
Welcome from the local 

co-organizing committee 
 

Patrick Martin, CEA, Leti, MINATEC campus (F) 

patrick.martin@cea.fr 

MOS-AK workshop, Grenoble, March 12, 2015  
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MOS-AK workshops in a word cloud 

MOS-AK in Grenoble: May 2003, September 2005, March 2015 
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 An history of more than 2000 years, at the confluence of two rivers: 

Isère and Drac; altitude 200 meters; 675,000 inhabitants 

 The second largest research center in France with 15 research 

centers and universities, 9 engineering schools 

 City with a strong economy linked to the research and innovation 

activities 

 Leading national and international large companies such as 

STMicroelectronics, Soitec, Schneider Electric, Orange Applications 

for Business, Thales, Hewlett Packard, Xerox Research Center 

Europe, etc. 

 More than 38,000 people in micro & nano technologies (24,000) and 

14,000 in embedded software 

MOS-AK | March 12, 2015  

Grenoble, capital of French Alps, very briefly 
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Leti key figures 

CEA Institute founded in 1967 

Director: Dr Marie-Noëlle Semeria 

1,700 collaborators 
1,200 permanent staff 

200 PhD + 40 post-doc, 37% foreign students 

2200 patents 
306 registered in 2013 

40% under licensing 

680 publications per year  

Budget : 280 M€ 
CapEx: 39 M€  

80% from external revenue 

8,500 m² clean rooms 
For 200 and 300 mm wafer fab, operated 24/7 
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Leti business model 

CREATE AND TRANSFER INNOVATION 

TO INDUSTRIAL PARTNERS 

Basic  

research 

Technological 

Research 

Pilot line 

Mass production 
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Leti activity fields 

 

Usage 

Systems 
integration 

Microcomponents 

Miniaturization technologies 

50 % 

30 % 

20 % 

Systems for biology & healthcare 

Systems for communication 

Silicon microsystems Silicon microelectronics 

Optoelectronics components 
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Simulation & Compact Modeling Laboratory 

             experimental data  

Technological & Nano-Characterization  

platforms  

 “Physics” & Backgrounds 
Gate stack (atomistic approach)  

Quantum transport (NEGF, Wigner) 

Mobility (MC, Kubo-Greenwood) 

 

 TCAD 
 Process  

 Devices 

 Small circuits (ring 
oscillator, SRAM, etc.) 

 

 SPICE for circuit 
design 
 Compact modeling  

 Parameter extraction 

 

 Improving “Physics” understanding   
 Technological support (choice of technological options, device optimization, …)  
 Performance evaluation (from device to IC) 
 New ideas or concepts, innovation (challenge anticipation) 

Materials Properties Devices Characteristics IC Performances 
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Leti activity in compact modeling 

 Leti-UTSOI1 & UTSOI2 models for FDSOI (1) (ultra-thin body SOI MOSFETs 

used in STMicroelectronics PDK) [Thierry Poiroux talk] 
 

 Physical compact model of a CBRAM cell (2), now ReRAMs [Marina Reyboz] 
 

 GaN HEMTs power transistors: Leti-HSP model (3) in phase II of the Compact 

Modeling Coalition (CMC/Si2) model selection with UC Berkeley, MIT and 

Chalmers University 
 

 Leti will now support the development of the PSP model with CMC 
 

 Verilog-A models for silicon photonics devices and implementation in a 

standard EDA environment (4) 
 

 Tunnel FETs [Sébastien Martinie] 
 

 Modeling of microsources of energy as Li-ion, thin-film microbatteries: work 

in progress (Verilog-A) 
 

 Modeling of SET transistors up to 300 K 

1 IEDM 2013, “UTSOI2: A Complete Physical Compact Model for UTBB and Independent Double Gate MOSFETs”, T. Poiroux, O. Rozeau, 

  S. Martinie, P. Scheer*, S. Puget*, M.A. Jaud, S. El Ghouli*, J.C. Barbé, A. Juge*, O. Faynot, CEA-LETI, *STMicroelectronics 
2 M. Reyboz et al., www.mos-ak.org/bordeaux/presentations/T05_Reyboz_MOS-AK_Bordeaux_2012.pdf 
3 P. Martin and R. Rahe, www.mos-ak.org/bordeaux/presentations/T07_Martin_MOS-AK_Bordeaux_2012.pdf 
4 P. Martin et al., www.mos-ak.org/london/presentations/02_Patrick_Martin_MOS-AK_London_2014.pdf 
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Leti competence center & design kits 

 Silicon Impulse, a new competence 

center: a one stop shop for 

industrials to access innovative 

markets. DATE booth 8, 

     contact: olivier.thomas@cea.fr 

 

 Predictive design kits: 
 

 DK for 14 nm FDSOI + add-on for 

3D monolithic integration 

(CoolCubeTM) 
 

