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Technical Papers

Session Session 1 — Fault Tolerance
Date/Time Monday, 8 July 2013 / 10:20 — 11:40

Moderators H. J. Wunderlich, U Stuttgart
M. Michael, U Cyprus

& Algorithm Transformation Methods to Reduce Software-Only Fault Tolerance Techniques' Overhead 1
José Rodrigo Azambuja, Gustavo Brown, Fernanda Lima Kastensmidt and Luigi Carro

& Fault-Tolerant Adaptive Routing under Permanent and Temporary Failures for Many-Core Systems-on- 7
Chip
Michael Dimopoulos, Yi Gang, Mounir Benabdenbi, Lorena Anghel, Nacer-Eddine Zergainoh and Michael
Nicolaidis

< Hardening of Serial Communication Protocols for Potentially Critical Systems in Automotive 13
Applications: LIN Bus
A. Vaskova, M. Portela-Garcia, M. Garcia-Valderas, C. Lopez-Ongil and M. Sonza Reorda

< Highly-Reliable Integer Matrix Multiplication Via Numerical Packing 19
ljeoma Anarado, Mohammad Ashraful Anam, Davide Anastasia, Fabio Verdicchio and Yiannis Andreopoulos

Session Session 2 — Aging and Variability
Date/Time Monday, 8 July 2013 / 12:00 — 13:00

Moderators A. Evans, iRoC
S. Hellebrand, U Paderborn

< Integrating Embedded Test Infrastructure in SRAM Cores to Detect Aging 25
W. Prates, L. Bolzani, G. Harutyunyan, A. Davtyan, F. Vargas and Y. Zorian

& NBTI Aging Tolerance in Pipeline Based Designs 31
Katerina Katsarou, Yiorgos Tsiatouhas and Angela Arapoyanni

& Variability-Aware and Fault-Tolerant Self-Adaptive Applications for Many-Core Chips 37
Gilles Bizot, Fabien Chaix, Nacer-Eddine Zergainoh and Michael Nicolaidis

Session Session 3 — Microprocessor Test and Vulnerability Analysis
Date/Time Monday, 8 July 2013 / 14:00 — 15:00

Moderators R. Canal, UPC
X. Li, Chinese Academy of Science

< Increasing Fault Coverage during Functional Test in the Operational Phase 43
M. De Carvalho, P. Bernardi, E. Sanchez, M. Sonza Reorda and O. Ballan

< Investigating the Limits of AVF Analysis in the Presence of Multiple Bit Errors 49
Michail Maniatakos, Maria K. Michael and Yiorgos Makris

< Timing Vulnerability Factors of Sequential Elements in Modern Microprocessors 55
Arkady Bramnik, Andrei Sherban and Norbert Seifert
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Session Session 4 — Silicon Debug and Diagnosis
Date/Time Monday, 8 July 2013 / 15:20 — 16:20

Moderators A. Chatterjee, Georgia Tech.
P. Prinetto, Politecnico di Torino

& Accelerating Post Silicon Debug of Deep Electrical Faults 61
Bao Le, Dipanjan Sengupta, Andreas Veneris and Zissis Poulos

< At-Speed BIST for Interposer Wires Supporting On-the-Spot Diagnosis 67
Shi-Yu Huang, Jeo-Yen Lee, Kun-Han Tsai and Wu-Tung Cheng

< A Failure Triage Engine Based on Error Trace Signature Extraction 73
Zissis Poulos, Yu-Shen Yang and Andreas Veneris

Session Session 5 — Error Detection
Date/Time Monday, 8 July 2013 / 16:40 — 18:00

Moderators S. Das, ARM
A. Sherban, Intel

& A Software-Based Self-Test Strategy for On-Line Testing of the Scan Chain Circuitries in Embedded
Microprocessors
O. Ballan, P. Bernardi, B. Yazdani and E. Sanchez

< Reducing DUE-FIT of Caches by Exploiting Acoustic Wave Detectors for Error Recovery 85
Gaurang Upasani, Xavier Vera and Antonio Gonzalez

& Error Detection Encoding for Multi-Threshold Capture Mechanism 92
Kedar Karmarkar and Spyros Tragoudas

< Exploiting the Debug Interface to Support On-Line Test of Control Flow Errors 98
B. Du, M. Sonza Reorda, L. Sterpone, L. Parra, M. Portela-Garcia, A. Lindoso and L. Entrena

