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Comment

| ot's lak Rubbish

he beginning of this coming New Year

does not have to start, as per usual, with

cheer and thoughts of happy beginnings.

This is the year when the Waste Electrical
and Electronic Equipment (WEEE) directive kicks
in. By that time, the directive would have been
almost four years in the making. And it all started
because the electrical and electronic waste is the
fastest growing in the EU.

This is not surprising considering how easy —
and relatively inexpensive — it is to replace old
equipment; ‘replacement’ being a notion that our
parents would have thought wasteful only a few
years ago. Nowadays, most electronic equipment
has a very short lifetime and the simplest thing to
do when it expires — especially with small items
such as electric shavers, electric toothbrushes
and mobile phones - is to dump them in the bin
without much thought. After all, what could one
do with them? Store them in a plastic bag in the
garage forever?!

Recently, the Royal Academy created a man-
sized sculpture made solely out of dumped elec-
trical and electronic equipment, called the WEEE
Man. It is said that each of us on this earth dumps
as much equipment in our lifetime to create such
a sculpture. The mind boggles when one starts
thinking about the size of the population and what
that equates to in terms of electrical and elec-
tronic rubbish. Effectively, each of us has a WEEE
duplicate.

Calculating the size of the problem has made
the EU get on to the case, which is when the
WEEE directive concept was born.

The idea is laudable, but is it practical and
cost-effective? First comes the registration of
each producer of electrical and electronic equip-
ment. This in itself, apart from being costly, is
time-consuming. The form, it is said, contains a
thousand data-fills.

However, if you don’t register, you are perpe-
trating a criminal act. Then follow the issues

related to the type of materials used in the manu-
facturer’s product. At the point of disposal of such
equipment, we still do not understand — as individ-
uals or businesses — where to ‘bin it’ (with relative
piece of mind).

Similar conundrums will dog every landfill and
recycling firm, as well as local authority and
retailer that needs to deal with WEEE.

Each EU member government has to collate
its country’s data and supply it to the EU. This
includes household and business goods, but also
all such equipment that has been exported to
other EU member states. The EU will count a
market share based on how much WEEE a manu-
facturer creates.

These are just some of the requirements we
know of that need to be met from 2006 onward.

But what are about all the unknowns? Who is
going to declare, qualify and assess the directive’s
effect on the goods sold by all the Dell Boys of the
EU; the versatile merchants who one day sell
apples and tomatoes and the next DVD players?
Do they register? Who controls them?

What about all the goods that are returned
from the retailer to the manufacturer? When will
declaration take place: at the point of return, col-
lection or disposal? Will that be at the retailers’
site or the manufacturer?

In addition, there will be no accounting as to
the amount of WEEE that will continue to crop up
in landfills. How will that be approached?

There are so many questions that, for the time
being at least, remain unanswered. Most of them
relate to the detail — so much detail, in fact, that it
will be difficult to pin down and even more difficult
to deal with. It’ll be interesting to see how the
directive fares once it is in place. | suspect not so
well: as the saying goes, “the devil’s in the detail”.

Svetlana Josifovska
Editor
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\oble services ready’?

The mobile phone has
perhaps been the most
successful product of the
past twenty years. The base
2G GSM telephone has
created a highly successful
market with voice and,
specifically, text services,
building a new model for
person-to-person communi-
cations. The much-trumpet-
ed 3G was meant to take this
to a new level with its high
speed and increased band-
width but, in reality, the
model has not changed.

What has not happened is
the rush of third party applica-
tion providers producing a
host of new services that can
be used over the networks.
This is partly the operators’
fault because they are scared
of the openness that IP pro-
vides. If everyone has easy
access to the network, then
there can be security issues
with hackers and spamming,
as experienced on the
Internet, which will be difficult
to control and, therefore, profit
by. The operators have spent
a lot of money upgrading their
networks and they want a
share of whatever money is
made from them; they don’t
want to be just carriers. A
totally open network could
leave them in that situation.

In addition, there is no
standard framework for third
party developers to work with.
Applications that do appear
have their own way of working,
with their own log-on systems.
There is just too much for the
average user to learn.

Wave the magic wand and
something called IMS (IP
Multimedia Subsystem)
appears that could solve all
the above problems, though

the cynical see it as just
another way for equipment
providers to sell more kit
now that all the operators
have bought into the 3G
infrastructure.

For a relatively modest
investment — say, £3m to £4m
for a small operator — IMS
promises to allow the opera-
tors to keep control of the net-
work while providing a stan-
dard interface that can link all
the applications together, not
just on mobile and fixed
phones but across platforms
such as desktop PCs and
PDAs. It is a bit like an oper-
ating system for mobiles.

IMS first appeared in
release five in early 2002 of
the 3GPP’s constant
upgrading of the mobile stan-
dards. Release six early last
year advanced the IMS part
and release seven, which is in
progress, looks like taking
this even further. It is basi-
cally part of the 3G version of
SIP (Session Initiation
Protocol).

But, as delegates at lIR’s
recent IMS Global Congress
in Budapest discovered, life
is not that simple with inter-
operability and quality of ser-
vice issues still to be
resolved, on top of which is
the problem of planning the
transition to IMS.

The IMS standard, as
written by the 3GPP, also
calls for operators to be run-
ning IP version six, but
nearly all currently use ver-
sion four. Opinion is split on
whether to move to IPv6 first
or test the water with IMS on
IPv4. Upgrading to both IPv6
and IMS at the same time
may be too much for some
operators.

Without quality, users
may reject new services

H owever good the new
services that IMS brings,
customers will not accept
them if the quality is low.
This means operators must
be able to guarantee a
certain bandwidth for IMS
services so that they control
the likes of delay, jitter and
information loss. The prob-
lem is that operators will
have to support thousands of
IMS services simultaneously.
For example, services such
as television over mobile are
very bandwidth-hungry and
could become popular during,
say, major sporting events. As
David Neale, vice president
for service development at
Rogers Communications,
pointed out: “You don’t need
many people watching TV
over your network to ruin it.”
If IMS takes off the way it is
hoped, then the networks are
going to have to support a
mixture of real and non-real
time services. Two users
talking over their phone may
exchange pictures, video and
documents while they are
talking, and this could be
across different networks,
operators and countries. A typ-
ical call could, therefore, start

with the first operator passing
its requirements for the session
to the second operator in
terms of video and audio in
real time, and document
exchange in non-real time. The
other operator responds with
what it can handle, which may
be different. If the two opera-
tors can agree on the require-
ments for the session, then the
call is initiated. All of this has to
be done in the time it takes to
make the call and be trans-
parent to the user.

“Once the session is agreed,
both networks then reserve
the resources for the duration
of the session,” explained
David Moro, project manager
for IMS at Telefonica. This cre-
ates a balancing act for the
operators. They do not want to
tie up such resources on a call
that ends up not using them
and, yet, they know that if the
resources are not there when
needed, then users may start
rejecting the new services.

“To get end-to-end QoS
[quality of service] you need
to request and reserve re-
sources, and the session has
to be managed to control
how the resources are allo-
cated,” said Moro.
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IMS trials are well on their way

The GSM Association has
started conducting SIP
(Session Initiation Protocol)
and early IMS (IP Multimedia
Subsystem) interoperability
tests with the biggest trial
taking place at Scandinavian
mobile operator Telia Sonera.
“We are bringing together
mobile operators and vendors
to try out SIP-based services,”
said David McDonald, director
of technology and standards
at the GSM Association. “Telia
Sonera is leading the trials.”
Although it will be some time

before IMS is working on real
networks, he said that it was
important to sort out problems
before it was launched rather
than going back to sort them
out later. Early action will avoid
IMS from creating “islands of
services” that will not work
with other services or on
different networks and
handsets. Standards, added
McDonald, do not guarantee
interoperability.

So far, more than 20 compa-
nies have participated in three
trials, two in Europe and one in

Asia, the first of which started in
January 2005 and focused on
basic SIP inter-working
between multi-vendor IMS sys-
tems. It managed to get core
IMS systems from different
vendors working together and
demonstrated actual IMS ser-
vices from Nokia, such as video
sharing, gaming and muilti-
media instant messaging.

The second took the results
from the first trial but added
various technical extensions,
including converting from IP
version four to six. This is

important because when IMS
is launched, some operators
will have moved over to ver-
sion six but many will still be
on version four and any
system has to work across
both versions.

The tests were remarkably
successful with no service-
affecting bugs or problems nor
issues over standards.

There were however prob-
lems found with tunnelling IMS
through existing non-IMS net-
works and some bugs within
the applications.

—How 1o get to where we want to go

ough just about every

mobile operator agrees that
IMS is the way forward, there is
still much scratching of heads
when it comes to how to do it
and when. Bill Chapman, chief
platform designer at BT, gave a
stark warning to the IIR’s IMS
delegates when he said it was
going to be “an extremely
long haul”.

One of the problems is that
IMS is still a moving target with
many varying definitions of
what it will mean in practice,
and it may be some years
before this is stable.
Meanwhile, operators know
that if they are not going to be
left behind they have to start
the move soon; most are
looking to install equipment
next year and begin trials.

Also, existing services must
continue to be supported,
which effectively means living
with a hybrid network. The
goal is for the hybrid situation
not to last too long.

“The danger is that you end
up with two networks that your
customers are using,” said
Coert de Boer, director of
worldwide services at Lucent

Telecom Web Serv

Service
Execution
Environment

ices - Parlay X, OMA; SIP

Service Exposure Layer

Service Management

Content Management

action Layer

OSA/Parlay, OMA, Web Services, SIP/IMS,

D
Technologies, “and you end
up having to support both”.

Even when an operator has
moved to a full IMS network
with an IMS application server,
it will still have to support
legacy networks at other oper-
ators, which will mean gate-
ways and translation protocols.

“Migrating to IMS is not
trivial,” said Kristofer Kimbler,
president of equipment provider
Appium. “It is a big investment
and a big operation.”

While the initial trials of IMS
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should be kept separate from
the core network, to avoid
having to support two net-
works for the long term, opera-
tors should start thinking
about deploying a platform
than can handle services
across different networks.

But even before the trials
have begun, new services
being introduced today must
be IMS ready if the operator is
to protect their investments.

Mark Tubinis, vice president
for IMS at Alcatel, suggested a

four-step approach for the
migration to IMS. The first is
getting ready. Work out what
services you want initially and
when, and start using enablers
such as presence that will be
key to the IMS offering.

Secondly, build the service
delivery environment and
implement changes that need
to be made to the legacy ser-
vices. This means buying
application servers to tie in the
existing services with the new
IMS services. “Let’s pick the
services and start converting
them,” he said.

Step three is where the
operator starts to take advan-
tage of the easy integration of
third party applications. This
is also where tight quality of
service (QoS) needs to be
introduced to control new
applications that may have
been developed without QoS
in mind.

The final step is to integrate
fully all the services so that
they are provided in a consis-
tent fashion to the end user.

“We will get to IMS, the
question is how,” he said. “The
way to prove it is by doing it.”
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BAE Systems in Australia is
developing a sensor that will allow
safe landing of helicopters in
conditions currently considered
too dangerous or impossible.
Three-dimensional synthetic vision
will be used in addition to a laser
radar, based on the Eagle-OWL
obstacle-warning sensor, to help
pilots maintain orientation and
situational awareness. The 3D
synthetic vision will be a part of
the existing pilot displays, where
the landing area will be presented
in an intuitive form.

Q
StarCore has unveiled its latest
MPU architecture — the StarCore
V5, which is scalable to over 1GHz
and suitable for multimedia
handsets and basestations. Among
its latest additions are 47 new
instructions, which improve
support for compilers and operat-
ing systems, enhance single-
instruction multiple-data (SIMD)
processing and deliver enhanced
Viterbi performance. The new V5
instruction set, built on StarCore’s
proprietary variable length
instruction set (VLES) technology is
based on a combination of DSP
performance and code density of
the most efficient microcontrollers.

Q

Exception PCB has developed a
new process to enable microvias
to be towered within the inner
layers of high density PCBs. This
helps designers to maximise real
estate and add new features and
functions, but it also allows
greater heat dissipation. The
development involves creating the
microvia of just 0.1mm with a
laser. Exception’s new technique
can work within the tolerances
required to form tiny wells within
the boards that enable towered
microvias to be created.

Q

Maxell’s new battery — the
CR17450 — owes its high capacity
and long life to a combination of
spiral type batteries and bobbin
type batteries. It inherits its high
power from the spiral batteries,
and high capacity and long lifetime
from the bobbin battery. The new
structure is an environmentally
friendly lithium battery, with a
unique ‘spiral wound’ construction
and improved electrical conductivi-
ty. It has high-rate discharge
capabilities (maximum pulse
discharge current 1,000mA) and a
high temperature tolerance (-40°C
to +85°C).

Biometrics technologies fail on
certainty but not on popularity

Biometric technologies are
not perfect for verification
and identification, neverthe-
less, governments are still
going ahead by introducing
them in passports and ID

cards to combat terrorism as
well as benefits fraud.
“Biometric technologies are
not the solution or the only
solution to implement security.
They are not perfect technolo-
gies — but, then, which one is?
However, it is increasingly
inevitable [that they will be
used)], it's convenient and rela-

tively efficient — if you don’t
equate efficient to perfect,”

said J. C. Burgelman, head of

the ICT unit at the IPTS, who
carried out a
study on elec-

tronics identification for the
European Commission’s
Directorate-General Joint
Research Centre.

Although biometrics tech-
nologies are seen as conve-

nient and difficult to forge, they

do not always deliver a 100%
certain identification and not
everyone will be able to use

them, due to disfigurements,
for example. Still, the EC
believes that their introduction
will create a “vibrant European
industry
sector”.

“If we have
more digital
environments
around us,
the need for
identification
will only
increase,”
said
Burgelman.
Forecasts
predict that global biometric
revenues will more than
double in three years, to reach
$4.64bn by 2008. Biometrics
technologies will be used for
verification, identification and
screening — deciding if a
person is wanted in a country
or not. Electronic technologies
range from scanning the face,
fingerprints, iris, DNA, voice,
hand geometry and palmprints
to checking more ‘exotic’
human traits such as gait, ear
shape, retinas and facial ther-
mograms.

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 00

Non-compliant companies will be in line
for prosecution

Prosecutions on the non-
compliance of the
Restriction of the use of
certain Hazardous Substances
(RoHS) directive in the elec-
tronics sector are likely to start
in the middle of next year, and
yet many electronic system
designers are still wondering
what RoHS is.

