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	The Microelectronic Systems Laboratory (LSM) at EPFL operates as a part of the Institute of Electrical Engineering (IEL), concentrating its activities on the design and implementation of high-performance digital and mixed-signal VLSI circuits, language-based modeling and validation of SoC components, neuromorphic / bio-inspired system architectures, and integration of novel technologies for complex system design.

	

	The teaching objective of LSM is to offer comprehensive undergraduate and graduate education programs in digital / mixed-signal IC design and VLSI system design to our Electrical Engineering and Microengineering (Microtechnique) students.

	

	The facilities of the Microelectronic Systems Laboratory include a state-of-the-art EDA environment for VLSI design, as well as test and measurement labs for detailed chip-level and system-level characterization.




            


            




			
               

                                LSM News
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[20 February 2019] Our recent paper entitled "A 161mW 56Gb/s ADC-Based Discrete Multitone Wireline Receiver Data-Path in 14nm FinFET" by G. Kim, L. Kull, M. Braendli, C. Menolfi, P-A. Francese, H. Yuksel, C. Aprile, T. Morf, M. Kossel, A. Cevrero, I. Ozkaya, A. Burg, T. Toifl, and Y. Leblebici has been presented at the highly prestigious 2019 International Solid-State Circuits Conference (ISSCC) taking place in San Francisco, CA, 17-21 Feb. 2019.

[16 November 2018] We are happy to announce that Selman Ergünay has successfully completed and defended his PhD thesis. We congratulate him for this significant achievement.

[14 November 2018] We are happy to announce that Elmira Shahrabi has successfully completed and defended her PhD thesis. We congratulate her for this significant achievement.

[30 October 2018] We are proud to announce that LSM alumnus Stanislaw Wozniak (PhD 2017) has received the prestigious Fritz Kutter Award for his thesis entitled "Unsupervised Learning of Phase-Change-Based Neuromorphic Systems". We congratulate him for this extraordinary achievement !

[26 September 2018] We are happy to announce that Irem Boybat has received the Best Oral Presentation Award with her presentation entitled "Multi-PCM synapses for spiking neural networks" at the 2018 European Phase Change and Ovonic Symposium (E/PCOS) in Catania, Italy. Congratulations Irem !

[image: ][15 July 2018] Our new book entitled "Design Automation for Differential MOS Current-Mode Logic Circuits" co-authored by Stephane Badel, Can Baltaci, Alessandro Cevrero, and Yusuf Leblebici, has been published by Springer, under ISBN: 978-3-319-91306-3. This book covers a wide range of design issues related to current-model differential logic (CML) circuits that are essential for new generation high-speed data communication interfaces, including special design automation approaches that were developed exclusively at LSM since 2006.

[6 July 2018] We are happy to announce that Gain Kim has successfully completed and defended his PhD thesis. We congratulate him for this significant achievement.

[28 June 2018] We are happy to announce that the recent paper entitled "Neuromorphic Computing with Multi-Memristive Synapses" co-authored by Irem Boybat, Manuel Le Gallo, S. R. Nandakumar, Timoleon Moraitis, Thomas Parnell, Tomas Tuma, Bipin Rajendran, Yusuf Leblebici, Abu Sebastian, Evangelos Eleftheriou has been published in Nature Communications vol. 9, Article number: 2514 (2018).

[19 June 2018] We are happy to announce that Cosimo Aprile has successfully completed and defended his PhD thesis. We congratulate him for this significant achievement.

[15 May 2018] We are happy to announce that Can Baltacı has successfully completed and defended his PhD thesis. We congratulate him for this significant achievement. Can's thesis also represents a milestone for LSM, as the 40th PhD thesis completed at LSM.

[image: ][10 May 2018] The poster presented by Cosimo Aprile entitled “An Area and Power Efficient On-the-Fly LBCS Transformation for Implantable Neuronal Signal Acquisition Systems” (co-authored by Cosimo Aprile, Johannes Wüthrich, Luca Baldassarre, Yusuf Leblebici and Volkan Cevher) has received the Best Poster Award at the ACM International Conference on Computing Frontiers (CF 2018) in Ischia, Italy.

[30 April 2018] We are happy to announce that İlter Özkaya has successfully completed and defended his PhD thesis. We congratulate him for this significant achievement.

[image: ][26 April 2018] We are happy to announce that Gain Kim has received the prestigious 2018 IEEE Circuits and Systems Pre-Doctoral Scholarship, awarded by the IEEE Circuits and Systems Society for outstanding technical accomplishments. We sincerely congratulate Gain

	for this significant achievement !


