
Systems on a Chip Specialist Workshop

from Prof. Tony Davies, King’s College London.

Responses (comments, suggestions, offers to contribute, etc.) should be sent to
<tonydavies@ieee.org>

At the European Conference on Circuit Theory and Design (ECCTD’01) to be held in
Helsinki, Finland, it is planned to hold a Specialist Workshop on Systems on a Chip (SoC).

The workshop is expected to be on either 28th or 29th August 2001, and may be half day or full
day, depending upon the level of support for it and details still t o be worked out.

The subject of Systems on a Chip involves issues from a number of traditionally-separate
subject area.  For convenience these may be mapped on to the titles and fields of interest of the
various IEEE Societies.

Thus, from the Electron Devices Society point of view, SoC may appear to be about improved
chip fabrication and semiconductor materials issues, from the Solid State Circuits Society point
of view it may appear to be about designing and testing low power gates and flip flops, from
the Circuits and Systems Society point of view it may appear to be about methodologies for
designing speed independent and delay independent subsystems on a chip, and on the data-
communications between these sub-systems, and from the Computer Society point of view, it
may seem to be about programming distributed computer architectures.  From the
Electromagnetic Compatibili ty Society point of view a System on a Chip may just represent a
device that radiates a lot of troublesome electromagnetic interference (from a variety of high
power, high-speed clocks) and risks causing improper operation of nearby, perhaps safety-
criti cal, objects.  Still other views may come from the Signal Processing Society, where the
SoC may just seem like a complex and adaptable signal processor, and the Communications
Society, which may see it as a key to integrating improved handheld multimedia products into
a wireless environment.
No one viewpoint is suff icient, and a coherent Systems on a Chip approach is needed instead of
the present rather fragmented and independent efforts.

The aim of the workshop it to bring together experts from many of these areas, to assist the
participants in gaining a coherent overview of the important issues.  At the same time, the
material is intended to be presented in suff icient depth to be of value to those either working in
the SoC area or planning to enter it.

It is clear that chips containing up to a billi on transistors will become feasible soon, given the
continuing progress in feature-size reduction, and clock rates of several GHz will also become
commonplace. Integrating onto a single chip huge numbers of digital processors with the
complexity of a Pentium II I ®, each with a 10GHz clock rate, is becoming a realistic future
possibili ty, and represents many challenges including the question of clock distribution, power
management and not least the overall question of what useful functions could be carried out by
such a component.  Fully synchronous designs may be impossible because of clock-distribution
problems, while asynchronous designs bring a whole new domain of design and testing
problems.



Added to this is the possibili ty of including on the same chip some radio-frequency analogue
circuits (typically various kinds of radio receiver and perhaps transmitters), some analogue low
frequency circuits (perhaps in association with various sensors also integrated onto the chip,
and finally, perhaps some micro-miniature electro-mechanical moving parts could be present
for use as actuators, etc.  Maybe optical sensing will be included to make integrated image
capture and processing operations as sub-system parts.

The range of skill s required of the designer can be seen to be very extensive, and it is doubtful
whether many of today’s designers are well prepared for a future in which they have to play a
key part in SoC design.

Testing will be a formidable challenge, as will assuring that performance specifications are
really met.  Many SoC components could become components in safety-criti cal real-time
systems, and the assessment of correctness will not be easy.  Think of a single chip with a
hardware complexity far greater than the software complexity of Microsoft Office ® !
It is clear that progress will be dependant upon the development of powerful high-level design
tools, which must also carry an assurance of reliabili ty.

Topics which might be covered by the workshop could include:
Predictions of the technology-progress towards SoC – what can realistically be expected, what
have the semiconductor-industry ‘road maps’ suggested, and what are the implications?
What can be expected of fully digital SoC structures?  What architectures will be possible,
what will be the design, implementation and testing problems?  Will t hey be fully synchronous,
will t hey be fully asynchronous, will t hey be ‘GALS’ (Globally Asynchronous, Locally
Synchronous architectures).  What are the challenges for clock distribution, lower power, etc.
Can fully asynchronous designs deliver the results needed, and if so, can they be tested to
demonstrate that they work?
What are the options and applications for mixed signal (radio frequency analogue parts, digital
signal processing parts, fully digital controllers, actuators, optical sensors, etc.) all on one chip?
How will t he engineering educational foundations stand up to the new requirements?  Will the
curriculum need to be overhauled, and will t he academic and other vested interests allow it to
happen in time?  Where will t he future skill ed workforce come from, how many are really
needed?  Who will make money from SoC developments?

Contributions which could answer such questions as those posed above are welcomed for the
Workshop.  Initially, anyone wishing to contribute is asked only to give an outline of what they
would like to offer, how and why they wish to offer it, plus suggestions of how it could fit into
an overall framework.

The format of the workshop is still open – it may be possible to attend the workshop without
attending ECCTD itself, or else the workshop may be offered as an optional extra only to
participants who have registered for ECCTD’01.   Decisions on these matters will be taken
later on.
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