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Bioengineering applications
health monitoring systems, body area
sensor networks, implantable cardiac

pacemakers

Laboratories-on-chip Industrial applications
impedance spectroscopy in food processing, medical
scientific experiments, bio-MEMS instrumentation, energy

products, bioprocessors-on-chip conversion
Applications
Mission critical embedded systems and sensorics
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BME Sensors and EMBEL-II

Data acquisition

Biosignal sensor networks Technology RES
interpretation biosignals, mw‘uo: nano, MEMS Test research
methods brain electrical EMBEL1 SIS, theory of
o liations material research diagnostic
. . . Anals i
biooptical methods LR modelling,
BME design mixed- defect analysis,
Bioengineering signal design, test synthesis
research electronic v
understanding and Signal conversion, components and

affecting the
processes in brain,
i ics of
atherosclerosis,
predicting sudden
cardiac death,
monitoring clinical

digitising, subsystems
minimising

Signal processing and modelling
theory, methods and algorithms,
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Design Trends

v System on a Chip (SoC)
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Network on a Chip
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Computational
RF / Analog

Processor cores
Hardware blocks
FPGAs

Storage
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NoC Example
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Technology Scaling

v Today: 65 nm, going down to 22 nm by 2016

v Benefits of scaling the dimensions by 30%:

= Reduce gate delay by 30% (increase operating
frequency by 43%)

= Double transistor density

= Reduce energy per transition by 65% (50% power
savings @43% increase in frequency)
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Implications to Design

v Design fabric will be Regular

v Will look like sea-of-transistors interconnected with
regular interconnect fabric

v Shift in the design efficiency metric
= From Transistor Density to Balanced Design

BUT

v Manufacturing of these sub-nanometer chips defect-
free is almost impossible (yield is below acceptable
levels)

v Increasing importance of transient and intermittent
faults (due to the environment)
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Transient faults

= Happen for a short time

= Corruptions of data,
miscalculation in logic

= Do not cause a permanent
damage of circuits

= Causes are outside system
boundaries

[ TI N
HE TALLINNA TEHNIKAGLIEOOL
M TALLNN UNIVERSITY OF TECHNOLOG




© Gert Jervan, TTU/ATI

Tookindlad ststeemid mitteusaldusvaarsetel platvormidel

© Gert Jervan, TTU/ATI Tookindlad ststeemid mitteusaldusvaarsetel platvormidel

Transient faults

Electromagnetic interference (EMI)

Radiation

Lightning storms
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Intermittent faults

= Manifest similar as
transient faults

= Happen repeatedly

m Causes are inside
system boundaries
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Intermittent faults

Power supply fluctuations "
PRl Software errors (Heisenbugs)
Bt mwaouxoor.
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Fault Tolerance

v Fault tolerance and reliability are system
issues, requiring work with hardware,
software, time and information

v It is incrasingly hard to work with hardware
issues

v More work will be done at the system level
= Built-in self-repair
* Dynamic reconfiguration
* Re-execution, replication, checkpointing, ...
e Task remapping/rescheduling
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Fault Tolerance at System Level

Fault Tolerance
Techniques

Mapping & Hardware / Feedback loops

Software Partitioning

Scheduling
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The problem to be solved:

How to design reliable system out of
non-reliable hardware?