 DK for 10 nm FDSOI + add-on for 

3D monolithic integration 
 

 DK for 10 nm trigate 
 

 DK for 7 nm trigate 

 

Back-end

Upper-level

Metal 
inter-levels

Lower-level

Intégration CoolCube™ 
CoolCube™ integration 
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Morning MOS-AK session 

 T1 9h00-9h30:  Introduction, Patrick Martin1 and Wladek Grabinski2, 1CEA-Leti (F), 2MOS-AK (EU) 

 

 T2  9h30-9h50: Compact modelling approaches that enable Device-Technology Co-Optimisation 

(DTCO) in advanced CMOS, Asen Asenov, Uni. of Glasgow (UK) 

 

 T3  9h50-10h10: MAPP: The Berkeley Model and Algorithm Prototyping Platform, Tianshi Wang, 

Karthik Aadithya, Bichen Wu and Jaijeet Roychowdhury, Uni. of California at Berkeley (USA) 

 

 T4 10h10-10h30: Qucs: Improvements and new directions in the GPL compact device modelling 

and circuit simulation tool, Mike Brinson1, Richard Crozier2, Vadim Kuznetsov3, Clemens Novak4, 

Bastien Roucaries5, Frans Schreuder6, Guilherme Brondani Torri7, 1Centre for Communications 

Technology, London Metropolitan Uni. (UK), 2Uni. of Edinburgh (UK), 3Bauman Moscow Technical 

Uni. (Russia), 4Qucs Developer, 5Laboratoire SATIE-CNRS UMR 8929, Uni. of Cergy-Pontoise, 

ENS Cachan (F), 6Nikhef, Amsterdam (NL), 7Qucs Developer 

 

 Coffee break 10h30-11h30 

 

 T5 11h30-11h50: SPITT a Magnetic Tunnel Junction SPICE compact model for STT-MRAM, 

      1Fabrice Bernard-Granger, 2Bernard Dieny, 1Kotb Jabeur, 2Raphaël Fascio, 1eVaderis (F),  
         2CEA-Spintec (F) 

 

 T6 11h50-12h10: From Ab-Initio to Compact Modeling of Resistive Memories, Marina Reyboz, 

O. Cueto, P. Dorion, A. Payet, P. Blaise, G. Le Carval, E. Vianello and G. Molas, CEA-Leti (F) 

 

 P1 12h10-12h30: Circuit Level Reliability Assesment, Felix Salfelder, Goethe Universität (D) 

 

 Lunch (12h30-13h30) 
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Afternoon MOS-AK session 

 T7  13h30-13h50: DC and AC modeling of minority carriers currents in ICs substrate, Camillo 

Stefanucci, Pietro Buccella, Maher Kayal, Jean-Michel Sallese, EPFL (CH) 

 

 T8  13h50-14h10: Parameter extraction and enhanced scaling laws for advanced SiGe HBTs with 

HICUM Level 2, Tommy Rosenbaum1, Didier Céli1, Michael Schröter2, Christelle Maneux3, 
1STMicroelectronics (F), 2CEDIC-Technische Univ. of Dresden (D), 3IMS-Uni. of Bordeaux I (F) 

 

 T9  14h10-14h30: A simple SPICE compact model for Fully-Depleted Tunnel Field Effect Transistor, 

Sébastien Martinie, Cyrille Le Royer, A. Villalon, Olivier Rozeau and Thierry Poiroux, CEA-Leti (F) 

 

 Break 14h30-15h00 

 

 T10  15h00-15h20: New version of Leti-UTSOI2 featuring further improved predictability, and a new 

stress model for FDSOI technology, Thierry Poiroux1, Patrick Scheer2, Olivier Rozeau1, Barbara de 

Salvo1, André Juge2, Jean-Charles Barbé1 and Maud Vinet1, 1CEA-Leti (F), 2STMicroelectronics (F) 

 

 T11  15h20-15h40: Dynamic behavior of the UTBB FDSOI MOSFET for high frequency and low power 

integrated circuits, Salim El Ghouli1, Patrick Scheer1, Thierry Poiroux2, Jean-Michel Sallese3 and 

Christophe Lallement4, 1STMicroelectronics (F), 2CEA-Leti (F), 3EPFL (CH), 4Uni. of Strasbourg (F) 

 

 16h: End of the MOS-AK workshop 
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Towards a european compact modeling 

community (+ Switzerland)? 

 COMON: Compact modeling network, FP7, 2008-2012, 

coordinator: Benjamin Iniguez URV (CEA-Leti was not 

partner) 

 

 COST action (EU Framework Program, rejected 

proposals) 

 

 Other ideas to renew this community? 
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Conclusion 

Fruitful MOS-AK workshop! 



Thank you for your attention 

 

Merci de votre attention 