“What'’s scary is that there
are six months away from the
legislation [starting date] and
design cycles last up to 18
months and, yet, some
designers are still questioning,

‘What is RoHS?’,” said Kevin
Yapp, marketing director at
components distributor
Farnell InOne. “There are still
those who are sitting on the
fence until the first prosecu-
tions take place,”

he added.

The RoHS directive kicks
into play on July 1st, 2006.
Many organisations are
already announcing RoHS
compliant products, but there
will be others who will be
flushing out’ stock in the
meantime, which means that

products and systems con-
taining them will not be com-
pliant past this date.

Farnell InOne is an interna-
tional distributor of electronic
components. Last month it
launched a new catalogue
consisting of some 25,000
RoHS-compliant components,
which is “enough to populate a
board”, as Yapp says.

“We tried to improve our
proposition to the design engi-
neer, as they will need to worry
about RoHS a lot sooner than
anybody else,” he added.

ELECTRONICS WORLD m Jznuary 2006
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VWINMEax 1s hype, says Nokia

iMax cannot deliver

today what it has been
promising for some time, as it
is hype. “WiMax is hype at the
moment. It’s a great technolo-
gy and it has industry backing.
It will offer wireless broad-
band, but, at the moment, it is
all hype,” said Markku
Hoéllstrom, head of WiMax
development at Nokia.

He said that any firm that
labels its product as WiMax
compatible “is lying”. “There
is no WiMax in the world,” he
added.

Gartner analysts have also
branded WiMax as hype. They
are carefully watching
promising technologies,
aiming to predict their deploy-
ment. According to Eric
Paulak, a managing vice presi-
dent at Gartner, WiMax’s mas-
sive infrastructure will need to

be built by someone, but “cur-
rently, companies are too busy
buying each other to make the
financial commitment that
WiMax would require”.

Many of WiMax’s backers
have envisaging that this tech-
nology will compete with DSL
and cable modems for resi-
dential and small business
broadband access by 2008.
Nokia’s Hollstrom explained
the likely adoption curve:
“Fixed WiMax cost of connec-
tivity will be fairly expensive -
thousands of euros — and
there’s no alternative for self-
installment, so this will be a
niche technology. A [cheaper]
alternative would be a
modem, then PCMCIA cards
are coming in 2006/2007,
which will bring costs down.
Then, it will come to high-end
mobile phones.”

He said that Nokia is particu-
larly betting on the mobile
WiMax standard — the
IEEE802.16e. However,
although already expected by
now, its ratification will not take
place until early next year. Even
then, Hollstrom says, the stan-
dard will be 1300 pages long
and most of it unimplementable.
“You need subsets, agreed by
the industry first,” he said.

WiMax uses a widespread
wireless spectrum to provide
fixed and mobile broadband
access across distances of
up to 50km. It is based on
the OFDM (orhogonal fre-
quency division modulation)
scheme and, as such, it is
very good for delivering data,
and more efficiently than 3G.
Although 3G can be milked
for data it is not broadband,
which WiMax can do with

ease. WiMax is also a good
technology for wireless
broadband services as it
offers embedded security
and quality of service.

Average data rates of
70Mbit/s are achievable at
distances of up to 50km, but
the peak data rate is specified
at 268Mbit/s.

Nokia and Intel are
expected to announce WiMax
joint products in the near
future. According to
Hollstrom: “We’ll be selecting
our technology partners by
the end of 2005 and early
2006. We’re comparing notes
[now] with Intel. Commercial
trails will start during 2007
and commercial networks and
devices will be available in
2008, especially in the
Americas and Asia, but not
necessarily in Europe.”
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The WEEE directive could be helped with protocols

The industry needs proto-
cols if the European Union

(EV) is to make success of the
Waste Electrical and Electronic
Equipment (WEEE) directive.
So says David Hulse, public
affairs advisor with S. Norton
and Co. and an ICER (Industry
Council for Electronic
Equipment Recycling) repre-
sentative.

“It will be desirable for some
protocols to be established
when it comes to the materials
that are going into WEEE,” he
said. “Protocols are created by
industry and verified by the
Environmental Agency.”

The protocols — similar to the
Packaging Protocol estab-
lished in 1997 — will help iden-
tify and categorise the type of
hazardous and non-hazardous
materials that are present in

WEEE at the point of collection
and after disassembly. The
industry could specify what
types of materials and to
which percentages are used in
their products, which range
from small and large house-
hold and consumer goods to
business equipment. Based on
those expectations, a range of
recovery methods for such
materials could easily be
established, which will help all
the parties involved, but also
the governments who are
meant to report their data col-
lected over a period of at least
two years into the EU.

“The benefits of protocols
are manifold: there’ll be less
effort going into weighing and
measuring (of WEEE); lower
costs of monitoring and
reporting [of hazardous and
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they enable concentration on
the difficult areas of [these]
materials’ recovery and dis-
posal,” said Hulse.

The drawbacks, however, lie
with how to attract all of the
electrical and electronics
equipment makers — and even
retailers — to join such a
scheme.

The WEEE directive kicks off

in January 2006. By then, all
producers of electrical and
electronic equipment are
expected to register.
According to Adrian Harding
from the Policy and Regulation
at the Environmental Agency,
the registration forms contain
no less than 13 categories or
over 1000 data-fills. However,
registering late will be a crim-
inal offence.




Technology

Three emerging chip-to-chip
interconnection technologies -
HyperTransport, PCl Express and
RapidlO - are being increasingly
integrated into semiconductors
and systems, with shipments
predicted to grow dramatically
over the next several years,
reports In-Stat.

PCI Express is expected to
experience the highest growth of
the three, rising from 8.7 million
systems in 2004 to 283 million in
2009. HyperTransport will grow
with a CAGR of 28%, fuelled by its
success in computing and routing
applications, whilst telecom
applications require RapidIO,
keeping it in third place.
However, In-Stat says, although
each interconnect has roadmaps
to higher speeds and bandwidth,
they all face challenges overcom-
ing jitter using current circuit
board technology. These chal-
lenges may eventually force a
transition to optical interfaces.

Q

One in four electronics manufac-
turers have taken a hit on margins
to maintain sales levels, says
Plimsoll Research. A study into
just how desperate to cling on to
sales the UK’s Top 987 electronics
manufacturers have become has
revealed that 26% have accepted a
reduction in margin or have fallen
into loss as a sacrifice for main-
taining or increasing sales levels.
The study has found that 29% of
companies are already selling at a
loss, 18% are losing money for the
second year, 52% of companies’
margins have fallen, 3.3% is the
average margin in the industry and
3% is the average return on
investment.

Q

IBM has created a custom chip
especially for the Microsoft Xbox
360 games console. The chip is
based on three 64-bit PowerPC
cores, each with two simultaneous
threads and clock speeds greater
than 3GHz. It features 165 million
transistors and is fabricated using
IBM’s 90nm Silicon on Insulator
(SOI) technology to reduce heat
and improve performance. The
chip’s innovative 21.6GB/s Front
Side Bus (FSB) architecture was
customised to meet the demand-
ing throughput and latency
requirements of the Xbox 360
gaming software.

OEMs get a single-chip device for
entry-level mobile phones and above

e first single-chip

GSM/GPRS device packed
with everything necessary to
make a mobile phone handset
has been introduced by Silicon
Labroatories. The AeroFone
Si4905 contains the analogue
and digital basebands, RF
circuit and power manage-
ment unit — circuits that do not
necessarily like each other —in
a single monolithic IC.

The RF circuitry is typically
sensitive to the noisy digital
circuits, audio and high power
management, even when dis-
crete solutions are used.
Bringing all of these in close
vicinity would inevitably make
matters worse, resulting in
degraded RF performance.

The greatest interference
mechanism disturbing the RF
subsystem is the clocking of
the larger digital subsystems
such as the DSP and the
microcontroller. Coupling
mechanisms can result in spu-

rious noise, poor blocking per-
formance, degraded sensitivity,
distortion of the output modu-
lation spectrum and other.

“The system partitioning was
optimised internally to manage
the DSP and MCU MIPS,
which has a direct effect on
the digital clocking activity that
can disturb sensitive RF cir-
cuits. Layer one software and
DSP algorithms had to be
carefully written to help
manage this. Specific circuit
design and layout techniques
were employed to provide iso-
lation and interference attenu-
ation throughout the various
blocks of the IC,” said James
Kimery, marketing director for
wireless products at Silicon
Laboratories.

Now, the AeroFone promises
OEM s to reduce component
count from 250 to only 60 to
build a complete quad-band
handset. External ICs and pas-
sive components that typically

PNVIR'S cays are Not

Professional Mobile Radio
(PMR) networks including
Tetra will continue to exist as
long as emergency services
do. So says Mike Norfield,
managing director of Team
Simoco, a Derby-based radio
communications firm.

“We believe there’s future
for the PMR industry. There’s
no way you’ll get an emer-
gency service via a public net-
work. Sometimes the public
networks are switched off — as
in the case of suspected ter-
rorism, for example.”

“With private networks you
get full security. It’s your net-
work — you control it. When it

comes to public safety they
[emergency services] don’t
like losing control. PMR has
found its niche — security, pri-
vacy and safety.”

PMR has recently gone dig-
ital, continuing the trend of
digitisation in public networks.
“We wanted to give it digital
and advanced features,” said
Norfield, referring to Team
Simoco’s latest product — the
XFin blade trunking system.
“XFin is the gateway from
analogue to digital.”

The XFin technology is a
combination of Analog
Devices’s BlackFin DSP and
Intel’s processor XScale. The

accompany the PMU, charging
circuit and battery interface, as
well as the VC-TCXO, are not
necessary with the AeroFone,
which has the PMU and DCXO
(digitally-controlled crystal
oscillator) with the associated
software on-board.

Equally, the protocol stack,
which is responsible for estab-
lishing and maintaining com-
munication with the network,

has undergone some changes.

LR [ARRRATRNIES

5i4905

AeroFONE™

[t doesn't get smaller than this -
Silicon Laboratories’'s AeroFone
Si4905 ina12x12mm BGA
package

over yet

XFin blade integrates a system
controller and base station in
just 1U. It uses digital tech-
niques for voice and data com-
munication over an IP back-
bone and it has its own IP
address for remote diagnostics
and support. CAT5 Ethernet
connectivity allows remote
configuration, monitoring and
call logging, together with rapid
voice and data routing.
Wireless connectivity is avail-
able using an optional Wi-Fi
router. “XFin can be integrated
into PABXs, with the Internet
and WiMax. We have a unique
signalling that we use — and the
DSP allowed us to do that.”
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Actel infroduces ARM core in its FPGAS

The most popular embedded
soft core — the 32-bit ARM7
—has found its way into Actel’s
flash-based FPGAs. “This chip
turned out to be the 8051 of
the RISC world. We knew for a
long time it was the biggest
selling and it will remain so for
a long time,” said Dr Yankin
Tanurhan, senior director at
Actel. “Now we have added
CoreMP?7, a soft ARM7 core
optimised for use in our
FPGAs, which will enable a
typical system developer to
pick it up and run with it.”

The “pick up and run with”
aspect does however depend
on whether the designer has an
ARM licence. “If they have an
ARM licence, life’'s good,” said
Dr Tanurhan. For those who

don’t have a license they’ll
need to go to ARM. As for the
tools, these can be purchased
from ARM or, indeed, Actel.
“Our RealView Development
Kit [originally an ARM develop-

— 'AG interface

"TARM7
debug logic

32-bit ALU

High-performance
multiplier

| VActel

ment tool] licence is signifi-
cantly cheaper than ARM’s,”
added Dr Tanurhan.

Actel sees an easy route
between FPGAs (used mainly
for prototyping) and ASICs

(used for large volume pro-
duction) via its CoreMP7
chip. “With it you don’t
need to do much to go
between FPGAs and
ASICs,” said Dr Tanurhan.

Even though hard and soft
processor cores have been
added to FPGAs before,
such as the Power PC core
in Xilinx’s Virtex range and
the proprietary Nios in
Altera’s devices, this is the
first time that ARM has
been embedded in them.
“ARM are happy with our
architecture as it is secure
enough and no one can
tamper with their code,”
added Dr Tanurhan.

CoreMP7 operates at up
to 25MHz.

Don’t worry about China, says boffin

hina’s growing strength in

the electronics sector is
not to be feared just yet. So
says Dr Mike Tubbs, one of
the authors of this year’s DTI-
funded R&D Scoreboard.

“China is in the early stages
of development. They are
doing manufacturing very well
but not R&D. They are either
copying or making already
well-known products,” said Dr
Tubbs, who then added: “|
think this will change in the
next five or six years.”

China did not make it into
this year’s Scoreboard, even
though the focus is on the top
70 sectors globally. “Today,
most of them [firms in China]
have less than £22m of R&D
investment, that’s why they
didn’t enter our report,” said
Dr Tubbs.

The DTI consultants have
already cut the qualifying R&D
investment level from £37m to
£22m, which allowed an addi-
tional 300 firms to be anal-
ysed. “We thought we were

cutting out some interesting
companies if we focused on
such a high level of R&D
funding,” said Dr Tubbs.

The Scoreboard also high-
lighted that South Korea was
leading with a 40% increase in
R&D investment on last year.
This country is strong in the
automotive and electronics
sectors and among its strong
representatives are Samsung
Electronics, LG Electronics

and Hyundai Motors.
However, no US firms fea-
tured in the top ten of R&D

investors in the electronics and

electrical sector, where R&D
investment grew 5% globally.
Dr Tubbs believes this is likely
to change in the near future.
“The US are rather keen on
developing military robots. If
they decided to invest in that,
the electronics and electrical
firms will get that funding.”

1004
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Frototyping
ASIC/500
N FPGAS

For all prototypes:

» Always use the biggest capacity,
latest FPGA in the fastest speed
grade and the package with the
most pins. Anything else is false
economy.

»» For debug, consider in advance
how many and which internal
signals you want to observe.

» Make enough prototypes. Who will
want an early functioning version
via this prototype (software
development, outside partners,
potential customers, trade-show
demo, efc)?

» ASIC RTL runs slower in FPGA.
Board speed of 25MHz is typical
and over 50MHz is hard work.
Compromise on prototype speed
Lathder than push FPGA speed too

ard.