Session Special Session 1 — The Economics of Silicon Reliability
Date/Time Monday, 8 July 2013 / 18:10 — 19:30
Organizer/Moderator A. Evans, iRoC

Speakers Ran Manor, Marvell Semiconductors, Israel
Huifang Jiao, Huawei Networks, China
Yervant Zorian, Synopsys, USA
Jacob Abraham, U Texas at Austin, USA

Session Session 6 — Hardware Security
Date/Time Tuesday, 9 July 2013 / 09:00 — 09:40

Moderators A. Grasset, Thales
L. Anghel, TIMA

< A-SOFT-AES: Self-Adaptive Software-Implemented Fault-Tolerance for AES 104
Fabian Oboril, llias Sagar and Mehdi B. Tahoori

< Power Supply Glitch Induced Faults on FPGA: An In-Depth Analysis of the Injection Mechanism
Loic Zussa, Jean-Max Dutertre, Jessy Clédiere and Assia Tria
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Session Special Session 2 — Approximate Computing and Error Resilient Design
Date/Time Tuesday, 9 July 2013 / 10:00 — 11:20

Organizers/Moderators S. Mukhopadhyay, Georgia Tech.
K. Roy, Purdue U

< Approximate Computing: Energy-efficient Computing with Good-enough Results 248
Anand Raghunathan and Kaushik Roy

< Exploiting Application Resiliency for Energy-Efficient and Adequately-Reliable Operation 249
Georgios Karakonstantis, David Atienza and Andy Burg

< Error Resilient Logic Circuits under Dynamic Variations 250
Kwanyeob Chae and Saibal Mukhopadhyay

& Challenges of RF and Mixed Signal Design under Process Variability 251
Georgios Panagopoulos, Phillipp Riess, and Peter Baumgartner

Session Session 7 — Analog Measurements and Monitoring
Date/Time Tuesday, 9 July 2013 / 11:40 — 13:00

Moderators D. Pradhan, Bristol U
H. Stratigopoulos, 7/MA

< Embedded High-Precision Frequency-Based Capacitor Measurement System 116
Loic Welter, Philippe Dreux, Jean-Michel Portal and Hassen Aziza

< Real-Time Checking of Linear Control Systems Using Analog Checksums 122
Suvadeep Banerjee, Aritra Banerjee, Abhijit Chatterjee and Jacob A. Abraham

< Perturbation-Immune Radiation-Hardened PLL with a Switchable DMR Structure 128
SinNyoung Kim, Akira Tsuchiya and Hidetoshi Onodera

& Scanning the Strength of a Test Signal to Monitor Electrode Degradation within Bio-Fluidic Microsystems 133
Qais Al-Gayem, Hong Liu, Haroon Khan and Andrew Richardson

Session Session 8 — SER Analysis
Date/Time Tuesday, 9 July 2013 / 14:00 — 15:20

Moderators E. Ibe, Hitachi
A. Miele, Politecnico di Milano

& Hierarchical RTL-Based Combinatorial SER Estimation 139
Adrian Evans, Dan Alexandrescu, Enrico Costenaro and Liang Chen

< SRAM Soft Error Rate Evaluation under Atmospheric Neutron Radiation and PVT Variations 145
G. Tsiligiannis, Elena I. Vatdjelu, L. Dilillo, A. Bosio, P. Girard, S. Pravossoudovitch, A. Todri, A. Virazel, F.
Wrobel and F. Saigné

« State-Aware Single Event Analysis for Sequential Logic 151
Dan Alexandrescu, Enrico Costenaro and Adrian Evans

& Parity Check for M-of-N Delay Insensitive Codes 157
Julian Pontes, Ney Calazans and Pascal Vivet
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Session Session 9 — Posters

Date/Time Tuesday, 9 July 2013 / 15:20 — 16:20

< A High Throughput Configurable Parallel Encoder Architecture for Quasi-Cyclic Low-Density Parity-
Check Codes 163
Alaa Aldin Al Hariri, Fabrice Monteiro, Loic Siéler and Abbas Dandache

& Error-Tolerance Evaluation and Design Techniques for Motion Estimation Computing Arrays 167
Shyue-Kung Lu, Ming-Chang Chen and Yen-Chi Chen

« Online Error Detection in Multiprocessor Chips: A Test Scheduling Study 169
Manolis Kaliorakis, Nikos Foutris, Dimitris Gizopoulos and Mihalis Psarakis

