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• ASCENT will:

 Leverage Europe’s Unique advantage in nanofabrication to 
strengthen modeling and characterisation research community

 Accelerate development of advanced models at scales of 14nm 
and below

 Provide characterisation community with access to advanced 
test chips, flexible fabrication and advanced test and 
characterisation equipment

 Make project outputs available and easily accessible to 
nanoelectronics research community

ASCENT MAIN OBJECTIVES
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OUTLINE

 LETI roadmap in CMOS

 Recent advances in planar FDSOI

 Recent advances in Nanowires

 Accessible material
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ADVANCED CMOS ROADMAP
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• Strain incorporation for sub14nm nodes

 Bi-axial NMOS / Uniaxial PMOS

• Low temperature process to improve electrostatic

control and enable 3D sequential integration

MAIN CHALLENGES TODAY

ADVANCES IN PLANAR FDSOI

ASCENT review, Leuven, May 10th 2016 – G.Reimbold, O. Faynot, D. Holden



| 8

• In depth analysis of layout effects
• Modeling and strain optimisation

STRAIN MANAGEMENT IN PLANAR FDSOI

B. De Salvo, IEDM 2014, O. Weber et al, VLSI 2015
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• Strong impact of device geometry
• Modeled and understood

HIGHER SIGE FOR PMOS BOOST

STRAIN MANAGEMENT IN PLANAR FDSOI

BI => UNI-AXIAL STRAIN AT SMALL W
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LAYOUT IMPACT

STRAIN MANAGEMENT IN PLANAR FDSOI
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• Key process steps identified:
 Gate stack (reliability)
 Epitaxy (speed/quality)

LOW TEMPERATURE PROCESS
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ADVANCES IN PLANAR NANOWIRES
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ADVANCES IN PLANAR NANOWIRES
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ADVANCES IN PLANAR NANOWIRES
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OUTLINE

 LETI roadmap in CMOS

 Recent advances in planar FDSOI

 Recent advances in Nanowires

 Accessible material
 Wafers

 SPICE models

 TCAD decks

 PDK for Full custom IC design

 Access to electrical characterization
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• 300mm wafers with planar FDSOI and Nanowire devices:
 With strain engineering
 With low temperature processes

• SPICE models and model cards for digital design:
 14nm FDSOI PRELIMINARY
 10nm FDSOI   TARGET
 10nm FFSOI TARGET

• TCAD decks (electrical):
 FDSOI MOSFET
 Trigate SOI Nanowire
 GAA Nanowire MOSFETrostatics)

• To come in the near future: (Q2 2016)
 Spice model for Stacked NWs (7nm tech. node) TARGET

MATERIAL FOR DEVICE ANALYSIS

ACCESSIBLE MATERIAL
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• Preliminary PDK for Full custom IC design:
 14nm planar FDSOI technology PRELIMINARY
 10nm planar FDSOI technology PRELIMINARY

• Near future (Q2 2016)
 PDK 10nm including libraries PRELIMINARY

Contact Person @LETI: D. Holden (david.holden@cea.fr)

MATERIAL FOR CIRCUIT PERFORMANCE ANALYSIS

ACCESSIBLE MATERIAL
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INDICATIVE STANDARD CELLS LIB.
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• Laboratory size: 450 m²

ACCESS TO THE ELECTRICAL
CHARACTERIZATION INFRASTRUCTURE
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ELECTRICAL CHARACTERIZATION (1) 

 Available systems and methods
 Parametric testers with 300mm full auto probers

 Probe cards and new membrane cards

 Statistical data treatment

 Functional tests

 General purpose I(V)-C(V) 200/300mm testers

 Temperature range for test on wafers 2°K => 600°C

 Test systems for memories

 HF tests up to 40 MHz

 Noise measurements
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ELECTRICAL CHARACTERIZATION (2) 

 Reliability tests: hot carriers, TDDB, charge pumping,…

 Internal Photo Emission

 Emission microscopy (visible & infrared)

 Electrical test under calibrated strain

 High power tests (10kV, > 100A) on 300mm prober

 Deep Level Transient Spectroscopy

 Electrostatic discharges

 Electromigration

 Oven and climatic environments
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