»» Keep your RTL source “golden” —
et the tools convert ASIC RTL into
FPGA equivalents rather than
change source code.

If building your own multi-FPGA board:

» For reliability and reduced risk,
consider an off-the-shelf board
before deciding to build your own.

» Why prototype standard interfaces?
Consider a modular/daughtercard
approach to interface to or test bus
access.

»» Use intelligence in allocating on-
board tracks between FPGAS. You
always run out of inter-FPGA
connections before running out of
logic or RAM.

»» Take care in distributing clocks and
resets across multiple FPGAS to
minimise skew and keep FPGAS in
sync.

» Use multiple instances of the same
FPGA device: mixing families or
vendors creates unnecessary
partitioning problems.

This month's Top Ten Tips were
supplied by John Gallagher (Director of
Marketing for ASIC Products) and Doug
Amos (Director of European Business
Development) of Synplicity Inc.

If you'd like to send us your top five or
ten tips on any subject, please write to
the Editor at

EWadmin@nexusmedia.com




Insight

Science and technology bring
new medical devices to life.
Before they are putto good use
N treating patients, hospitals
need to address management
and quality issues first, says
Dr. G. D. Green

omputers have been making

their impact on medical

devices for a long time. Major

improvements in diagnosis

and treatment came about by
the use of X-rays in the development of
computer-assisted tomography scanners
(CAT or CT scanners), which give three-
dimensional pictures of the body.
Likewise, magnetic resonance imaging
(MRI) owes its success to the application
of computer technology.

Millions of patients have benefited from
these two applications alone, not to men-
tion the thousands of other devices made
for patient care enabled by science and
technology. One other example is a rela-
tively simple and inexpensive device such
as the ‘pill camera’ that can be swallowed
by a patient and is now used for wireless-
capsule endoscopy. As the camera
passes through the patient’s body, it
photographs the gastro-intestinal tract,
and transmits pictures to a receiver out-
side the body. This device allows the gas-
troenterologist to examine parts of the
body that are otherwise impossible to
reach.

Advances and applications of modern
science and technology continue
unabated. However, when developing
and manufacturing such devices it is of
highest importance to collect and rely on
objective evidence. This is quite different
from opinions, which often differ amongst
professionals. Good professionals should

10

Devices:
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always welcome open discussions to
obtain the relevant facts and come to a
conclusion as to what is best for patients.

The cost of a device is clearly one factor
to be considered, but it rapidly becomes
unimportant if in the light of clinical trials
the outcomes are not acceptable. The
Medronic (of American origin) pacemakers
used in Glasgow many years ago cost
four times as much as British pace-
makers. These were used because their
implant lifetime, calculated very carefully
from objective evidence, was very good.
Hence, Glasgow patients and the Greater
Glasgow Health Board had the benefits of
fewer pacemaker re-operations. The col-
lection and analysis of ‘objective evi-
dence’ is key to such decisions.

Another point to be borne in mind when
thinking about developing and using
medical devices is that expensive ones
should be in use, if not round the clock,
certainly in evenings and at weekends.
When purchasing highly sophisticated
medical equipment, hospital manage-

AMV
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ment needs to ensure that it is fully used.

What is also needed is much better
management of our NHS hospitals. The
application of ISO 9001 to the whole hos-
pital rather than a few departments would
put top management in control. ISO 9001
is not about perfection, it is about getting
things right every time. All of us make
mistakes from time to time. ISO 9001 is
about striving to get things right and
striving to do things better — all the time,
whether it is in a factory, designing and
manufacturing medical devices, or in a
hospital, diagnosing and treating patients.

Some half a million medical organisa-
tions worldwide already have the ISO
9001 certification.

Oddly enough, the writer does not know
of one single NHS hospital that has
achieved ISO 9001 certification, although
some hospital departments have done so.

Dr Dennis Green is an international

consultant and principal auditor on
1ISO 9001
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INTELLIGENT ELECTRONICS START WITH MICROCHIP

buy.Microchip - source the parts
you need - quickly and easily

P

When developing or manufacturing products, time to market is essential and this may mean you
need to get hold of parts quickly. To complement our distributors’ inventory of Microchip product,
buy.Microchip gives you the ability to order direct from our factory.

buy.Microchip - The easy way to source parts 24 hours a day, 7 days a week

Buy online, pay by credit card
Currently available in 28 European countries

Special fast-turnaround, flexible factory test cell

Speed is important. You need to bring products to market fast to
beat your competitors, and can’t afford to wait around for long-
leadtime components or development tools. Microchip has
created buy.Microchip, an extension of the Microchip website that
allows you to place orders directly with Microchip to ensure the
fastest possible delivery of the parts you need.

Microchip’s distributors carry an extensive range of our vast
product range. However, sudden increases in demand mean
your requirements change and your particular, unique, product
requirements may not be immediately available from a distributor.
Conventional semiconductor production approaches can make it
difficult to respond quickly.

buy.
MICROCHIP
ONLINE CATALOG
e Seag o o EORON
http://buy.microchip.com

Complements existing distribution channels
Buy any Microchip product — devices, tools and development kits

Items in stock ship within 48 hours of ordering

Microchip have built an innovative “Flex Cell” in our testing facility
that is used to provide the parts sold through buy.Microchip.

Basically it's a flexible test cell, which is separate from our high
volume test line. While the flex cell shares the same test platform,
test software, testing method and quality standards, it has one
difference. In the flex cell, Microchip breaks set-ups all day to
reconfigure to the immediate need of our customers. As a result,
flex cell delivers short lead-times, but it costs more to
manufacture so this is reflected in the pricing. If you have an
urgent requirement, buy.Microchip can get you parts fast!

The Microchip name, logo and PIC are registered trademarks of Microchip Technology Incorporated in the USA and other countries. All other trademarks and registered trademarks are the property of their respective owners.

©2005 Microchip Technology Inc. All rights reserved. ME139Eng/04.05
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e Vanishing ICs

e are so accustomed to seeing components

surface-mounted on boards that one’s first

glance at a board having embedded chips is a

bit startling: the surface of the board has no

components at all and is featureless, except
for a faint rectangular dimple over each embedded IC.

Questions immediately come to mind: is this the end of sur-
face mount? Will reflow ovens become obsolete? Can we gain
even more performance per unit area by mounting additional
components on top of this naked thing? Are there other
advantages to what is being called “vertical miniaturisation?”

The development of board-embedded components has
already reached serious levels in work carried out by a
European consortium, whose members are cooperating in the
Hiding Dies project (www.hidingdies.net). Academic and com-
mercial partners are Fraunhofer IZM, the Technical University
of Berlin, Nokia (Finland), Philips (Netherlands), AT&S (Austria),
Datacon (Austria), CWM (Germany) and IMEC (Belgium). The
goal of the consortium is to make the technology feasible and
cost-effective for the production of consumer products. In
addition, at least one European manufacturer has separately
undertaken its own research.

Production of an “embedded” board begins with the board
itself, to which components and additional layers are
added. Currently, the consortium uses a board having a
double-layered core and made from halogen-free FR4
board material, one of the somewhat more costly ver-
sions of FR4 that have been marketed in order to meet
RoHS requirements. In the next few months, the consor-
tium will begin assembling coreless boards, using two
layers of resin-coated copper, or RCC.

An important property of this board material is its relatively
high glass transition temperature (Tg) of 170, compared to the
normal FR4 Tg of about 140. The higher Tg enables the board
to withstand Pb-free reflow temperatures, should reflow be
required.

As a first step, the uncut wafer of tested ICs is thinned down
to 50 microns, and in some cases less than that. The alu-
minum contact pads on top of the chip need to be modified to
accept microvias that will be formed later. Modification is
done by sputtering the pads with 0.2 microns of T/W/Cu,
structured by a lithography step, and by reinforcing this met-
allisation with the electroless deposition of a 5-micron copper
layer. This two-step process will eventually be replaced by
less costly single-step copper bumping.
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By Keith Gurnett and Tom Adams

After the wafer is singulated, the individual good die is
bonded to the board using printed adhesive or die-attach film.
It is important at this point to avoid irregularities in the bond
line beneath the chip, which must lie perfectly flat, since
dielectric layers will later be laid over the chip. “This is a rule
from PCB manufacturing,” explains Fraunhofer IZM physicist
Andreas Ostmann. “You should always try to have a symmet-
rical build-up; if you don’t do that, then you have a warped
board.”

Conventional die-bond equipment places the die.
Throughout development, the consortium has used conven-
tional equipment so that existing production lines would be
able to move into embedded production without huge invest-
ments in new equipment.

In the next step, high-Tg resin-coated copper (RCC) is
vacuum-laminated onto both sides of the core. The dielectric
thickness of the RCC is 70 microns, while the copper is five
microns thick. In the final steps, microvias are drilled down to
the bond pads on the chips, and are plated with PCB-com-
patible copper (see Figure 1).

As yet, there is no extensive reliability-data for embedded
chips, so — aside from simulations — no one knows how well
they will last. But Ostmann points out that the chip being
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L[ AtAT&S in Austria, they have begun manufacturing the parts
on 18 x 24 inch panels. It’s still in the engineering phase,

but it is now feasible to do this in the production line JJ
Andreas Ostmann, physicist, Fraunhofer IZM
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supported by a
polymer on all sides
should make the
construction fairly
rugged. Aside from
the lack of wires, he
points out that it is
not too different
from Chip-on-Board
assemblies, where
the chip is covered
by an epoxy glop-
top. And Chip-on-
Board assemblies,

Embedded chip from Fraunhofer [ZM

13




Focus

O
\4 \ 4
s |

a) Bonding of the die onto the core

c) Laser driling of vias
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b) Embedding in a polymer layer by vacuum lamination

d) Metallisation of vias and Cu structuring

he notes, are used in low-cost items like handheld calculators,
where they have an excellent reliability record.

One of the key factors determining reliability is the response
of any electronic assembly to thermal changes. Because they
contain layers of woven fibreglass, FR4 boards are, a sort of,
thermal oddity — they expand relatively little in the X and Y
dimensions, but much more in the Z dimension. To some
extent, the boards used to date for embedding have avoided
Z-dimension problems by being very thin. But there is always
some internal movement during thermal excursions.

“We have discovered some processing tricks,” explains
Ostmann, “and we have found that after lamination of the
RCC on top of the chip that there is a bending of 10 microns,
which is acceptable.” He also points out that their current
designs are inherently asymmetrical because they place chips
only on one side of the board. During the next year, they plan
to make two-sided boards.

One of the attractions of the embedded concept are the
extremely short interconnections. Demands for higher perfor-
mance can benefit from those short distances, of course, but
perhaps not with epoxy FR4 boards, which have relatively
high dielectric losses. “The estimate is that at 5GHz that’s the
limit [for FR4],” Ostmann explains.

However, his group has been working with other materials
that have far lower losses.

Although there is as yet no hard data to back him up,
Ostmann suspects that the embedded chip design will prove
to be remarkably resistant to shock and vibration because of
the superb protection provided for the chip. One company
interested in the concept is Nokia, for the very mundane but
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practical reason that people tend to drop mobile phones on
hard surfaces.

It seems likely that good applications for embedded chip
designs will include small, performance-driven applications,
some of which handheld, like mobile phones. “We do not
believe that you will make complicated devices,” says
Ostmann. A board may have a single chip, somewhat like a
flip chip on a substrate, but is not likely to resemble a large
motherboard. “Maybe, later on, one single chip, and a smart
interposer, and another chip on top as a flip chip.” He can
foresee applications where a small board might have four
embedded chips, but not many more - certainly not as many
as 20.

“We have samples now that have passed 1,000 hours of
humidity cycling,” notes Ostmann. His team is also con-
ducting long-term reliability tests, and testing materials for
moisture sensitivity levels. “At ATS in Austria, they have begun
manufacturing the parts on 18 x 24 inch panels. It’s still in the
engineering phase, but it is now feasible to do this in the pro-
duction line — everything is done with production tools.”

It may be possible, after the chips are embedded, to sur-
face-mount passive components, such as resistors and
capacitors, on the top of the board. It depends on the amount
of space available and on the routing capabilities, which may
be limited if there is only one routing layer. But Ostmann
points out that several companies are currently developing
both thin-film and printable capacitors and resistors that can
be placed inside the board layers, effectively placing all of the
components out of sight within the board.
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Get Plugged In!

Motor Drivers/Controllers

Here are just a few of our controller and
driver modules for AC, DC, unipolar/bipolar
stepper motors and servo motors. See
website for full details.

CREDIT CARD
SALES

Controllers & Loggers

Here are just a few of the controller and
data acquisition and control units we have.
See website for full details. Suitable PSU
for all units: Order Code PSU445 £8.95

NEW! Bidirectional DC Motor Controller
Controls the speed of
most common DC
motors (rated up to
32VDC/5A) in both
the forward and re-
verse direction. The
range of control is from fully OFF to fully ON
in both directions. The direction and speed
are controlled using a single potentiometer.
Screw terminal block for connections.

Kit Order Code: 3166KT - £14.95
Assembled Order Code: AS3166 - £24.95

DC Motor Speed Controller (5A/100V)
Control the speed of
almost any common
DC motor rated up to
100V/5A. Pulse width
modulation output for
maximum motor torque
at all speeds. Supply: 5-15VDC. Box sup-
plied. Dimensions (mm): 60Wx100Lx60H.
Kit Order Code: 3067KT - £11.95
Assembled Order Code: AS3067 - £19.95

NEW! PC / Standalone Unlpolar
Stepper Motor Driver :
Drives any 5, 6 or 8-lead
unipolar stepper motor
rated up to 6 Amps max.  [BES
Provides speed and direc- ° s it
tion control. Operates in stand-alone or PC-
controlled mode. Up to six 3179 driver boards
can be connected to a single parallel port.
Supply: 9V DC. PCB: 80x50mm.

Kit Order Code: 3179KT - £9.95

Assembled Order Code: AS3179 - £16.95
Assembled Order Code: AS3113 - £24.95

NEW! Bi-Polar Stepper Motor Driver
Drive any bi-polar stepper :
motor using externally sup- i
plied 5V levels for stepping [ ¢
and direction control. These &
usually come from software |3 18¥
running on a computer.
Supply: 8-30V DC. PCB: 75x85mm

Kit Order Code: 3158KT - £12.95
Assembled Order Code: AS3158 - £26.95

Most items are available in kit form (KT suffix)
or assembled and ready for use (AS prefix).

