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Abstract. With nearly three decades of continued CMOS
scaling, the devices have now been pushed to their physical
and reliability limits. Imperfections in manufacturing are
unavoidable due to atomistic scale of nanoscale devices.
With technology scaling, early life failures are becoming
increasingly common due to random manufacturing defects
and SEUs are of great concern during the normal lifetime of
the design. Designs manufactured correctly will wearout
and become unreliable over time because of mechanisms
like NBTI and gate oxide breakdown. The impact of
unreliability results in time-dependent variability, where the
electrical characteristics of the devices will vary statistically
in a temporal manner, directly translating into design
uncertainty in manufactured chips. Further, dynamic
variations in voltage and temperature will induce variability
in the performance of the design. Design techniques which
can adapt to these variations can make the design more
resilient by mitigating errors on the fly. The three
components of adaptive design techniques are failure
prediction, failure detection and failure recovery. Adaptive
design techniques with particular emphasis on error-tolerant
techniques will be reviewed.
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Abstract. The continuous scaling of microelectronics
technology allows for Kkeeping on increasing IC
performance and complexity, but simultaneously poses
serious challenges to design, test and dependability.
Manufacturing defects are becoming more likely, and
parameter variations occurring during fabrication even more
severe. Together with the increased ICs' complexity and
operating frequency, this is making ever more challenging
to guarantee that clock signals are distributed throughout the
die with correct skew, duty-cycle, limited jitter and sharp
edges. On the other hand, providing correct clock
distribution is mandatory for synchronous ICs, to guarantee
their dependable operation. The talk will discuss data on
clock  fault likelihood  for  high  performance
microprocessors, and their expected increase for next
generation microprocessors. Their testing difficulties, and
resulting impact on system dependability will then be
analyzed. Possible approaches to allow their concurrent
detection and correction in the field to improve system
dependability will be described. The issues discussed will
encompass industry wide techniques, as well as alternate,
currently under development approaches.
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