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This month we use one of our focus sections to
take a look at some of the recent developments in
microcontrollers and their applications. In its
recent report on semiconductor market shares in
2003, Semico Research indicated that while the
total semiconductor market grew 18.3% and was
worth $166billion, MCUs provided nearly
$10billion in sales. This is put partly in to
perspective by Intel’s total revenues which fall
just short of $27billion.

According to the Semico research the MCU
market did not keep up with the total semiconductor
market last year, only growing 6.8% to $9.98 billion
in 2003.  Eight  bit MCUs hold 40% of the market,
16bit 29%, 32bit or greater 27% while 4bit only
commands 4%.  

However, microcontrollers remain a key element
in the embedded sector.

Atmel was the company having the highest
revenue growth and gain in market share in the top
ten, says Semico, followed by STMicroelectronics
which also showed healthy performance. Overall,

the company to show the most growth in this
category was Sharp, with a 218.3% gain in revenues
to $113.0 million, climbing from 19 to 13 in rank. The
top three by sales were Renesas, Motorola and NEC
Electronics, which together account for over 53% of
the microcontroller market.

While in the processor sector faster seems to
equate with better engineers looking to use
microcontrollers continue to look for best fit
solutions. This in turn sees ongoing development at
the 8bit level. In this issue (page 16) Danny Aldred of
Silicon Laboratories argues how 8-bit MCUs are
becoming SoC solutions while last month we
highlighted how Zilog, who first introduced the Z80
in 1976, is continuing to innovate with its latest Z8
Encore XP Flash MCUs.

Embedded Flash is the fastest growing segment of
the 8-bit market. Last year other research from
Semico showed how in the 8-bit MCU sector,
devices with Flash on-chip were growing at a
compound annual growth rate of 21% , outstripping
the 7.5%CAGR of 8-bit devices overall.

Microcontrollers retain embedded focus

Comment by
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SOFTWARE 

Service brings maths to software development
Verum Consultants, a European
start-up based in Eindhoven,
have developed, in conjunction
with the University of Oxford,  a
mathematical approach to soft-
ware development, which
should iron out inherent flaws
in the most critical of software
applications. 

Verum has developed a tech-
nique called Analytical Software
Design (ASD) that enables be-
haviourally-complex software
specifications to be described
and verified mathematically
prior to development.

Verum believes that ADS will
ultimately enable software de-
velopment projects to be deliv-
ered within a predictable
timescale, at a fixed budget,
with a known level of errors.

ASD ensures that a software
specification is mathematically
correct at the outset of a pro-
ject, so reducing the number of
errors introduced throughout
the project, and ensuring that
the code can be accurately veri-
fied for correctness at the end
of this project.

Robert Howe, Chief Execu-

tive Officer of Verum Consul-
tants, said, "You wouldn't start
building an aeroplane or a sky-
scraper without first proving the
design mathematically. Yet this
happens every day in the soft-
ware development industry as
coders sit down in front of work-
stations. And as a result software
failure and unpredictability is a
norm.”

Mathematics is used to verify
a design at the outset of a pro-
ject and throughout its develop-
ment in almost every other area
of engineering. But software en-
gineers traditionally go direct
from a written specification to
code development.

Under existing software de-
velopment models Verum be-
lieves that testing as a means to
removing software defects is
flawed: because no design veri-
fication is possible, software test-
ing involves finding and remov-
ing not only implementation
defects, but all defects intro-
duced through the develop-
ment lifecycle, and the inher-
ently non-deterministic nature
of complex behavioural soft-

ware means that it is essentially
untestable.

Verum's consultants work
with clients throughout the life-
cycle of a development project
to produce verifiable code, in
precisely the same way that a
structural engineer works in the
civil engineering industry.

Guy Broadfoot, Verum's
Chief Technical Officer, has
spent the last 30 years as a soft-
ware development manager
and engineer. He developed
Verum's Analytical Software De-
sign (ASD) approach after
studying software engineering,
specialising in formal methods
at the University of Oxford.

Based on completed assign-
ments, Verum estimates that the
application of ASD throughout
a software development project
reduces software defects by a
factor of five, and more cru-
cially, rework by a factor of four.
Rework, the unpredictable com-
ponent of a software develop-
ment project usually accounts
for an additional 40 to 50% of a
project's effort.

Broadfoot added, "The soft-

ware development industry is
adolescent at best. The applica-
tion of mathematical models to
the software development
process, which is common to
every other area of engineering,
is part of the process of growing
up." 

As well as enabling software
specifications to be described
and verified mathematically
prior to development, ASD also
produces data sets that can be
used for statistical testing of the
end result. Verum adds this ele-
ment to a client's own engineer-
ing process by working closely
with the client's software archi-
tects and designers.

Because this technique is
much like other mathematical
verification methods, such as
the finite element analysis used
to verify structural designs,
Verum’s approach allows for
the most complex concurrency
and control errors to be discov-
ered early on.

Verum is positioning its ser-
vice for use in the software for
the OEM, automotive, medical
and telecoms markets.