Rolling Code 4-Channel UHF Remote
State-of-the-Art. High security. __ sl
4 channels. Momentary or '
latching relay output. Range
up to 40m. Up to 15 Tx's can
be learnt by one Rx (kit in-
cludes one Tx but more avail-
able separately). 4 indicator LED 's. Rx: PCB
77x85mm, 12VDC/6mA (standby). Two and
Ten channel versions also available.

Kit Order Code: 3180KT - £41.95

Assembled Order Code: AS3180 - £49.95

Computer Temperature Data Logger
4-channel temperature log-
+ ger for serial port. °C or °F.
" Continuously logs up to 4
v F separate sensors located
S 200m+ from board. Wide
range of free software appli-
cations for storing/using data. PCB just
38x38mm. Powered by PC. Includes one
DS1820 sensor and four header cables.
Kit Order Code: 3145KT - £19.95
Assembled Order Code; AS3145 - £26.95
Additional DS1820 Sensors - £3.95 each

NEW! DTMF Telephone Relay Swntcher

I

Call your phone number
using a DTMF phone from
anywhere in the world and
remotely turn on/off any of
the 4 relays as desired. -
User settable Security Password, Anti-
Tamper, Rings to Answer, Auto Hang-up and
Lockout. Includes plastic case. Not BT ap-
proved. 130x110x30mm. Power: 12VDC.

Kit Order Code: 3140KT - £39.95

Assembled Order Code: AS3140 - £49.95

Serial Isolated /0 Module

Computer controlled 8-
channel relay board.

- 5A mains rated relay
outputs. 4 isolated

¥ digital inputs. Useful in
= a variety of control and
sensing applications. Controlled via serial
port for programming (using our new Win-
dows interface, terminal emulator or batch
files). Includes plastic case 130x100x30mm.
Power Supply: 12VDC/500mA.

Kit Order Code: 3108KT - £54.95

Assembled Order Code: AS3108 - £64.95

717 7168

Infrared RC Relay Board
Individually control 12 on-
board relays with included &
infrared remote control unit. =
Toggle or momentary. 15m+
range. 112x122mm. Supply: 12VDC/0.5A
Kit Order Code: 3142KT - £41.95

Assembled Order Code: AS3142 - £51.95

PIC & ATMEL Programmers

We have a wide range of low cost PIC and
ATMEL Programmers. Complete range and
documentation available from our web site.

Programmer Accessories:

40-pin Wide ZIF socket (ZIF40W) £15.00
18V DC Power supply (PSU010) £19.95
Leads: Parallel (LDC136) £4.95 / Serial
(LDC441) £4.95 | USB (LDC644) £2.95

NEW! USB 'All-Flash' PIC Programmer
USB PIC programmer for all ”
‘Flash’ devices. No external
power supply making it truly
portable. Supplied with box and
Windows Software. ZIF Socket
and USB Plug A-B lead not incl.
Kit Order Code; 3128KT - £34.95
Assembled Order Code: AS3128 - £44.95

Enhancad “PICALL" ISP PIC Programmer
""" Will program virtually ALL 8
‘4 to 40 pin PICs plus a range
| of ATMEL AVR, SCENIX
i/ SX and EEPROM 24C de-
=" vices. Also supports In Sys-
tem Programmlng (ISP) for PIC and ATMEL
AVRs. Free software. Blank chip auto detect
for super fast bulk programming. Available in
assembled format with ZIF socket only.
Assembled Order Code: AS3144ZIF - £64.95

ATMEL 89xxxx Programmer
Uses serial port and any g
standard terminal comms
program. 4 LED's display
the status. ZIF sockets f
not included. Supply: 16-18VDC.
Kit Order Code: 3123KT - £29.95

Assembled Order Code: AS3123 - £34.95

NEW! USB & Serial Port PIC Programmer
USB/Serial connection. Header

¥ software. See webStte for PICs
23 A supported. ZIF Socket/USB Plug
(| === A-B lead extra. Supply: 18VDC.
Kit Order Code: 3149CKT - £34.95
Assembled Order Code: AS3149C - £49.95

www.quasarelectronics.com

Secure Online Ordering Facilities

Full Product Listing, Descriptions & Photos

Kit Documentation & Software Downloads




You may be confused as to why you need IV and CV
Mmeasurements in semiconductors nowadays, but

, Product Marketing Specialist
from Agilent Semiconductor based in Santa Clara, the
US, describes why you can't do without them

D —s

Figure 1: Idealised MOSFET cross-section
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Figure 2: The MOS structure has three states: accumulation, depletion and inversion
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ccurate characterisation of modern

semiconductor processes requires

both current versus voltage (IV) and

capacitance versus voltage (CV) mea-

surement. While the need for IV mea-
surement is obvious, the need for CV measure-
ment is less so. To understand why CV measure-
ment is important to the integrated circuit (IC)
industry, it is worthwhile to review the structure of
a MOSFET (metal-oxide-semiconductor field
effect transistor).

Of course, most modern MOSFET devices do
not use metal for the gate material and some do
not use oxide as the gate insulating material; how-
ever, the same physical principles apply, regard-
less of the exact materials used. Figure 1 shows a
simplified cross-section of an idealised n-channel
MOSFET.

When no voltage is applied to the gate, the drain
and source regions are isolated from each other
and no electrical current can flow. When a suffi-
ciently positive voltage is applied to the gate,
channel inversion occurs and the drain and source
regions are then connected together (enabling the
transfer of electric current). This electrical
behaviour is the basis for all of the integrated cir-
cuit industry.

The gate is separated from the channel region
via a thin insulating layer. The first transistors of
this type used metal for the gate and oxide for the
insulating material, which gave rise to the term
metal oxide semiconductor (MOS). Now, note that
the structure of the MOS “sandwich” is very sim-
ilar to that of a classic parallel plate capacitor. In
fact, it turns out that the MOS structure behaves
exactly like a capacitor, except that the value of
the capacitance depends upon the applied
voltage. The MOS structure has three states:
accumulation, depletion and inversion as shown in
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Figure 2. Note that here a p-bulk (NMOS) struc-
ture is depicted.

If the silicon is held at ground and a negative
voltage is applied to the gate, the MOS capacitor
will begin to store positive charge at the silicon
surface. The surface density has a greater density
of holes than N, (the acceptor density). This con-
dition is known as surface accumulation. In this
condition, the mobile charge can respond rapidly
to changes in applied voltage and the device
behaves just like a parallel plate capacitor with a
capacitance of value Cox.

If a positive gate voltage is applied to the gate
relative to the silicon, the built-in positive voltage
between the gate and silicon is increased. The sil-
icon surface becomes further depleted of carriers
as more acceptors become exposed at the sur-
face, resulting in the condition known as surface
depletion. In this condition, the total MOS capaci-
tance consists of the series combination of Cox
and the capacitance across the surface depletion
region, Cd. The series combination of these two
capacitors (which depends upon applied voltage)
results in a total capacitance that is lower than the
value of Cox.

If the positive gate voltage is further sufficiently
increased, the energy bands bend away consider-
ably from their levels in the bulk of the silicon. The
depletion region reaches a maximum width, Xgmaxs
and all of the electron acceptors within this region
are fully ionised. In the surface region, generation
of carriers exceeds recombination and the gener-
ated electrons are swept by the electric field into
the oxide-silicon interface, where they remain due
to the energy barrier between the conduction
bands of the silicon and the oxide. Thus, the total
charge in the silicon consists of the sum of these
two charges. The total MOS capacitance can be
modelled as the oxide capacitance in series with
the parallel combination of the depletion capaci-
tance and the series combination of inversion
charge capacitance, Ci and the depletion resis-
tance, Rt.

In the inversion regime, the minority carrier elec-
trons at the oxide surface can only be supplied as
fast as they can be generated in the p-bulk mate-
rial. If an applied voltage is varied slowly enough
to allow the generation rate to respond to it, or if a
nearby source of minority carriers is made avail-
able, then the depletion charge is not a factor in
the incremental capacitance. The inversion capac-
itance is typically much larger than either the
depletion capacitance or the oxide capacitance
(i.e. Ci >> Cd and Ci >> Cox). Assuming Rt is neg-
ligible, basic circuit theory shows that, in this
case, the total capacitance is very close to the
value of the oxide capacitance, Cox. This is typi-
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Figure 3: QSCV and HFCV curves

cally referred to as quasi-static CV (QSCV)
behavior. However, if the applied voltage is varied
too rapidly or there is not a nearby source of avail-
able minority carriers, then the electrons cannot
respond and the depletion charge must modulate
in response. The inversion charge cannot form, so
once again the total capacitance consists of the
series combination of Cox and Cd. This is typically
referred to as high-frequency CV (HFCV)
behaviour. The appearance of these two plots is
shown in Figure 3.

From device physics considerations, many of the
important physical characteristics of the MOSFET
can only be extracted after first plotting the
capacitance versus voltage curve of the MOS
structure. Typical parameters extracted from this
data include gate oxide thickness (tox), substrate
impurity concentration (Nsub), flat-band capaci-
tance (Cfb), flat band voltage (Vfb), surface charge
density (Qss), and threshold voltage (Vth). All of
these parameters affect the behaviour of the
MOSFET device, so understanding their values is
important to determining if a semiconductor pro-
cess is meeting its design targets.

With a basic understanding of the significance of
CV measurement to parametric test, it is now
important to understand the measurement chal-
lenges that CV measurement presents. The first
point to comprehend is that capacitance mea-
surement requires an AC signal as opposed to the
DC signals used for the IV portion of parametric
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test. This arises from the fact that capacitance
only has significance for AC measurements, as
illustrated by the fundamental relationship
between capacitance, current and voltage shown
in Equation 1.

_.dv

1=cq

(1)

The dependence of capacitance measurement on
an AC signal (typically a sine wave) introduces
several new factors of measurement complexity.
The most important single issue is that the length
of the cable coming from the capacitance mea-
surement unit (CMU) to the device under test
(DUT) has a significant impact on the capacitance
measurement. Any measurement cable possesses
some innate capacitance per unit length, and this

capacitance will distort the total capacitance mea-
sured by the CMU, unless this distortion is
somehow “compensated”. The process of com-
pensation is simply a mathematical operation per-
formed on the measured capacitance values to
remove the effects of the cable capacitance.

In addition to compensating for the cable length,
there is one other factor that is often ignored by
many otherwise experienced engineers. This is the
issue of capacitance current return path (refer to
Figure 4). The CMU will inject current (shown as
blue arrows) into the capacitor under test. If the
“Extended Cable” portion of the cabling setup has
its outer ground shields connected together close
to the DUT, so as to create a “Shielded 2 Terminal
Pair” or Shielded 2T configuration (as shown),
then an induced current (shown as red arrows) will
flow through the ground shield in opposition to the
injected current. This induced current flow seals
the magnetic flux and stabilises the series induc-
tance of the Extended Cable. Making this outer
ground shield connection is crucial, since if this is
not done, the induced current cannot flow and the
series inductance of the Extended Cable will vary
randomly with the spatial arrangement of the
cables. In this case, large fluctuations in the effec-
tive cable inductance can occur.

These fluctuations affect the capacitance com-
pensation, which in turn affects the accuracy of
the capacitance measurement. Therefore, it is also
important to have the outer ground shields of the
measurement cables connected together close to
the DUT and, unless this is done, the inductance
instability will become worse and worse as you
measure at higher frequencies.

The source/monitor unit (SMU) utilised for the IV
portion of parametric test use triaxial cables. As
the name implies, these cables have three layers:
a centre force/sense line, a middle guard and an
outer ground shield. The reason that SMUs use
triaxial cables rather than BNC cables is as fol-
lows. Ultra-low current measurements (down to
the femtoamp range) are not possible using BNC
cables for the simple reason that no insulator is
perfect. Leakage currents between the inner con-
ductor and the outer ground shield of a BNC
cable limit these types of cables to measurements
of 1nA or greater. However, the triaxial cable iso-
lates the inner conductor from the outer ground
shield via a middle guard shield. The SMU has an
active circuit that always keeps the voltage poten-
tial of the driven guard the same as that of the
inner conductor. Since there is no voltage differ-
ence between the driven guard and the inner con-
ductor, by Ohm’s Law there can be no leakage
current (the voltage difference = 0V). Therefore,
using triaxial cables current measurements down
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to even the sub-femtoamp (attoamps) range are
possible (refer to Figure 5).

One issue with integrating IV and CV measure-
ments is that these two types of measurement
resources (SMU and CMU, respectively) do not
use the same types of cables and, hence, have
incompatible connectors. SMUs use triaxial
cables and CMUs use BNC cables. Since (as
already explained) parametric measurements
require both types of measurements, this has
been an unpleasant problem for engineers
involved in parametric test. One solution is to use
an external switching matrix, which takes care of
converting between the two connector types.
However, especially for positioner-based wafer
probing setups, a switching matrix adds a lot of
expense and complexity. It also introduces addi-
tional issues with capacitance compensation
(since the user then has to compensate for the
additional path length through the matrix).

The B1500A supports a single-slot, multi-fre-

quency capacitance measurement unit (MFCMU).

Besides integrating CV measurement into the
device analyser mainframe, the MFCMU pos-
sesses many measurement capabilities not avail-
able on comparable external capacitance meters.
The MFCMU can measure capacitance at up to
5MHz and it can also provide 25V of dc bias. In
addition, the combination of the MFCMU and
SMUs within the same instrument enables these
measurement resources to be more tightly cou-
pled. When joined using the B1500A SMU CMU
Unify Unit (SCUU), the MFCMU and SMU combi-
nation supports capacitance measurement with
+100V of dc bias. The SCUU is shown in Figure
6; its form factor coincides exactly with the CMU
and two of the SMUs.

The B1500A SCUU accepts a cabling fixture
that connects to two of the SMUs and to the
MFCMU. The cable assembly connects to the
SCUU, which is typically located close to the
DUT. The outputs of the SCUU consist of two
pairs of Kelvin (Force and Sense) triaxial connec-
tions, which connect directly to the wafer prober
positioners. A Guard Switch Box (GSWB) unit
connects to the SCUU via another cable and the
GSWB then connects to the outer ground shields
of the wafer prober positioners. Figure 7 shows
schematically how the B1500A SCUU enables
you to switch between CV and IV measurement
without having to change any cables.