[image: ][12 February 2018] Our recent paper entitled "A 56Gb/s Burst-Mode NRZ Optical Receiver with 6.8ns Power-On and CDR-Lock Time for Adaptive Optical Links in 14nm FinFET CMOS" by I. Ozkaya, A. Cevrero, P. A. Francese, C. Menolfi, M. Braendli, T. Morf, D. Kuchta, L. Kull, M. Kossel, D. Luu, M. Meghelli, Y. Leblebici, and T. Toifl has been presented at the highly prestigious 2018 International Solid-State Circuits Conference (ISSCC) taking place in San Francisco, CA, 11-15 Feb 2018.

[6 October 2017] We are happy to announce that Stanislaw Wozniak has successfully completed and defended his PhD thesis. We congratulate him for this significant achievement.

[20 September 2017] We are happy to announce that Jury Sandrini has successfully completed and defended his PhD thesis. We congratulate him for this significant achievement.

[image: ][1 July 2017] Our new book entitled "Design and Implementation of Real-Time Multi-Sensor Vision Systems" co-authored by Vladan Popovic, Kerem Seyid, Ömer Çoğal, Abdülkadir Akın, and Yusuf Leblebici, has been published by Springer, under ISBN: 3319590561. This book covers every important aspect of multi-camera systems, ranging from image stitching algorithms to custom-designed hardware architectures, and it represents the culmination of our research activities in this domain, which have been carried out since 2009.

[19 June 2017] We are happy to announce that Hasene Gülperi Özsema has successfully completed and defended her PhD thesis. We congratulate her for this significant achievement.

[15 June 2017] Our recent paper presented by Can Baltacı, entitled "Self-Heating Effects on the Thermal Noise of Deep Sub-Micron FD-SOI MOSFETs" (Authors: C. Baltacı and Y. Leblebici) has been elected for the prestigious Silver Leaf Award at the 13th Conference on PhD Research in Microelectronics and Electronics (PRIME 2017) in Taormina, Italy.

[15 June 2017] Our recent paper presented by İrem Boybat, entitled "Stochastic Weight Updates in Phase-Change-Memory-Based Synapses and Their Influence on Artificial Neural Networks" (Authors: İ. Boybat, M. Le Gallo, T. Moraitis, Y. Leblebici, A. Sebastian, E. Eleftheriou) has been elected for the prestigious Silver Leaf Award at the 13th Conference on PhD Research in Microelectronics and Electronics (PRIME 2017) in Taormina, Italy.

[14 June 2017] We are happy to announce that Şeniz Esra Küçük has successfully completed and defended her PhD thesis. We congratulate her for this significant achievement.

[image: ][5 June 2017] LSM is represented with two papers at the highly prestigious 2017 Symposium on VLSI Circuits taking place in Kyoto, Japan, 5-9 June 2017: "A Single-chip 2048x1080 Resolution 32fps 380mW Trinocular Disparity Estimation Processor in 28nm CMOS Technology" by J. Narinx, T. Demirci, A. Akin and Y. Leblebici; and "A 60 Gb/s 1.9 pJ/bit NRZ Optical-Receiver with Low Latency Digital CDR in 14nm CMOS FinFET" by A. Cevrero, I. Özkaya, P.A. Francese, C. Menolfi, M. Braendli, T. Morf, D. Kuchta, M. Kossel, L. Kull, D. Luu, J. Proesel, Y. Leblebici and T. Toifl.

[27 March 2017] We are happy to announce that Juan Sebastian Rodriguez Estupinan has successfully completed and defended his PhD thesis. We congratulate him for this significant achievement.

[image: ][12 January 2017] Our recent paper entitled “A 64Gb/s 1.4pJ/b NRZ Optical-Receiver Data-Path in 14nm CMOS FinFET” by A. Cevrero, I, Ozkaya, P.A. Francese, C. Menolfi, T. Morf, M. Braendli, D. Kuchta, L. Kull, J. Proesel, M. Kossel, D. Luu, B. Lee, F. Doany, M. Meghelli, Y. Leblebici and T. Toifl has been accepted for an oral presentation, at the highly prestigious 2017 International Solid-State Circuits Conference (ISSCC) taking place in San Francisco, California, 5-10 February 2017.

