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Abstract

The increasing complexity of designs have rendered traditional pre-silicon verification
strategies inadequate, as a result of which, an increasing number of functional errors are
escaping into silicon. Post-silicon validation has emerged as a viable solution to this
problem, where initial samples of the chip are tested in an environment that resembles its
intended operating conditions. The foremost challenge during post-silicon validation is
the limited visibility into the functioning of the chip. Two approaches have been proposed
to tackle this: (i) capture atomic snapshots of the state at regular intervals, and (ii) record
the behavior of a few internal signals continuously. The data thus captured through either
of the approaches is transferred off-chip for further analysis to detect the presence of bugs.
Such off-chip transfers are usually over a low bandwidth debug link, which makes them
extremely time-consuming.

In this thesis, we propose techniques to minimize the time taken for such transfers
under both the aforementioned approaches by discarding as much redundant or irrelevant
data as is possible in order to reduce the volume of data to be transferred off-chip. Under
the first approach, we achieve this by only transferring the changes to the state since
the previous snapshot. We propose a novel hardware structure called Interval Table that
stores the information on updates to the state using negligible area. Under the second
approach, we propose novel hardware to summarize the behavior of the internal signals
by discarding the information that is irrelevant to debug the observed error.

Further, instead of disabling the on-chip debug hardware, we propose to reuse them
in-field in ways that benefit the target applications. We demonstrate this through an ex-
ample where the proposed summarizer is reprogrammed to function as a jitter unit that

helps mitigate operating system jitter.
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