Once these simple connections are made, the
B1500A software takes care of all of the IV-CV
switching, compensation and capacitance mea-
surement current return path issues. You only
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Figure 7: Schematic of how the B1500A SCUU can enable you to switch between
CV and IV measurement without having to change cables

Scuu

Figure 8: Connecting the SCUU and GSWU on an analytical wafer prober
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have to select an IV or CV algorithm and push a
button in order to begin making accurate mea-
surements.

Figure 8 shows how you would connect the
SCUU and GSWU on an analytical wafer prober.
By mounting the SCUU close to the DUT, you
minimise the additional cable lengths going from
the SCUU to the positioners. This, in turn, reduces
the deleterious effects of excessive cable length
on the CV measurement. The B1500A has built-in
OPEN-SHORT-LOAD routines that support cali-
bration of the entire measurement system down to
the tips of the probes.

Many modern MOSFET devices have extremely
thin gate dielectrics (less than 20 Angstroms).
These devices introduce additional challenges for
CV measurement. Thin gate dielectrics no longer
act as insulators due to the quantum mechanical
effect of electron tunnelling through the insulating
gate material. The effect of this electron tunnelling
is typically modelled as an additional resistance in
parallel with the standard device capacitance as
shown in Figure 9. The Dissipation Factor, D, is a
commonly used metric to evaluate the quality of a
capacitance measurement. Values of D much
higher than 1 indicate problems with the capaci-
tance measurement. The only means to reduce
the value of D for thin gate dielectrics is to
increase the measurement frequency, since Figure
9 also shows that D is inversely proportional to the
measurement frequency.

The B1500A CMU has a maximum frequency of
5MHz. This enables the B1500A to measure a
broader range of devices than the typical LCR
meter, which usually only goes to 1MHz or 2MHz.
However, for measurements beyond 5MHz it is
not possible to obtain good quality results through
any sort of switching relays; a direct connection to
the measurement equipment is required.
Moreover, standard DC probes also no longer
give satisfactory measurement results beyond
5MHz. For measurements beyond 5MHz, RF style
probes with a GROUND-SIGNAL or GROUND-
SIGNAL-GROUND type of probe are necessary.
Therefore, for thick to medium thickness gate
dielectrics requiring frequencies up to 5MHz, the
B1500A CMU provides a single-box, integrated
measurement solution.

For thin gate dielectrics requiring frequencies
greater than 5MHz, a tool like Agilent’s 4294A
Precision Impedance Analyser can help tremen-
dously, which can go up to 110MHz. The 4294A
can be controlled from the B1500A EasyEXPERT
software interface.
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World Educational Services
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Learn Microcontrollers

The Basic STAMP™ and the Basic ATOM™ may look the same, but that is where
the similarity ends. Our microcontroller kit contains a 24-pin Basic ATOM™
module, the carrier/prototype board (the board accepts all the Basic ATOM™
modules), a manual with numerous serious examples (you can light up an LED,
but how about dialing a phone number? or turning on and off an appliance? ), all
the parts you will need to carry out your experiments, including a servo motor, a
CD with all the software, including the Basic ATOM™ IDE and compiler (the
ATOM language contains a rich set of powerful instructions not found in the Basic
STAMP™ compiler), power supply, an RS232 cable (usb-to-serial adaptor
optional), and an assortment of jumper wires.

If you really wish to learn how microcontrollers work, and not use a toy in the
process, try our Basic ATOM™ microcontroller training kit! This is a kit that you
can use later on for all your advanced experiments. As an option, we can replace
the 24-pin module with larger modules that have more i/o pins.

Incredible Price: $200 pius $25 shipping

Order yours today!

Online Shop at: www.wesedu.com Email:masc1Qusa.net




INnspecting semiconductor wafers that contain thousands
of components poses a great challenge for inspections,

Semiconductors

IC Wafer Fault Elimination System

but there’'s a way around that, says Mike Phillips

Photos: Microscopic
faults in IC wafers
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any resistor manufacturers such as

State of the Art Inc, supplier of thick

and thin film resistive components to

the biomedical, communications,

aerospace and defence industries
based in Pennsylvania, US, have a bottleneck in
their production processes when it comes to quality
control inspections of wafers. Wafers are an array of
resistors made from a blank alumina substrate,
which is sputtered with tantalum nitride and gold to
a pattern made by UV light being shone through a
glass plate onto the receptive material.

According to Chris Pezanowski of State of the Art:
“There may be many tiny defects in each wafer,
such as voids and bridging, which are caused by
contamination by fibres in the production process.
There are also other defects, such as scratches,
which can be caused during handling.”

“At the moment, each wafer is inspected by the
human eye through a microscope and this is a
highly labour-intensive process. Where there are
single wafers with several thousand components,
an operator may only be able to inspect one or two
wafers a day and there is always the risk of human
error as operators tire. We need inspection to be
carried out to repeatable exacting company stan-
dards and far quicker than is possible at present,
with labour re-allocated to other production depart-
ments.”

Checking for defects
Envisage Systems, the makers of the CAPVIS visual
inspection system, have come up with a new, low-
cost wafer inspection module, which enables elec-
tronic component manufacturers, like

The system consists of a wafer movement mecha-
nism — an X/Y table fitted with a robust overhead
gantry for the mounting of the high resolution indus-
trial camera and laser equipment, high magnification
optics, twin light sources (rear and top illumination),
Yag laser, protective shielding for the marking and
inspection area and an industrial 19” cabinet for
housing all the system electronics and the control PC.

The operator will log into the system and enter
wafer related information. This process will automat-
ically load the parameters required for the wafer to
be inspected as well as setting up the file structure
required for the storage of inspection results. The
wafer will then be loaded in to the custom-built
location jig.

The system will automatically move the jig to
inspection position one (this position will be depen-
dant on chip size), where the operator will be asked
to confirm that the part is correctly located under
the camera. A fixture fine-adjustment menu will be
available, should any small adjustments be neces-
sary at this stage. As soon as the position is con-
firmed, the system will commence its inspection
cycle, which will involve following a pre-pro-
grammed pattern as dictated by the control PC. At
each chip position the camera will either take a
single image or up to four images (if necessary, in
order to get the required resolution), which will be
quickly processed to identify defects. As soon as a
pass or fail result is determined, the system will
move on to the next inspection position.

Any fail results will be written to a file for subse-
quent device destruction. It is intended to have a
third result category, which will contain images, and

State of the Art, producing ceramic or
silicon wafers to automatically inspect
each wafer optically for faults. Typical
defects such as broken or breached
tracks, scratches, extra material or con-
tamination can be detected, without
human intervention and to exact, repeat-
able, company standards. The system is
available with or without an integrated
faulty chip destruction laser. The com-
plete system including laser will typically
cost in the region of $87,000, or $55,000
without the laser.
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tinuing in the production process.
Because of the vast number of unit
designs, it is not practical or cost-effec-
tive for the vision system supplier to
pre-program all of the available varia-
tions. The software has, therefore, been
designed to enable the end user to pro-
gram individual component designs into
the system. This has been achieved by
evaluation of many different drawings of
components and establishing that all
designs are based on what are essen-
tially common components. Typically,
these will include simple tracks, lad-

this may require some manual intervention in order
to arrive at a pass/fail decision. These images will
be presented to the operator at the end of the
inspection cycle at which time he/she will be
expected to either set a pass or fail the units. The
failure results will be written to the destruction file.

To keep or destroy

Once results are available for all components, the
wafer will be moved to a static laser position. The
co-ordinates of all failed components will then be
fed to the laser, which by means of its scanning
head will destroy all faulty units. The scanning head
option has been chosen to minimise the time of the
destruction cycle as it negates the requirement to
move the wafer once it is in its set position. The
actual laser mark only takes a fraction of a second
and will be programmed with a known pattern, in
order to cause maximum destruction.

A warning device will signal to the operator that
action is required. This will mean that the operator is
free to complete other duties whilst the inspection
cycle is taking place. A mode will be available which
will store all device images so that the system can be
checked for efficient operation, although it is strongly
recommended that the system is not left in this mode
due to the high storage medium requirements.

During initial tests, a dual lighting system has
proved to be the most effective at identifying the
defects. This means that mounted immediately
beneath the location jig will be a rear light source.
This will be a flat LED device, designed to give com-
pletely even illumination over the complete field of
view. This will be supplemented by a second light
source mounted from the lens of the camera. These
lights will be switched on and off as necessary by
the system.

The camera moves from component to compo-
nent, building up a map, in memory, of any faulty
components. When the inspection is complete, the
wafer moves to the destruction position under the
laser, which fires a series of tiny pulses to destroy
the faulty components and prevent them from con-
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ders, solid blocks etc.

Once a suitable defect detection algorithm has
been written for the individual sub-component type
and all of the relevant parameters have been
extracted to appear as operator variables (supplied
with the system), this may be applied to any area of
the device by simply defining the area around that
particular feature and setting the relevant parame-
ters for the level of defect detection requirement.
This means that similar features can be inspected to
different quality levels by setting different parame-
ters for different parts of the device.

The proof is in the pudding

A checking mechanism is built into the software,
which will run a test once an area has been
assigned, in order to ensure that the vision check
will work as it is supposed to. This overcomes the
potential problem of an operator including, for
instance, part of a solid block within a ladder sec-
tion. Once all of the sections have been applied and
the parameters set, the component design is auto-
matically saved and can be recalled by use of a
simple on-screen drop down list.

According to Envisage Systems: “ This new
system closes the loop on the inspection process
for those companies yearning to produce perfect,
zero defect chips. Instead of the labour-intensive
process of an operator having to inspect each
wafer with a microscope, this system, which has a
cycle time of only 15 minutes per wafer,
depending on compo-
nent size, can be oper-
ated virtually
unmanned, saving
both time and man-
power. Users can then
employ our integrated
laser or use the co-
ordinate map output
function to mesh with
their own existing laser
destruction system.”
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Serial Communications

PC-to-PC Communication via
RS-232 Serial Port Using C

Varun Jindal from the Panjab University’s Institute of
Engineering and Technology delves into programming
via an RS-232 portin C
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n endeavor has been made in this article

to bring forth a simple, easy and novel

way of implementing PC-to-PC commu-

nication via RS-232 serial port using C

language. Implementing the asyn-
chronous serial communication this way does not
require the reader to be familiar with serial port reg-
isters and their programming, and there is no need
for constructing user-defined functions for setting
the baud rate and format of data, parity and stop
bits. Moreover, the speed of data transfer is also
greater and the function used for serial program-
ming along with its arguments makes its purpose
self-explanatory.

A PC can accommodate, at most, four serial ports
but usually a PC has two RS-232 serial ports,
COM1 and COM2. Any one of the serial ports can
be used in each PC for linking them together. A
serial port at the back of a PC is in the form of 9-pin
(or sometimes 25-pin) D-type male connector.
Table 1 shows pin configurations of 9-pin D-type
male connector, which is depicted in Figure 1.

Serial communication

Data transfer within a system is generally in parallel.
All the bits of the data word are transferred in par-
allel at the same instant. In some cases, particularly
in transferring data over long distances, it is pre-
ferred to transfer the data in serial form. The data
word from a transmitting system is converted to
stream of bits by parallel to serial conversion, and
one bit at a time is transferred on a single line to a
receiving system. At the receiving end, the word is
reconstructed by serial to parallel conversion. The
speed of data transfer in serial communication is
specified by baud.

The baud unit is named after Jean Maurice Emile
Baudot, who was an officer in the French Telegraph
Service. He is credited with devising the first uni-
form-length 5-bit code for characters of the alphabet
in the late 19th century. What baud really refers to is
modulation rate or the number of times per second
that a line changes state. This is not always the
same as bits per second (bps). If we connect two
serial devices together using direct cables then baud
and bps are, in fact, the same. But when modems
are in question, this isn’t the case.

Asynchronous serial communication
Asynchronous data transfer is used for low speed
communication, typically at standard rates such as
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Figure 1 (Above): 9-pin D-
type connector of an
RS-232 serial port
Figure 2 (Left):
Asynchronous data
transmission format
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2400, 4800, 9600, 19200 baud etc. The asyn-
chronous communication format does not use any
synchronising clock or timing signal.

Framing — Transmission of a character starts with
a start bit (logic 0), followed by the character bits
(LSB first), a parity bit and ends with one or two
stop bits (logic 1). This is referred to as one frame.
Process of adding the start, parity and stop bits with
character bits is referred to as framing. When no
character is sent, the transmitter outputs logic high.
The line remains in logic 1 (idle state) till the trans-
mission of next character begins with another start
bit. Figure 2 shows transmission of a 7-bit ASCII
character ‘M’.

The parity bit is included in the frame for the
receiver to check errors that may occur during
transmission. The bit is made 0 or 1, so that the
number of 1s in the character plus the parity bit is
always odd in odd parity systems or even in even
parity systems. Since, the character ‘M’ has even

Table 1: Pin functions of a 9-pin connector of
RS-232 serial port

Pin number Description
1 DCD (data carrier detect)
2 RxD (receive data)

DTR (data terminal ready)

GND (signal ground)

DSR (data set ready)

RTS (request to send)

CTS (clear to send)

RI (ring indicator)

(el CO BNl O> E&N -~

number (4) of 1s, the parity is made 0 for the even
parity system and 1 for the odd parity system.

Error detection — Error in asynchronous commu-
nication is detected in three ways, by checking
parity error, framing error and overrun error. The
parity error informs that the received data has
wrong parity, indicating that the noise was encoun-
tered during reception. The framing error informs
that the received data does not have the start and
stop bits at their proper places. The overrun error
indicates that a new data has been received before
the previous data could be taken away.

RS/EIA-232

Short for Recommended Standard-232, a standard

interface approved by EIA (Electronic Industries

Association) for connecting serial devices, specifies

signal voltages, signal timing, signal function, a pro-

tocol for information exchange and mechanical con-
nectors. To ensure reliable communication and to
enable the interconnection of equipment produced
by different manufacturers, the interfacing standard

RS-232 was set by EIA in 1960. Since then it has

gone through a number of modifications, including a

change in its name. RS-232A, RS-232B, RS-232C,

EIA-232D and EIA-232E are the subsequent ver-

sions of this standard. The standard has been

referred to as RS-232 (instead of EIA-232)
throughout this article due to its popularity.