[15 December 2016] Elmira Shahrabi has received the Best Poster Award at the 2016 EDMI Research Day (EPFL Doctoral Program in Microsystems and Microelectronics). We congratulate her for this excellent achievement !

[30 September 2016] We are happy to announce that Clemens Nyffeler has successfully completed and defended his PhD thesis. We congratulate him for this significant achievement.

[4 July 2016] A new video highlighting our recent work on miniaturized omnidirectional image sensors and their applications has been released on YouTube (https://www.youtube.com/watch?v=PBR-rgJA374)

[27 June 2016] Our recent paper presented by Can Baltaci, entitled "Thermal Issues in Deep Sub-Micron FDSOI Circuits" (Authors: C. Baltaci and Y. Leblebici) has been elected for the prestigious Gold Leaf Award at the 12th Conference on PhD Research in Microelectronics and Electronics (PRIME 2016) in Lisbon, Portugal.

[1 July 2016] Distinguished Professor Jiun-In Guo from National Chiao-Tung University of Taiwan has arrived at LSM for a two-month research collaboration, as visiting professor. We warmly welcome him to EPFL.

[27 June 2016] Our recent paper presented by Behnoush Attarimashalkoubeh, entitled "Effect of Hf Metal Layer on the Switching Characteristic of HfOx-based Resistive Random Access Memory" (Authors: B. Attarimashalkoubeh, J. Sandrini, E. Shahrabi, M. Barlas and Y. Leblebici) has been elected for the prestigious Silver Leaf Award at the 12th Conference on PhD Research in Microelectronics and Electronics (PRIME 2016) in Lisbon, Portugal.

[23 June 2016] The recent work by Ömer Çoğal (PhD 2015) on highly miniaturized omnidirectional camera systems for medical applications has been highlighted in the latest issue of Nature (Volume 534, No. 7608, Page 439) under Research Highlights.

[20 June 2016] Mrs. Patricia Vonlanthen is leaving LSM after 7 years of excellent service. We wish her the best of success in her future endeavors.

[21 April 2016] We are happy to announce that Kerem Seyid has successfully completed and defended his PhD thesis. We congratulate him for this significant achievement.

[26 February 2016] We are happy to announce that Kiarash Gharibdoust has successfully completed and defended his PhD thesis. We congratulate him for this significant achievement.

[8 January 2016] The recent results obtained by Dr. Zuhal Taşdemir, former visiting PhD student at LSM (2014-2015) and recipient of the Swiss Government Excellence Scholarship, are featured in the prominent science news website phys.org demonstrating suspended silicon nanowire structures with very high aspect ratios.

[7 January 2016] Kiarash Gharibdoust has been awarded the 2016 Student Travel Grant by the IEEE Solid-State Circuits Society, for attending the 2016 International Solid-State Circuits Conference (ISSCC) taking place in San Francisco, California, 31 January-4 February 2016. Congratulations !

[16 December 2015] We are happy to announce that Vladan Popovic  has successfully completed and defended his PhD thesis. We congratulate him for this significant achievement. Vladan's thesis also represents a milestone for LSM, as the 30th PhD thesis completed at LSM.

[23 October 2015] We are happy to announce that Ömer Çoğal has successfully completed and defended his PhD thesis. We congratulate him for this significant achievement.

[2 October 2015] Lukas Kull (PhD 2014), LSM alumnus, has received the prestigious[image: ] EPFL Doctorate Award 2015 (Prix EPFL) for his thesis entitled "High-Speed CMOS ADC Design for 100 Gb/s Communication Systems" at a special awards ceremony attended by the EPFL direction and distinguished guests. This happens to be the first ever EPFL Doctorate Award to be presented in the domain of microelectronics and integrated circuit (IC) design. Congratulations Lukas !
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                                Selected Keynote Presentations

                        
[23 October 2018] Yusuf Leblebici delivered an invited keynote presentation entitled "Design and Implementation of Real-Time Multi-sensor Vision Systems for Surveillance" at the 3rd Huawei Video Intelligence Forum - Trinity College in Dublin, Ireland.

[27 September 2018] Yusuf Leblebici delivered an opening plenary talk entitled "Integrating CMOS and Emerging Memories for Machine Learning" at the 9th International Workshop on Characterization and Modeling of Memory Devices (IWCM2) in Milan, Italy.

[11 June 2018] Yusuf Leblebici delivered an invited keynote entitled "Design and CMOS Co-integration of ReRAM Devices and Crossbar Arrays for Neuromorphic Applications" at the Emerging Materials, Technologies and Applications for Non-volatile Memory Devices Workshop in Perugia, Italy.

