device switching 

conditions in logic circuits by utilizing ring oscillators with several densities and stage counts. The 

measurements indicate that self-heating is considerably lower in logic circuits compared to constant 

voltage stress conditions and degradation is not distinguishable. 

 

 

About the Speaker 
 

Prof. Durga Misra is a Professor in the Department of Electrical and Computer 

Engineering, New Jersey Institute of Technology, Newark, USA. His current 

research interests are in the areas of nanoelectronic/optoelectronic devices 

and circuits; especially in the area of nanometer CMOS gate stacks and device 

reliability. He is currently a Distinguished Lecturer of IEEE Electron Devices 

Society (EDS) and serving in the IEEE EDS Board of Governors. He is a Fellow of 

the Electrochemical Society (ECS). He received the Thomas Collinan Award 

from the Dielectric Science & Technology Division of ECS. He is also the winner 

of the Electronic and Photonic Division Award from ECS. He edited and co-edited more than 40 books 

and conference proceedings in his field of research. He has published more than 200 technical articles 

in peer reviewed Journals and in International Conference proceedings including 85 Invited Talks. He 

has graduated 18 PhD students and 39 MS students. He received the M.S. and Ph.D. degrees in 

electrical engineering from the University of Waterloo, Waterloo, ON, Canada, in 1985 and 1988, 

respectively.  



 

        

     

 

New routes and paradigms in Device Engineering 
for Nanoelectronics and Nanosystems 

 
S. Deleonibus, 

Fellow IEEE, Fellow Electrochemical Society, CEA Research Director 
Past Chief Scientist, Université Grenoble Alpes, Commissariat à l’Energie Atomique et aux 

Energies Alternatives, Laboratoire d’Electronique et des Technologies de l’Information 
(CEA-LETI), Grenoble, France. 

e-mail: simon.deleonibus.1992@ieee.org 

 
Abstract:  

 
Major power consumption reduction will drive future design of technologies and architectures that 

will request less greedy devices and interconnect systems. The electronic market will be able to face 

an exponential growth thanks to the availability and feasibility of autonomous and mobile systems 

necessary to societal needs. The increasing complexity of high volume fabricated systems will be 

possible if we aim at zero intrinsic variability, and generalize 3-dimensional integration of hybrid, 

heterogeneous technologies at the device, functional and system levels. Weighing on the world 

energy saving balance will be possible and realistic by maximizing the energy efficiency of co 

integrated Low Power and High Performance Logic and Memory devices.The future of 

Nanoelectronics will face the major concerns of being Energy and Variability Efficient(E.V.E.). 

 

About the Speaker 
 

Simon Deleonibus, retired from CEA-LETI on Jan 1st 2016 as Chief Scientist after 

30 years of Research on Micro Nanoelectronics Devices Architectures. Before 

joining CEA-LETI, he was with Thomson Semiconductors(1981-1986), where he 

developed and transferred to production advanced microelectronics devices and 

products. He gained his PhD in Applied Physics from Paris University(1982). He is 

Visiting Professor at Tokyo Institute of Technology (Tokyo, Japan) since 2014, 

National Chiao Tung University(Hsinchu, Taiwan) since 2015 and at Chinese 

Academy of Science(Beijing, PRC) since 2016 . 

He is distinguished CEA Research Director(2002), IEEE Distinguished Lecturer(2004), Fellow of the IEEE 

(2006), Fellow of the Electrochemical Society (2015). He was awarded the titles of Chevalier de l’Ordre 

National du Mérite(2004) and Chevalier de l’Ordre des Palmes Académiques(2011), the 2005 Grand 

Prix de l’Académie des Technologies. He is member of the ITRS since1998, the European Research 

Council Panel(2007), the Nanosciences Foundation Board of Trustees( 2007). 

He was Associate Editor of IEEE Trans. on Elect. Dev.(2008-2014) and Member of the IEEE Electron 

Devices Society Board of Governors(01/2009-12/2014) and reelected(2016-2018) ; Chair of IEEE EDS 

Region 8 SRC (2015-2016) ; Secretary of IEEE Electron Devices Society (2016-2017). 
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Fundamentals and Recent Progress in Negative Capacitance 
Transistors 

 
Dr. Yogesh Chauhan 

IIT Kanpur 
India 

 
Abstract: 

 
The ongoing scaling of CMOS technology is now reaching its limit, due to supply voltage reduction 

being restricted by the subthreshold swing (SS) of 60mV/decade achievable at room temperature 

owing to Boltzmann transport of the charge carriers. Concept of negative capacitance proposed to 

achieve a sub-60mV/decade SS is currently seen as one of the potential solutions to the problem. A 

“negative capacitance transistor (NCFET)” employs a ferroelectric material in the gate stack of a FET 

providing a negative capacitance and thereby an “internal voltage amplification” at the gate of the 

internal FET which helps in reducing SS. Several experiments have successfully demonstrated an 

improved SS with the bulk MOSFET, FinFET, and 2D FETs. The improvement in subthreshold 

characteristics is also accompanied with the advantage of an increased ON current relative to the 

reference FET as has been observed both in simulation studies and experiments. In this talk, I will 

discuss the physics and modeling of various NCFET structures and impact of this new transistor on 

circuits including processors. 

 

About the Speaker 

 
 

Yogesh Chauhan is an associate professor at IIT Kanpur. He was with IBM 

Bangalore during 2007 – 2010; Tokyo Institute of Technology in 2010; 

University of California Berkeley during 2010-2012. He is the developer of 

several industry standard models: ASM-GaN-HEMT model, BSIM-BULK model 

(formerly BSIM6), BSIM-CMG model and BSIM-IMG model. His research group 

is involved in developing compact models for GaN transistors, FinFET, 

Nanosheet/Gate-All-Around FETs, FDSOI transistors, Negative Capacitance 

FETs and 2D FETs.  

He is the Editor of IEEE Transactions on Electron Devices and Distinguished Lecturer of the IEEE 

Electron Devices Society. He is the member of IEEE-EDS Compact Modeling Committee. He is the 

founding chairperson of IEEE Electron Devices Society U.P. chapter and Vice-chairperson of IEEE U.P. 

section. He has published more than 200 papers in international journals and conferences. He has 

served in the technical program committees of IEDM, SISPAD, ESSDERC, EDTM, and VLSI Design 

Conference. 
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