The RS-232 standard supports two types of
connectors — a 25-pin D-type connector (DB-25)
and a 9-pin D-type connector (DB-9). The type of
serial communications used by PCs requires only
nine pins, so either type of connector will work
equally well. Since modern PCs employ only 9-pin
D-type connectors, only this configuration has
been discussed in this article, including connec-
tions and programming.

In RS-232 parlance, the device that connects to
the interface is called Data Communications
Equipment (DCE) and the device to which it con-
nects is called Data Terminal Equipment (DTE). This
standard was mainly designed to connect DTE that
is sending and receiving serial data (such as a com-
puter) and DCE that is used to send data over long
distances (such as a modem).

To distinguish between DTE and DCE:
® Measure the DC voltages between (DB-9) pins 3

and 5 and between pins 2 and 5. Be sure that the

black lead is connected to pin 5 (GND) and the
red lead to whichever pin you are measuring.

@ If the voltage on pin 3 (TxD) is more negative than
-3V, then it is a DTE, otherwise it should be near
zero volts.

@ If the voltage on pin 2 (RxD) is more negative than
-3V, then it is a DCE.

@ [f both pins 3 and 2 have a voltage of at least 3V,
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then either you are measuring incorrectly, or your

device is not a standard RS-232 device. Call tech-

nical support.

® In general, a DTE provides a voltage on TxD, RTS
& DTR, whereas a DCE provides voltage on RxD,
CTS, DSR & DCD.

Programming an RS-232 serial port using C
Library File Inclusion
#include<bios.h>

Function
_bios_serialcom();

Function Declaration/Syntax
Unsigned _bios_serialcom(int cmd, int port, char
abyte);

Brief Description

The function _bios_serialcom() uses BIOS interrupt
0x14 to perform various RS-232 communications
over the I/O port given in the port. The function
arguments along with their significance are given in
Table 2 below.

Table 4: Cmd argument specifications

Value of ‘cmd’  Function performed
argument

.Hk g € communication parameters 10 e value 1n
‘abyte’ argument

_COM_SEND Sends the character in ‘abyte’ arqument out over
the communications line

COM_RECEIVE  Receives a character from the communications line
_COM_STATUS  Returns current status of the communications port

Table 5: Abyte argument specifications

Table 2: Various function arguments and their
significance

Argument  Significance

abyte OR combination of bits that specifies COM port settings

cmd Specifies the 1/0 operation to perform

port dentifies the I/0 port

Function Argument Specifications

Port argument — The serial port that is selected for
RS-232 communication is specified in the port argu-
ment as given in Table 3.

Value of ‘abyte’ argument Meaning
_COM_CHR8 8 data bits
_COM_STOP1 1 stop bit
_COM_STOP2 2 stop bits
_COM_ODDPARITY Odd parity
_COM_EVENPARITY Even parity
_COM_110 110 baud
_COM_150 150 baud
_COM_300 300 baud
_COM_600 600 baud
_COM_1200 1200 baud
_COM_2400 2400 baud
_COM_4800 4800 baud

COM_9600 9600 baud

Table 3: Port argument specification
Value of ‘port’ argument Port selected

0 COM1

1 Com2
2 COM3
3 Com4

Cmd Argument — The I/O operation to be per-
formed is specified by means of ‘cmd’ argument
as given in Table 4. When the value of ‘cmd’
argument is set to either _COM_RECEIVE or
_COM_STATUS, the value in ‘abyte’ argument is
ignored.

Abyte argument — When the value of ‘cmd’ argu-
ment is set to _COM_INIT, the COM port settings
are specified by the ‘abyte’ argument. The ‘abyte’
argument is an OR combination of the following
values (one from each group in Table 5).
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Return value
For all values of ‘cmd’ argument, the function

_bios_serialcom() returns a 16-bit unsigned integer.

The upper 8 bits of the return value are status bits.
¥ If one (or more) error status bit(s) is (are) set to
1, an error has occurred.
¥ If no error status bit is set to 1, the byte was
received without error.

The lower 8 bits vary depending upon the value
of ‘emd’ argument specified as given in Table 6.

The following format shows the details of all the
return bits:

Lower Byte of Return Value

DO = Received line signal detect

D1 = Ring indicator

D2 = Data set ready

D3 = Clear to send

D4 = Change in receive line signal detector

D5 = Trailing edge ring indicator

D6 = Change in data set ready

D7 = Change in clear to send

Upper Byte of Return Value

D8 = Data ready
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Table 6: Significance of lower byte of retun value

Value of ‘cmd’ Lower 8 bits of return value
argument

_COM_INIT or

“COM_STATUS Lower bits are defined as shown in format

given below.

_COM_SEND

_COM_RECEIVE Byte read is in the lower bits of the return
value (if there is no error i.e. no upper error-hits
are setto 1)

D9 = Overrun error

D10 = Parity error

D11 = Framing error

D12 = Break detect

D13 = Transmit holding register empty

D14 = Transmit shift register empty

D15 = Time out (set to 1 if abyte value could not
be sent)

Description steps
1. Objective — To implement PC-to-PC communi-
cation by inputting the data through one port and
receiving the same through another and vice-versa
(Turbo C++ version 3.0).
2. Connection diagram — The connection diagram
(Figure 3) shows the wiring of the null-modem that is
intended for RS232 asynchronous communications
(most PC-based systems). This configuration is called
so because each PC terminal detects as if some
modem is connected to it rather than the other PC.
The two PC terminals are connected through TxD,
RxD and GND pins. The Data Terminal Ready (DTR,
pin 4) is looped back to Data Set Ready (DSR, pin 6)
and Data Carrier Detect (DCD, pin 1) on both PCs.
When DTR is asserted active, then the DSR and DCD
immediately become active. At this moment, the com-
puter thinks the virtual modem to which it is con-
nected is ready and has detected the carrier of the
other modem. The lines Request to Send (RTS, pin 7)
and Clear to Send (CTS, pin 8) have been linked
together. When the computer wishes to send data, it
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3. Source code

/* PC-to-PC communication — by VARUN JINDAL */

/* B.E. (E&C) - final year, Panjab University, Chandigarh */
#include<stdio.h>

#include<conio.h>

#include<bios.h>

#define SETTINGS (_COM_9600 | _COM_CHR8 | _COM_NOPARITY |
_COM_STOP1)
/* baud rate = 9600, 8 data bits, no parity bit, 1 stop bit */

void main(void)

{

unsigned in,out,status;
int port;

clrscr();

printf(“Select Port(Enter ‘0’ for COM1 and ‘1’ for COM2):”);
scanf(“%d”,&port);

printf(“Press ESC to exit”);

textcolor(YELLOW);

cprintf(“\n\rData Received:”);

_bios_serialcom(_COM_INIT,port,SETTINGS);

for(;;)
{
status=_bios_serialcom(_COM_STATUS,port,0);
if (status & 512)
printf(“\n\t\a Overrun Error”);
if (status & 1024)
printf(“\n\t\a Parity Error”);
if (status & 2048)
printf(“\n\t\a Framing Error”);
if(status & (512|1024|2048)) /* if any error */
break;

if(status & 256) /* if data ready */

{

if(out=_bios_serialcom(_COM_RECEIVE,port,0) & 255)!=0)

putch(out);

}

if(kbhit() /* if a keystroke is currently available */

{

in=getch(); /* get a character without echoing onto the screen */
if(in==27) /* if ESC */

break;
_bios_serialcom(_COM_SEND, port,in);
}
}
}

Figure 3: Null modem cable configuration
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asserts RTS high, which in turn asserts CTS high,
meaning thereby that the virtual modem has the room
for storing the data and the computer can send it.
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4. Testing - It is usually difficult to work on both
PCs when a programmer wishes to check his/her
source code for PC-to-PC communication. The best
possible way to overcome this problem is to use a
loopback connector (shown in Figure 4), which
enables the programmer to write source-code for
programming serial port with single PC.

A loopback connector usually consists of a con-
nector without a cable and includes internal wiring
to re-route signals back to the sender. When the
computer receives data, it will not know whether the
signals it receives come from a remote DCE device
set to echo characters, or from a loopback con-
nector. Using loopback connector, proper operation
of the computer’s serial port can be checked.

5. Data transfer procedure

® Connect the two PCs together using the 3-wire link.

® Run the program given in the source code on
both PCs.

® Before sending the data, set both the sending
and receiving PC terminals to the same baud
rate, and same format of data bits, parity bits and

stop bits using the macro (pre-processor direc-
tive) ‘SETTINGS’ in the source code.
® When the source code is compiled and run on
both PCs, the characters typed in one computer
should appear on the other computer’s screen
and vice-versa.
6. Limitations — Here, we are using RS-232 serial
asynchronous communication, so the communication
speed is less than that of parallel data transfer, where
8-bit data is sent at a time rather than bit by bit.
7. Applications — On the guidelines presented in this
article, useful functions such as file transfer, chatting
etc can be implemented. By using hardware circuitry
employing infrared/laser diodes, even wireless PC-to-
PC communication can be easily implemented.

Designers’ note:
The executable code is available on request

Figure 4: L oopbac
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of P G Engineering (Sussex) Ltd

explains the benefits of automating vs cheap labour,
despite many firms deciding to manufacture offshore

Figure 1. Product
assembly flow

he economic rush to outsource assem-

blies to low cost areas such as Asia has

had a profound effect on the manufac-

turing bases of Europe and the Americas.

Many products have a relatively high
labour content and if they are to be built in volume,
the scale of the Asian operations offers better mar-
gins and a competitive edge. But does this apply
universally? Let us use an example of an electronic
sensor.

Ostensibly, it would seem to be a natural fit to a
low-cost assembly environment, but is that an auto-
matic choice?

Manual assembly workers can easily perform
most of these tasks and the output can be prodi-
gious, but the electronics assembly flow shown in
Figure 1 includes flip-chip that would almost cer-
tainly cause huge quality problems for manual
assembly. The original design included wire-bonded

chip-on-board and could be assembled in a low
cost area using semi-automatic wire-bonders. Once
the design changes to incorporate flip-chip, the
whole operation becomes more difficult to achieve
overseas.

It has long been known that a stable product that
does not require much engineering input during its
lifetime of manufacture can be successfully built at
extremely long range. This does not mean that the
product must be simple; Asian manufacturers are
now very capable of building sophisticated and
highly technical assemblies.

However, if regular design re-issues occur or if
constant process changes are necessary, there
needs to be a close co-operation between the
design team and the manufacturing unit. If solid
Design-For-Manufacture rules are in place then the

Electronics Assembly Flow

Mechanical Assembly Flow
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difficulties are lessened but they do not go away.

The response times for a design change when the
product is built remotely can have a severe impact
on the time-to-market requirements of the product
and it can be necessary for a team of designers or
product/process engineers from the home design
authority to be sent to the remote build area. This, of
course, increases costs.

It may even be necessary for an OEM to organise
a team of ex-patriots on rotating shifts, typically two
months away followed by two months at home. This
way the costs of keeping the ‘away team’ remain
high but, also, the effectiveness of the team when
on home duty is diluted, as they cannot spend more
than two months on tackling an issue.

Many of the favourite Asian sites are positioned
relatively close to financial centres or established
communities but, increasingly, the lowest cost sites
are being pushed further afield. Not all operations
have the extreme consequences mentioned above
but it is necessary to evaluate the need to manufac-
ture offshore much more seriously than to copy the
competition or show a “knee-jerk” reaction to the
stampede abroad.

It is true that the availability of highly trained local
engineers that speak the appropriate languages is
improving but, in time, they will seek a higher stan-
dard of living and drive up wages. This has hap-
pened in Singapore, which is still slightly cheaper
than Europe or America but much more expensive
than most of the rest of Asia.

Those countries that are actively seeking elec-
tronics assembly work are also aware that they
must provide fully trained personnel. They also
acknowledge that there is a time delay between
capturing the new large volumes of business and
providing that necessary trained workforce. The
cost of all this training is not free and the cost of
doing it must be amortised across a variety of tax
and business structures.

One of the great attractions to manufacturing in
Ireland in the 1970s through to 2001 was the good
fortune of Ireland investing in a strong educational
structure. Although the overall population of this
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country is low, the proportion of highly trained engi-
neers was, and still is, very high. With the advent of
the European Union and a gradual increase in wage
rates to reach the levels of the rest of Europe,
Ireland became less attractive to outside investors
who often moved to Asia or Eastern Europe for
short-term gain.

Today, in Europe and America, there are still large
numbers of highly skilled and trained engineers who
are more than capable of handling the problems
and issues of high technology products.

As mentioned earlier, there will always be products
with a relatively high labour content that will always
suit low cost manufacturing areas, regardless of
geographical issues. However, there are also many
products that have a low labour content, or can be
automated as such that the labour content is negli-
gible. Even if the production volumes are high and
the design is stable with very few changes, one can
build a case for automating the whole assembly to a
very high level and some interesting possibilities
emerge.

It may be possible to automate the
assembly to the point where only three operational
staff are required per shift to run the line. One elec-
tronic/electrical operational technician, one
mechanical assembly/test engineer and one super-
visor capable of handling both tasks. Clearly, these
people will need to be very highly trained and
capable. Many such personnel exist in Europe and
the US. Although the individual staff costs will be
high per person, the overall staff cost for the build
operation will be very small, even insignificant, once
the operation runs at high volumes.

The equipment costs for high levels
of automation will be very high from the start but
can be easily amortised over a perceived run life-
time. Usually, volume increases can be handled by
the addition of extra modules if the original line
specification was thought out properly and the cost
of extra modules can be built into business models
for the future expansion of the facility. Adding extra
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ltem  Description
No

1 Insert (press fit) battery clip. 80 places.
Depanelling unit.

3 Load cover, insert LCD, insert elastomer
(zebra strip) and apply foamm pad to LCD.

4 Insert battery into clip on PCB.

5 Insert assembled PCB into cover, u/s weld
PCB into cover. Flip over.

Reset ASIC, inspect LCD operation,

test Start button

7 Flip over, place back cover and u/s weld to
top cover. Print date code and indent

on back

Flip over, place protective film on front
surface of cover and pack into trays,

then boxes
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labour in a low cost area will allow the manufacturer
to react to increased volumes but with added
training, time and quality implications.

Once the automated line has been
specified, installed and commissioned successfully
and the required staff are fully trained, the product
quality will be consistent to a predetermined level.
Process variations can either be handled by the
skills of the staff or by designing into the line auto-
mated checking and closed loop feedback systems
to instantly and automatically correct minor defects,
before they have a chance to create scrap or vol-
umes of rework.

