
Advanced Processor Technologies
Electronic computing plays an increasing role in all our
lives, enabled by spectacular and sustained advances in
microelectronic manufacture that make products ever
faster, cheaper and more portable. The APT group’s
research is focused on finding novel ways to address 
and exploit the formidable design complexity of the
computer chips at the heart of these products.

Portfolio Partnership
The illustration is a plot of the DRACO telecommunications
controller chip whose actual size is 7mm square. The upper
half of the chip comprises synchronous telecommunications
circuits designed by an industrial collaborator. The lower half is
a self-timed processing subsystem designed by the APT group.



Advanced Processor Technologies
Today the average inhabitant of the developed world interacts directly with
dozens of computers every day in mobile phones, cars, personal organisers,
TV remote controls, and so on. The growth of this technology is driven by
‘Moore’s Law’, the observation made by Gordon Moore in 1965 that the
number of transistors that can be integrated onto a silicon chip doubles
every 18 months. Moore predicted that his ‘law’ would continue to apply
until at least 1975; today it is still expected to continue for another ten years.

This unprecedented progress in manufacturing technology already delivers
chips containing hundreds of millions of transistors at costs of below $1 per
million transistors. The biggest problem identified by the industry for the
next decade is to understand how best to exploit this phenomenal resource.
The challenge of designing components of this complexity is formidable; 
the APT group’s research addresses this challenge in novel and innovative
ways. The work includes developing asynchronous design techniques and
tools (epitomised by the internationally-recognised Amulet series of 
self-timed implementations of the world-leading, UK-designed, ARM
microprocessor architecture), on-chip multiprocessor architectures that
exploit lightweight threads, and hardware support for large-scale artificial
neural processing systems.

A recent report by the House of Lords Science and Technology Select
Committee, ‘Chips for Everything’, noted that the UK has significant
industrial strengths in complex microelectronic system design. The 
APT group’s research, supported through the Portfolio Partnership,
contributes to ensuring that these strengths will be sustained and
enhanced in the future.
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Steve Furber, Head of Department, ICL Professor of Computer Engineering,
Department of Computer Science, The University of Manchester, 
Oxford Road, Manchester M13 9PL UK. T: +44 (0)161 275 6129; 
F: +44 (0)161 275 6236;  M: +44 780 169 7951;  E: sfurber@cs.man.ac.uk; 
http://www.cs.man.ac.uk/apt

Portfolio Partnership

EPSRC, Polaris House, North Star Avenue, Swindon SN2 1ET
Switchboard: 01793 444000, Helpline: 01793 444100, E-mail: infoline@epsrc.ac.uk
You can find out more about our work by visiting our website: www.epsrc.ac.uk 
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