& Evaluating a Low Cost Robustness Improvement in SRAM-Based FPGAs 173
M. Ben Jrad and R. Leveugle

< Video Decoder Monitoring Using Non-Linear Regression 175
Brice Ekobo Akoa, Emmanuel Simeu and Fritz Lebowsky

< A Low-cost Input Vector Monitoring Concurrent BIST Scheme 179
L. Voyiatzis, C. Efstathiou and C. Sgouropoulou

& Measuring the Performance Impact of Permanent Faults in Modern Microprocessor Architectures 181

Nikos Foutris, Dimitris Gizopoulos, John Kalamatianos and Vilas Sridharan

< When Processors Get Old: Evaluation of BTI and HCI Effects on Performance and Reliability 185
Chiara Sandionigi, Olivier Heron, Clément Bertolini and Raphaél David

Session Session 10 — FPGAs and Flash Memories
Date/Time Wednesday, 10 July 2013 / 09:00 — 10:00

Moderators J. Abraham, U Texas at Austin
R. Leveugle, TIMA

< A Fully-Automated Flow for ITAR-Free Rad-Hard Atmel FPGAs 187
Nikos Andrikos, Massimo Violante, David Merodio Codinachs

« HHC: Hierarchical Hardware Checkpointing to Accelerate Fault Recovery for SRAM-Based FPGAs
Enshan Yang, Keheng Huang, Yu Hu, Xiaowei Li, Jian Gong, Hongjin Liu and Bo Liu

& EF’S: An Evaluation Framework For Flash-Based Systems 199
S. Di Carlo, S. Galfano, M. Indaco and P. Prinetto

Session Special Session 3 — Online Hardware Security
Date/Time Wednesday, 10 July 2013 / 10:20 — 11:40

Organizers/Moderators O. Sinanoglu, NYU Abu Dhabi
Y. Makris, UT Dallas

& A Post-Deployment IC Trust Evaluation Architecture 224
Yier Jin, Dzmitry Maliuk and Yiorgos Makris

& On-Line Testing for Differential Fault Attacks in Cryptographic Circuits 226
Debdeep Mukhopadhyay

< A Smart Test Controller for Scan Chains in Secure Circuits 228
Jean Da Rolt, Giorgio Di Natale, Marie-Lise Flottes and Bruno Rouzeyre

< Scan Attack in Presence of Mode-Reset Countermeasure 230
Sk Subidh Ali, Samah Mohamed Saeed, Ozgur Sinanoglu and Ramesh Karri
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< High-Level Synthesis for Security and Trust 232
Jeyavijayan (JV) Rajendran, Huan Zhang, Ozgur Sinanoglu and Ramesh Karri

Session Special Session 4 — GPUs Reliability
Date/Time Wednesday, 10 July 2013 / 12:00 — 13:20

Organizers/Moderators H. J. Wunderlich, U Stuttgart
D. Gizopoulos, U Athens

< Increasing the Robustness of CUDA Fermi GPU-based Systems 234
Stefano Di Carlo, Giulio Gambardella, Marco Indaco, Ippazio Martellay, Paolo Prinetto, Daniele Rolfo and
Pascal Trotta

« The Functional and Performance Tolerance of GPUs to Permanent Faults in Registers 236
Sotiris Tselonis, Vasilis Dimitsas and Dimitris Gizopoulos

& Efficacy and Efficiency of Algorithm-Based Fault-Tolerance on GPUs 240
Hans-Joachim Wunderlich, Claus Braun and Sebastian Halder

< Experimental Evaluation of GPUs Radiation Sensitivity and Algorithm-Based Fault Tolerance Efficiency
P. Rech and L. Carro

Session Session 11 — Errors in Memories
Date/Time Wednesday, 10 July 2013 / 14:20 — 15:20

Moderators D. Nikolos, U Patras
L. Carro, UFRGS

& Accurate Alpha Soft Error Rate Evaluation in SRAM Memories 205
S. A. Bota. G. Torrens, 1. de Paul, B. Alorda and J. A. Segura

< A Radiation Tolerant and Self-Repair Memory Cell 210
Nikolaos Eftaxiopoulos-Sarris, Georgios Zervakis, Kostas Tsoumanis and Kiamal Pekmestzi

& Transparent BIST for ECC-Based Memory Repair 216
Michael Nicolaidis and Panagiota Papavramidou
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