So far, the suggestions
above indicate a large manufacturing operation but
that does not need to be the case. The production
volumes could be broken down into sizes that suit
particular customers and highly efficient but com-
pact operations could be sited very close to the end
customer. So, for example, the concept of Design-
in-Britain, Build-in-Vietnam and Ship-to-North
America could be replaced by a concept of Design-
in-Britain and Build-in-North America.

When building at long range
and using low levels of automation, the response
time to a change instigated by a customer will be
lengthy and may need teams of ex-patriot profes-
sionals to handle the change. If the automated
manufacturing site is next door to the end customer
and the staff running it are high-level professionals,
the response time will be minimal, with no need to
send out engineers to plan and implement the
change.

Obviously, the shipping time is virtu-
ally zero if the manufacturing site is close to the
customer and the shipping costs are correspond-
ingly low. Insurance costs should be lower and the
risks lower.

Let us return to our particular example.

The design and development base in the UK is
under pressure to modify or create new sensors as
quickly as possible but suffers from delays or prob-
lematic new product introductions. There are also
serious costs associated with these delays and
problems. The best way forward to develop a good
relationship with the customer and react very
quickly to changing needs is to consider automa-
tion linked to the customer’s geography and infras-
tructure.

The electronics workflow is quite short but has
some serious floor area considerations if wire
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Electronics Manufacture

bonding and three reflow ovens are needed (one for
adhesive cure, one for die attach cure and one for
“glob-top” cure). See Figure 2 for details. The
whole line is 26m long, so, would this be suitable
automation?

Although this particular product type can adopt
some exotic production methods, the general phi-
losophy will apply to a wide range of products.

A 26m long line with so many elements is hard to
justify on staffing grounds but it is also expensive in
terms of equipment. It can, however, be shortened
considerably and most of the reflow units can be
combined into one operation. Once the decision to
use flip-chip instead of wire-bonded chip-on-board
has been made, it becomes noticeable that the
curing characteristics of the glob-top and the con-
ductive adhesive are almost identical. With some
careful use of dual conveyors and lift units, a single
reflow oven can be used for all operations.

Before we look at the probable equipment dia-
gram, we need to consider the mechanical
assembly criteria. The assembly flow shown earlier
indicates that there are many steps in the process
but some of these can be combined and a typical
assembly block diagram would look something like
Figure 3.

This article is focused on electronics manufac-
turing but we still need to comment briefly on the
needs of the mechanical assembly.

The inputs to this cell come from two sources.
One is the electronic assembly cell and the other
is the plastic moulding cell that supplies plastic
casings. This article will not explore such criteria.

The work flow requires adhesive deposition,
component placement, adhesive cure, glob top
application and glob top cure as its focus where
the adhesive and glob-top have almost identical
cure characteristics. Sophisticated automation
can be used to take advantage of these charac-
teristics.

The optimum line configuration can now consist
of only one cure/reflow oven and some clever
conveyors. See Figure 4.

The first thing to notice is that the line length is
18.8m and that is almost half the original concept.
But it is also important to see that a lot of the ele-
ments are conveyors and that means that the line
can be “bent” around corners. This means that we
can fit the whole assembly system into a small
space. It relies on the concept of lift conveyors
and the oven having a dual lane construction so
that the first pass allows adhesive curing and the
second pass allows glob-top curing to take place.
The final concept could look like Figure 5.

This line occupies approximately 15m x 16m
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floor area but it also needs to be fed with plastic
mouldings. These can either be bought from
external suppliers or input from a separate plastic
moulding department. The moulding department
will have its own floor area requirements and that
is not a consideration here. Let us suppose that
the area for moulding is the same as the assembly
department, therefore, the total floor area will be
about 30m x 17m, allowing for office space etc.

The beauty of a system like this is that it requires
very few staff to look after it. Per shift, the
assembly department will need three people. One
will be a supervisor and the other two are special-
ists in electronics and mechanical assembly. It is
acknowledged that these will be expensive
people, however. If the plastic mouldings are pro-
duced on site, then there will be extra staff
involved. The mini-factory needs administration
staff then we will need to consider the numbers
involved.

The theory behind all of this is to make it easier
for OEMs to place their mini manufacturing units
next door to their customers and avoid long-range
engineering difficulties and support. This is an
increasingly European issue as more and more
manufacturers decide to move manufacturing off-
shore to Asia, without contemplating the overall
customer frustrations. It is well worth considering
high levels of automation to allow the end cus-
tomer to benefit without forcing him to use over-
seas supply routes.

Figure 5: Optimum line
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Tone Generation

fter the development of the ‘Pure Sinewave
Generator’, described in the August issue of
Electronics World, page 22, it’s easy to generate a
wide range of frequencies. The algorithm is so simple
that a microcontroller can run it.

The algorithm can generate frequencies that are multiples of
the base frequency, or 250Hz. With this algorithm, many tones
can be generated in the range from 250Hz to10kHz in steps
of 250Hz.

The algorithm is flexible and it can be modified to generate
tones other than multiples of the base frequency. Sinewave
samples are generated by high sampling rate as 50kHz. So, fil-
tering sampling noise can be done with a simple filter.

What is the DTMF?

DTMF is one of the most popular and historical ways for in-band
signalling in a telephone line. It is so robust and powerful that
many engineers are using it in telecommunication and data
transceivers.

Each DTMF tone is a combination of two frequencies, in the
low frequency and high frequency range. These frequencies are
added with each other to make a DTMF frequency.

We analyse the DTMF as a simple tone telephone dialler. Tone
dialler has 16 keys. They are arranged in a formation of four rows
by four columns. Each row and column is associated with a fre-
quency. The rows correspond to the frequencies 697Hz, 770Hz,
852Hz and 941Hz, and the columns to the frequencies 1209Hz,
1336Hz, 1477Hz and 1633Hz. The row frequencies represent
the “low group” and the column frequencies the “high group”.

When a key on the keypad is pressed, the column and row fre-
quencies are combined in equal portion to generate a DTMF
tone. It is better to name this a DTMF “code” rather than a DTMF
“tone”. Such dialler is fast and a telephone centre can easily and
quickly detect such code.

For example, when we touch number “8” on the keypad, the
852Hz and 1336Hz are generated and added to each other. The
tones must be pure and accurate.
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Real DTMF
Generator

Microcontrollers can be used for generating D TMF
tones. Bijan Poorghafour explains how a low-
cost, low-speed MCU, such as AT89C2051-24F,
can generate high-accuracy DTMF tones

DTMF frequencies
DTMF frequencies are very hard to generate. Generation of two
of them cannot be done by a low frequency and standard XTAL
source, for example.

The frequencies are such that harmonics of a tone are not
considered to be a valid tone.

The frequencies have been selected since the human voice
does not contain them. This makes DTMF signalling in a tele-
phone line very robust and powerful.

Generation methods

There are various ways to generate DTMF and, here, |
describe some of them:

[[] Using an IC, such as the TP5089. This IC is using an XTAL
as a high-accuracy clock source. This chip has an acceptable
error range and a receiver can detect its tones. It has a built-in
keypad scanner and it is ideal as a single tone dialler.

The DTMF generator is connected to the microcontroller unit
(MCU). This means that the MCU generates the needed DTMF
code and then the IC generates the frequencies of a corre-
sponding code. These types of ICs are fairly popular.

(1 Once | heard that Atmel has supplied a code to generate
DTMF by an MCU through a single pin, with PWM techniques.
| have not tested this yet but one obvious problem is that we
have to filter out the sampling through a high-degree active
filter. In this instance, timers sometimes cost more than the
MCU itself.

[C1 The genius way: | heard one engineer has saved a “voice”
of DTMF tone in a sound-recording chip, popularly used in
answering machines. When the code is dialled, the chip plays
the recorded sound, which, in fact, is a DTMF tone. This is a
very good idea for a designer to apply in telephone systems.

Unfortunately, it also means that the recorded sounds can
easily be erased from the chip. In addition, there’s plenty of
noise in these chips. In which case, we need a noiseless
source for minimum noise recording.

[_]1 Some low price systems are using internal microcontroller
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Tone Generation l

Figure 2: The DTMF generating circuit
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Tone Generation

timers to fit DTMF frequencies.

Minimum system design

These use pulses with rich har-

When | developed the DTMF

monic content, which adds 697 L2113 1A generator, | was asked to
more frequency errors. design it at a minimum cost
] In very expensive systems, | | | | (please see Figure 1).
a DSP generates DTMF fre- At the heart of the board is a
quencies by running floating- 770 ——— 4 L {56 {8B microcontroller that generates
point instructions. the tone samples. It uses a low
| | | | price 24.000MHz XTAL for the
What is new? P 8 9 C oscillator. Samples are fed to R-
This is the first time that a micro- | 852 —— — — — 2R ladder to convert digital
controller such as AT89C2051 samples to voltage samples. All
has been used to generate real I I I I pins of port P1 must be pulled
DTMF frequencies with very low % 0 4 D up by resistors much lower than
harmonics and high accuracy. It | 941 =——— — — = the R-2R ladder. Here, | have
also generates real samples of selected a pull-up resistor of
frequency for each group of | | | | 4.7k and R-2R ladder to
DTMF frequencies. 1209 1336 1477 1633 49.9kQ-100kQ. Note that this

By means of the Pure Sine
Wave Generation Algorithm, it is

will generate some distortion in
the signal, but it is very small

now possible to generate aset  Figure 1: Tone dialler, row and column frequency associatedtoeachkey  and cannot corrupt the reception

of frequencies that are not

of the DTMF receiver.

related to each other. When a Table 1: Frequency comparison and THD Since the sampling frequency

DTMF code is sourced to the )
MCU, then it generates frequen- Standard (17 Designed (2

cies of corresponding code. The 69
MCU generates sine samples of

. 770 769.70
a high frequency group and low
frequency group separately and ~ |ERE 852.27
adds them to make the final 941 941.27
sample. This sample is then fed 1209 1207.73
to a D/A converter and a voltage :
sample is generated. A simple 1336 1335.47
filter (R and C) can eliminate the 1477 1476.38

sampling frequency.

1633 1631.53

is much higher than the max-

THD (dB) Error (%) imum DTMF frequency (1633Hz),

-37.19 -0.04

9 0.08 the filter is very simple and only
a 1nF capacitor is applied. The
impedance of the R-2R ladder

-41.66 +0.03 and 1nF capacitor make a low
-46.47 +0.03 pass filter to filter out the sam-

-42.44 -0.11

pling frequency.
In the buffer, | have designed a

-39.68 -0.04 simple emitter follower with
-45.93 -0.04 some feedback to boot the input

-44.97 -0.09

impedance, known as bootstrap.
When 5V is supplied, the output

Main features:

@ Low speed and cost controller can generate DTMF frequen-
cies. The controller used here is an AT89C2054-24PI.

@ A very popular 24.000MHz XTAL is also used.

@® Sinewaves for high group and low group are synthesised
purely and accurately.

@ Harmonic distortion is less than -37dB.

@ Frequency error is less than 0.11% and it is highly stable.

® The sampling rate is very high at 31.250kHz.

@ The total program code space is 1600 bytes.

© The chip interfaces easily with the microcontroller.

O It can start and stop generation as fast as 32us.

THD measurements
| have analysed samples generated by a simulations program for
each tone of DTMF. | have calculated THD over a 4kHz band-
width (see Table 1).

The main tone is also very stable within the frequency band
and there is very low ripple (0.2%) in the band.

The frequency measured is highly accurate; it’s even better
than the readily available commercial DTMF generators.
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is 3V peak-to-peak.Generation
of DTMF starts when the line Load/Gen is forced low. It needs a
maximum of 32us to detect this activation. When this line is
deactivated, it takes 32us to stop the generation.

Applications

@ Many designers will find my design suitable for a minimum
design cost application using a microcontroller. They can
implement DTMF code with their code. That’s why the DTMF
code is less than 1600 bytes so it can be implemented in
many designs.

@ Microcontroller makers can implement my code as a firmware
in the chip, which will add DTMF capability to the device.

Designer’s note: | cannot supply the code to an end user
but I can send programmed and locked microcontrollers
for further testing and qualification.

Please contact the magazine’s editor by email,

EWeditor@nexusmedia.com
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Our hottest Spice ever

New B? Spice Version 5 has all the power and functions you expect from a
professional Spice package, but without the high cost:

e Real design flexibility with over 30,000 models, unlimited circuit size and a huge
range of new virtual instruments

e New Circuit Wizard saves time by auto-generating many designs for you

e Sweep all parameters for any component and simulation type with the powerful
new Scenario Editor

e Live Circuit feature allows values to be adjusted while simulations are running,
displaying the results in real time

Professional standard Spice simulation for just £229 + VAT. Plus educational
and multi-user licence discounts available and FREE comprehensive telephone
technical support. Try the full version completely free for 30 days.

WWW. | _ fW re.com Research House, Norwich Road, Eastgate
Sp ce-so t are.co Norwich. NR10 4HA. Fax: 01603 879010

Tel: 01603 872331 Email info@looking.co.uk
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WHAT’S ALL THE FUSS ABOUT?
oHS (the Restriction of the use of certain Hazardous Substances) and WEEE (Waste Electrical and

Electronic Equipment) is the equivalent of Y2K for the electronics industry. The upcoming EU environ-
mental directives are the most significant developments in electronics legislation to happen in many years and will

completely revolutionise the way electrical and electronic products are designed, sold, recovered and recycled. Worryingly, many
design engineers are still not fully aware that the upcoming legislation will affect them. For those who are, many questions remain
unanswered. Complicated exemption rules, uncertainty about how the directives will be enforced, obsolescence and component
availability has left engineers unsure of what they need to do and when. The clock is ticking. With only six months to go there’s no time
to lose in the transition to RoHS. If compliant components aren’t already part of the design cycle it could well be too late.

(l: What are the facts about
RoHS?

GN: RoHS will come into force on the
1st July 2006. From that date no electri-
cal or electronic equipment placed on the
market will be allowed to contain levels of
lead, cadmium, mercury, hexavalent
chromium, polybrominated biphenyl and
poly-brominated diphenyl ethers above
the maximum concentration values set
out by the directive. This applies to
finished equipment that falls into eight
broad categories: ® Large household
appliances ® Small household appliances
¢ |T and telecommunications equipment
Consumer equipment e Lighting equip-
ment (including light bulbs and luminaries
in households) ® Electrical and electronic
tools (except large scale stationary
industrial tools) e Toys, leisure and sports
equipment e Automatic dispensers

(l: Are there any exemptions?