[23 October 2017] Yusuf Leblebici delivered an invited keynote entitled "Design and CMOS Co-integration of ReRAM Devices and Crossbar Arrays for Neuromorphic Applications at the NanoTR 2017 Conference, in Antalya, Turkey.

[19 October 2017] Yusuf Leblebici delivered an invited lecture entitled "High-Speed Analog Design with FD-SOI" at the 2017 IEEE S3S Conference in San Francisco, CA.

[29 May 2017] Yusuf Leblebici delivered an invited lecture entitled "Hardware Realization of Neuromorphic Architectures Based on Nonvolatile Memory Arrays" Emerging Technologies 2017 Conference in Warsaw, Poland.

[23 March 2017] Yusuf Leblebici delivered an invited keynote presentation entitled "Design and CMOS Co-Integration of ReRAM Devices and Crossbar Arrays for Neuromorphic Applications" at the 2017 Spring Meeting of the German Physical Society, Dresden, Germany.

[22 September 2016] Yusuf Leblebici delivered an invited keynote presentation entitled "Design and Co-Integration of ReRAM Elements and Crossbar Arrays with CMOS Peripheral Circuitry" at the Emerging Nanodevices for Memory and Neuromorphic Applications Workshop, part of the 2016 NanoInnovation Conference, Rome, Italy.

[19 May 2016] Yusuf Leblebici delivered an invited keynote presentation entitled "Design and Implementation of Real-Time Multi-Sensor Vision Systems" at the 26th Great Lakes Symposium on VLSI (GLSVLSI 2016) in Boston, Massachusetts, USA.

[28 September 2015] Yusuf Leblebici delivered an invited lecture entitled "Design and Testing Strategies for Modular 3D-Multiprocessor / Memory Systems Integration Using Die-level TSV Technology" as part of the STAR-CAS lecture series organized by IEEE Circuits and Systems Society, at University of Pavia, Italy.

[11 December 2014] Yusuf Leblebici delivered an invited seminar entitled "Design and Testing Strategies for Modular 3D-Multiprocessor / Memory Systems Integration Using Die-level TSV Technology" at National University of Singapore.

[10 December 2012] Yusuf Leblebici delivered the opening plenary talk entitled "Ultra-Low-Power Circuit Techniques for Implanted / Medical Applications" at the IEEE International Conference on Electronics, Circuits, and Systems (ICECS), in Seville, Spain.

[8 October 2012] Yusuf Leblebici delivered an invited keynote presentation entitled "Design and Testing Strategies for Modular 3D-Multiprocessor Systems Using Die-level TSV Technology" at the IFIP/IEEE International Conference on Very Large Scale Integration (VLSI-SoC), in Santa Cruz, California, USA.

	

	[7 March 2012] Yusuf Leblebici delivered an invited keynote presentation entitled "Nanometer-Scale System Design Challenges: Bridging the Gap from Devices to Architectures" at the 2012 International Conference on Ultimate Integration on Silicon (ULIS 2012), in Grenoble, France.


[19 June 2010] Yusuf Leblebici delivered an invited keynote presentation entitled "Emerging Technologies and Their Impact on Computer Architecture" at the 2010 ISCA Workshop on Technology Architecture Interaction, St. Malo, France.

 

Complete list of keynote and invited presentations...



            


            




			

			

			

			
			
               

                                Research Areas

                        
High-Performance IC Design

	Ultra-Low-Power IC Design

	Bio-Electronic Circuits and Interfaces

	Reliability and Robust Design Methods

	Silicon Nanowire Devices and Circuits

	3D Integration Technologies

	Language Based Modeling


 



            


            




			
               

                                CONTACT

                        

	Microelectronic Systems Laboratory (LSM)

	EPFL-STI-IEL-LSM

	Bldg ELD

	Station 11

	CH-1015 Lausanne

	LSM Director

	Prof. Yusuf  Leblebici

	

	LSM on campus map

	E-mail to LSM


Tel: +41 (0) 21 693 69 55

	Fax: +41 (0) 21 693 69 59
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LSM on interactive campus map

Download campus map



            


            




			
               

                                Further Links

                        
Chip Gallery 		Browse through earlier design projects

Test and Measurement Facilities

 		SEM and Optical Microscope Images 

EDA Tools and Design Kits  (EPFL intranet only)

LSM Library
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