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1. Introduction 

MOTIVATION 
Memories are a key technology driver in semiconductor 
industry, having an extremely important role in terascale 

multicore microprocessors 
In such systems cores and memory may exhibit high 
failure rates due to process variations and devices 

degradation mechanisms. 
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The dramatic Variability drawback 
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1. Introduction 
A real sophisticated solution for at least 3 generations!!! 
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2.- Description of the problem 
addressed 

 
Objectives of the TRAMS project 

To investigate the impact of statistical variability and reliability of near 
and beyond the end of the ITRS devices on Terabit memory design. 

(Sub-16nm bulk (18,13nm) CMOS,Sub 10nm Finfet, 15nm III-V/Ge and 
CNT) 

(WP1-WP2) 
To design,implement, deploy and assess compensating techniques and 
countermeasures at circuit and microarchitectural level for memories 

used in multicore processors 
(WP3-WP4) 

To develop a methodology for specifying and implementing 
performance-, power- and reliability –aware reconfiguration policies for 

multicore processor. 
(WP4) 
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3.- How we addressed the problem – 
technical justification 

TRAMS  
 

TERASCALE RELIABLE ADAPTIVE  
MEMORY SYSTEMS 

 
EU COLABORATIVE PROJECT 

 
FET FP7 248789 

 
1/1/2010 to 31/12/2012 
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THE CONSORTIUM 
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4.What have we done – project 
description 

 Objectives of the TRAMS project 
To investigate the impact of statistical variability and reliability of near 

and beyond the end of the ITRS devices on Terabit memory design. 
(Sub-16nm bulk (18,13nm) CMOS,Sub 10nm Finfet, 15nm III-V/Ge and 

CNT) 
(WP1-WP2) 

To design,implement, deploy and assess compensating techniques and 
countermeasures at circuit and microarchitectural level for memories 

used in multicore processors 
(WP3-WP4) 

To develop a methodology for specifying and implementing 
performance-, power- and reliability –aware reconfiguration policies for 

multicore processor. 
(WP4) 

PDK for 
18, 13nm 
Bulk 
MOSFET 
32, 16nm 
CNT 
MOSFET 
10nm  
FinFET 
MOSFET 
15nm III-V/
Ge 
MOSFET 
Memory 
cells 
6T 

3T1D 

8T 
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Mechanisms 

regular layout 

design rules 

redundancy 

latency 
detection 
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n 
compensation 

T, 
performance, 
time violation, 
particles 
impact 
sensors 
monitor 
injection 
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Mechanisms 
Phase 
identifier 
mechanisms 
Memory 
blocks 
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n 
Hybrid 
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measures 
Multicore 
platform 
policies 
Live demo 
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5. How – resources used 
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1.2 Milestones (as in the DoW) 

M0 M12 M24 M36 

MS1 
web 

MS2 
v&r for bulk CMOS 

MS3 
v&r FinFET 

MS4 
reconfiguration 

MS5 
v&r III/V 

MS6 
v&r CNT 

MS7 
Countermeasures 

circuit level 
MS8 

Countermeasures 
Micro-arch. level 

MS9 
Final dissemination 

report 

5. How – resources used 
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6. Main results 
 
 

Intense research, intensive dissemination 
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STRATEGIC PLAN OF TRAMS 
PROJECT 

(DOW) 

The TRAMS project will deliver circuit, microarchitecture and system level  
countermeasures for unreliable components by utilizing hybrid solutions and  
better than worst-case design. 
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DISSEMINATION OF 
FOREGROUND 

(DOW) 

Actions to disseminate results of the project: 
 
ü  Technical and scientific publications 
ü  Reports (public, private) 
ü  Organization of international workshops and seminars to promote TRAMS results 
ü  Web page (public docs, description of the project, publications, agenda, …) 

ü  No patent or trademark has been generated with exception of the TRAMS logo  
Trademark 
ü  TRAMS does not contribute directly to specific standards 
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THIRD YEAR PROJECT REVIEW 
MEETING 

Barcelona, March 26th 2013 

DISSEMINATION OF RESULTS 

WEB PAGE 

www.trams-project.eu 

Description, agenda, activities, publications, public docs, intranet 
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EXPLOITABLE FOREGROUND 

PDK for 18, 13nm bulk CMOS technology, 
BSIM models 

Technology, SRAM, FinFET assessments 

PDK for 32 and 16nm CNTFET technology, 
BSIM models 

Injection methods 

PDK for 10nm FinFET technology, BSIM 
models 

3T1D DRAM assessment (FinFET) 

PDK for 15nm III-V/Ge technology, BSIM 
models 

New full error recovery memory 

Advanced process variations sensors, + 
particle strike 

New Hybrid fault recovery mechanisms 

Dynamic fine-grain body bias adaption Advance performance power/robust. 
prediction 

Degradation redundancy principles Functional mitigation for streaming 

New mechanisms to extend life time of 
memory systems 

AVF models for memory structures 

New fault tolerant architectures, degradation 
resonance 

2-LEVEL reconfiguration engine 

Delay and temperature sensors SER assessment tool 

Memory V & A specifications 
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Pieces of Work 

  •  CNT and FinFET modelling 

•  Circuit level counteremasures to compensate variability  
and improve reliability 




