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Both groups, we are working on the research
and development of computing systems driven
by noise.

In this case we will emphasizes on the
unconventional fact that noise may benefit the
reliability of hardware.
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Moderador
Notas de la presentación
I will start introducing the AD-AVG architecture which is one of the basic building blocs for improving the reliability of nanoscale circuits and systems.
I will present very briefly how do we measure its yield and how do we simulate the impact of degradation over time.
After this I will give the motivation for this work and I will enter into the main topic of this work which is the analysis of the DSR effect. To do so I will present the results of two simulation experiments and finally I will give the conclusions.


Motivation: Technology
Evolution --- Moore’ s Law

Transistors
Per Die

1072,
¥ 1965 Actual Data

10°4 m MOS Arrays 4 MOS Logic 1975 Actual Data 256M °12M

108 © 1975 Projection Tk ltanium”
Memory Pentium® 4

T& . Pentium® Il
A Microprocessor . Pentium®ll
1068 - > Pentium®
105
104 o
103.
102 |
101 -

10°

1

Terascale Computing (1012)

N° transistors, memory size, performance

P T T 1T T DT T T Elplalabeke bkl sbaboBaosl 5P 8 T Tl Ealatbe hah abslebadal SescTaehol 1 1P .1 1T 11

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010



Moderador
Notas de la presentación
Representation from Intel documentation
Trend of increasing Nº of trans. per die (per chip). More or less doubling the counts every two years
Nowadays we are reaching the so called era of Terascale Computing (tera-trans, tera-bytes, tera-flops) 
Numbers of 10 to power 12
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Scaling Limits

e Fundamental: thermodynamics, quantum mechanics, electromagnetic
e Material: oreakdown, heat transfer, degradation

o I\/Ianufacturing: lithography limits,
variability
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Situation nowadays

e Variability, manufacturing limitations and
degradation are causing loss of performance
enhancement. Making critical the technology
progress.

* The manufacturing yield and lifetime is
dramatically affected

- Need to introduce Fault Tolerance: Redundancy



Redundancy

Design reliable systems from non-reliable
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INTRODUCTION — THE ADATIVE

AVERAGING CELL (AVG)
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Moderador
Notas de la presentación
IN THIS WORK WE PRESENT AN INTERESTING EFFECT THAT OCCURS IN THIS ARCHITECTURE. IT CONSISTS ON A RELIABILITY IMPROVEMENT OVER TIME DUE TO DEGRADATION.
Such as degradation and external aggressions


Heterogeneous-aware Reliable
Design: ADAPTIVE-AVG cell
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DEGRADATION IMPACT ON AD-AVG
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MOTIVATION

Analyzing the reliability of the Adaptive Averaging Cell (AD-AVG) against noise
and degradation we observed that...

SOMETIMES, HARDWARE DEGRADATION
DOES NOT MEAN A LOSS OF RELIABILITY

- AD-AVG architecture
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INTRODUCTION — YIELD MEASUREMENT

AD-AVG YIELD = % of circuits in a MC simulation that satisfy the reliability
requirement Pe < 104
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Moderador
Notas de la presentación
P_e={1 \over 2} \times \text{erfc} \left( {V_{cc} \over \sqrt{8} \sigma_{y'}} \right)
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Heterogeneous-aware Reliable
Design

Degradation Stochastic Resonance
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Heterogeneous-aware Reliable
Design
AD-AVG Implementation Variability Monitor based on a
disagreement detector between
v L[ /Z the AD-AVG output jj and the
ariability Monitor . . .
S —— signal provided by each replicay;
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Noise injectors based on diodes
designed to work through avalanche
breakdown
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CONCLUSION

- Noise combined with degradation produces the DSR effect in
highly replicated FT AD-AVG.

- Controllable noise added to each of the input replicas can
improve the FT hardware yield under specific degradation
conditions.



	Degradation Stochastic Resonance (DSR) Concept: Benefits of Noise Injection
	Número de diapositiva 2
	OUTLINE
	Motivation: Technology Evolution --- Moore’s Law
	Número de diapositiva 5
	Scaling Limits
	Situation nowadays
	Redundancy�Design reliable systems from non-reliable components
	INTRODUCTION – THE ADATIVE AVERAGING CELL (AVG)
	Heterogeneous-aware Reliable Design: ADAPTIVE-AVG cell
	Número de diapositiva 11
	MOTIVATION
	INTRODUCTION – YIELD MEASUREMENT
	Heterogeneous-aware Reliable Design
	Heterogeneous-aware Reliable Design
	Heterogeneous-aware Reliable Design
	Heterogeneous-aware Reliable Design
	CONCLUSION