GN: There are some exemptions. At the
time of writing there are four significant
batches of exemptions, either in place or
under review, totalling over 60 product
categories, and more are expected.
Several areas do not currently fall within
the scope of the RoHS Directive,
although medical devices and monitoring
and control equipment (categories 8 and
9 of the WEEE Directive) are currently
under review and may well be added to
RoHS in a few years’ time. Areas of
exemption currently include: © Medical
devices, monitoring and control
equipment ¢ Maintenance and repair —
spare parts for repair, upgrade or reuse of
electrical and electronic equipment on
the market before 1st July 2006 e
Electrical and electronic equipment that
is part of another type of equipment not
covered by RoHS. Examples include a
car radio (a car does not fall within RoHS,
S0 neither does the radio), equipment on
a train, boat, aircraft, electronics in a lift
etc e Batteries, there is separate
legislation in the pipeline for this, but not
battery charges — the latter will fall within
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RoHS depending on their application
Military — where the only use is military or
national security.

One of the biggest impacts of the
legislation is in the area of lead-free
soldering, where higher melting point
temperatures are often required. Over 70
lead-free alloys are available and, while
experts appear to be comfortable with the
SAC (tin-silver-copper) alloys when
soldering either tin-lead or lead-free
terminations, many of the others, due to
varying characteristics, may require further
investigation by the engineer.

(l: How to achieve
compliance in time?

GN: Sourcing compliant product quickly
and ensuring it is risk free are other
challenges currently facing the
engineering world. Design engineers
must avoid a part number lottery by using
distributors that are changing part
numbers and clearly segregating
compliant and non-compliant stock. The
need to ensure suppliers are providing
complete documentation and, where
appropriate, material testing is also key,
as is traceability and the steps required to
ensure due diligence, accompanied by
robust internal procedures.

For many, the web is proving to be an
invaluable tool in each of these areas.
Compliant product listings and new part
numbers are continually being updated
as stock becomes available in the
marketplace. The web is clearly the
fastest and most efficient way to source
the latest RoHS components, download
certificates of compliance and access the
latest news on RoHS and WEEE.

(_l: Does it really bring any
environmental benefits?

GN: Although the driver for
environmentally friendly products has
been prevalent for some time, it has only
been in the last few years that the need to
produce such equipment has moved
from being consumer-led to a legal
requirement. With more and more
electrical and electronic items becoming
affordable, coupled with the shorter life
cycle of these products, it has become
critical that the problem is recognised in
legislation.

RoHS was born out of the WEEE
directive, whereby producers will have to
register with the appropriate authorities
across Europe to cover their obligations
to arrange, and finance the recovery,
treatment, recycling and environmentally
safe disposal of electronic and electrical
equipment.

With millions of tonnes sent to landfill
sites throughout Europe every year, the
WEEE directive encourages product
design to take into account repair, reuse
and recycling at end-of-life. Coupled with
the RoHS directive banning hazardous
substances, the legislation will play a
significant role in reducing the risk to
human health and the environment.
Complying with RoHS and WEEE wiill
bring real environmental benefits. It’s time
to embrace the legislation.

Gary Nevison is chairman of the AFDEC RoHS team, board director at
Electronics Yorkshire and head of product market strategy, Farnell InOne. As
such he is our industry expert who will try and answer any questions that you
might have relating to the issues of RoHS and WEEE.

Your questions will be published together with Gary’s answers in the
following issues of Electronics World.

Please email your questions to EWeditor@nexusmedia.com, marking them as RoHS or WEEE.

ELECTRONICS WORLD m Januery 2006

®
L 4



SERVICINE YOUR E:EIMP ROTOTYPE NEEDS I

1 EUROCARD

(160 x 100 mm)
+ Tooling

- ® ® o J:;_
I

o~ L) .
.‘ : A‘

Over

+ Photop{dis % ‘ VA :ugtgnoeg
UL £ | : T

€49

,»"’ Price example
/" Any size and contour poss
Optional:

® Soldermask

® Fast-furnaround

o Silkscreen

® 4-Layer Multilayer
® 6-Layer Multilayer

Freephone () IRt
0800-388560 e

/rayout com

] st (G f iy OLC2_ oo G i e [E] oy o [

PCB-POOL COM

Simply send your files
and order ONLINE:




Rechargeable batteries with solder tags.
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Instrument case with edge connector and

screw terminals
Size 112mm x 52mm x 105mm tall.

This box consists of a cream base with a PCB slot, a cover plate to
protect your circuit, a black lid with a 12 way edge connector and 12
screw terminals built in (8mm pitch) and 2 screws to hold the lid on.
The cream bases have minor marks from dust and handling.
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for a box.
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By Mike Brookes

or generic Short Range
Devices (SRDs), a new
era is starting. For
years, the standard
used for SRD parame-
ters in the frequency range
25MHz to 1000MHz has been
ETSI EN 300 220 in three parts.

Following an extensive
review that took two years, this
hoary, old work-horse has
been substantially changed
and is now a conventional two-
part standard. Part 1 gives the
complete, voluntary technical
parameters; Part 2, the ‘har-
monised section’ incorporating
the essential requirements
necessitated by the provisions
of the R&TTE Directive.

The major changes relate to
the use of the 868/870MHz
band. The new version of EN
300 220 now incorporates
details of the requirements for
the use of the spectral effi-
ciency techniques ‘Listen
Before Transmit’ and ‘Adaptive
Frequency Agility’ (LBT/AFA).

The adoption of LBT/AFA
has opened up the band from
868-870MHz to 863-870MHz -
a huge increase, giving SRD
module/chip designers much
more space to work in and
marketeers confidence in a
less crowded future.

Wireless Column

Before the ‘new’ standard
was released, extensive com-
patibility studies for co-channel
interference were carried out
by the Spectrum Engineering
Group of the European
Communication’s Committee,
which concluded that LBT/AFA
would create an “open road”
concept to allow better sharing
and more flexibility, in contrast
to the old concept of strict
band usage definitions and
complex band plans.

The existing band plan for
868-870MHz remains in place
to protect and support legacy
systems with ‘channel exclu-
sivity’ retained for alarm sys-
tems. Indeed, a further 100kHz
(869.3-869.4MHz) in the 868-
870MHz band have been allo-
cated solely to alarm systems,
adding to the 50kHz already in
place, to ensure that compli-
ance with CENELEC rules,
where LBT/AFA is perceived to
give problems, does not
restrict sales development.

When using LBT/AFA, duty
cycle restrictions are removed,
though there are limits on
transmission dialogue length
and there is no band plan.

Compeatibility studies consid-
ered 25, 50, 100 and 200kHz
channels, concluding that an

Dawn of a

Srave New VWor

optimum of 100kHz, working at
a maximum ERP (effective radi-
ated power) of 25mW would be
the best ‘general’ solution. This
gives 70 available “channels”.

Duty cycle is retained for non
LBT/AFA single-channel prod-
ucts and for DSSS (Direct
Sequence Spread Spectrum)
and FHSS (Frequency
Hopping Spread Spectrum)
equipment at 1% or less.

Concurrent with the revision
to the standard are the neces-
sary changes to its ‘twin’ regu-
latory document CEPT/ERC
Recommendation 70-03,
which sets out the conditions
and technical parameters for
the use of SRDs. Amendments
to Annex 1 (generic SRDs) and
Annex 7 (alarms) have already
been put into practice.

The advent of LBT/AFA is the
first clear sign that SRDs have
moved from the simple single
channel products, first intro-
duced in the early 1990s and
used as ‘door openers’ or ‘car
key fobs’, to the realms of
sophistication associated with
mainstream products. Coupled
with this new approach is
financial change. Ten years
ago, SRD products ranged in
price from £10.00 for the sim-
plest wideband devices to

£200.00 for high-quality,
narrow-band modules.

Today, chipsets incorporating
LBT/AFA and additional intelli-
gence are available at volume
prices of £5.00 or less. Wi-Fi
and Bluetooth have hugely
increased public awareness of
short range radio and its capa-
bilities, now that appetite will
be fuelled by availability of low-
cost and highly versatile
generic devices.

With chip-sized radios and
high-capacity, low-cost bat-
teries arriving at the market
place simultaneously, an
explosion of new, portable
SRD products is anticipated.
And this is only the start. The
next move, software-based or
cognitive radio, is set to give
even greater SRD capability.
LPRA is already heavily
involved with ETSI to derive
new standards for a flexible
future and with the regulators
to ensure that spectrum poli-
cies of the future promote the
success of the SRD industry.

The Low Power Radio Association
is a European trade bbody that rep-
resents manufacturers and users
of short range devices (SRDs).

Mike Brookes is LPRA's chaiman.

Wireless Software Solutions
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If Bluetooth, 802.11, Zigbee, UWB etc don't
suit your wireless application - “easy-Radio” will.

ER modules are embedded with all the wireless software

you will need to achieve a short range wireless link over
several hundred metres at speeds up to 19.2K over air.

New robust software ensures stability of user selected frequency,
data rates and output power, configurable via Windows based software.

Go to our website to order an evaluation/programming kit and use
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our online calculator to see how time is saved and revenue returned faster
with “easy-Radio” software solutions.

EIEIEIE]
radio,

=4

www.easy-radio.com/ew1
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Tips ‘0’ Tricks

PICmicro Microcontroller CCP and ECCP

The Capture, Compare and PWM (CCP) modules that are
found on many of Microchip’s microcontrollers are used
primarily for the measurement and control of time-based
pulse signals. The Enhanced CCP (ECCP), available on
some of Microchip’s devices, differs from the regular CCP
module in that it provides enhanced PWM functionality —
namely, full-bridge and half-bridge support, programmable
dead-band delay and enhanced PWM auto-shutdown.

The ECCP and CCP modules are capable of performing a
wide variety of tasks. The tips below describe some of the
basic guidelines to follow when using these modules, as well
as suggestions for practical applications.

STIP 1: Measuring RPM using an encoder

Revolutions per minute (RPM) or how fast something tumns,
can be sensed in a variety of ways. Two of the most
common sensors used to determine RPM are optical
encoders and Hall Effect sensors. Optical encoders detect
the presence of light shining through a slotted wheel
mounted to a turning shaft (see Figure 1). As the shaft
turns, the slots in the wheel pass by the eye of the optical
encoder. Typically, an infrared source on the other side of
the wheel emits light that is seen by the optical encoder
through slots in the wheel.
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Figure 3: Low RPM

Slotted \
¥ Wheel
W[/
S,
s f"' IRS
E 5 IR LED ensor
% S q
L
T D [
Front View Side View
Figure 1: Optical encoder
Magnet Wheel
d \ I~ Magnet
Hall Effect Sensor
.4
]
Front View Side View

Figure 2: Hall Effect sensor

Hall Effect sensors work by sensing the position of the
magnets in an electric motor or by sensing a permanent
magnet mounted to a rotating object (see Figure 2). These
sensors output one or more pulses per revolution
(depending on the sensor).

Figure 4: High RPM

In Figure 3 and Figure 4, the waveform is high when light
is passing through a slot in the encoder wheel and shining on
the optical sensor. In the case of a Hall Effect sensor, the high
corresponds to the time that the magnet is in front of the
sensor. These figures show the difference in the waveforms
for varying RPMs. Notice that as RPM increases, the period
(T) and pulse-width (W) become smaller. Both period and
pulse-width are proportional to RPM. However, since the
period is the greater of the two intervals, it is good practice to
measure the period so that the RPM reading from the sensor
will have the best resolution. See TIP 1 in the “Tips ‘n Tricks —
PICmicro Microcontroller CCP and ECCP” booklet (DS41214)
for measuring period. In addition, see Tip 2 (also shown in the
DS41214 booklet), which features a technique for measuring
period with averaging, but is also useful for measuring high
RPMs.

STIP 2: Measuring the period of an analogue signal
Microcontrollers with on-board analogue comparator

module(s), in addition to a CCP (or ECCP) module, can,
easily be configured to measure the period of an analogue
signal. Figure 5 shows a circuit using the peripherals of
the PIC16F684.

R3 and R4 set the threshold voltage for the comparator.
When the analogue input reaches the threshold voltage,
VOUT will toggle from low to high.

R1 and R2 provide hysteresis to ensure that small changes
in the analogue input won’t cause jitter in the circuit. Figure
6 demonstrates the effect of hysteresis on the input. Look
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R2
AN
PIC16F684
VouTt— CCP1
Comparator
R4 (On-board PIC16F684)

Figure 5: Circuit using the PIC16F684

specifically at what VSENSE does when the analogue input
reaches the threshold voltage. The CCP module, configured
in Capture mode, can time the length between the rising
edges of the comparator output (VOUT.) This is the period of
the analogue input, provided the analogue signal reaches
VTHR during every period.

In Compare mode, the 16-bit CCPRx register value is con-
stantly compared against the TMR1 register pair values.
When a match occurs, the CCPx pin is driven high, driven
low, remains unchanged, or toggles based on the module’s
configuration. The action on the pin is determined by control
bits CCPxM3:CCPxMO0 (CCPxCON<3:0>). A CCP interrupt
is generated when a match occurs.

Special event trigger
Timer1 is normally not cleared during a CCP interrupt

when the CCP module is configured in Compare mode.
The only exception to this is when the CCP module is con-
figured in Special Event Trigger mode. In this mode, when
Timer1 and CCPRx are equal, the CCPx interrupt is gen-
erated, Timer1 is cleared and an A/D conversion is started
(if the A/D module is enabled).

Analog & :
Input ‘
sl W b S RRIC At ey (N SNSRI Cpes SR . VTHR
l ; >
. , Time
Vsense . '
————— e, S AL .
1 1 #
: : Time
Vout ' '
Time.

Figure 6: Signal comparison

“Why would I use Compare mode?”
Compare mode works much like the timer function on a

stopwatch. In the case of a stopwatch, a predetermined
time is loaded into the watch and it counts down from that
time until zero is reached. Compare mode works in the
same way with one exception — it counts from zero to the
predetermined time. This mode is useful for generating spe-
cific actions at precise intervals. A timer could be used to
perform the same functionality, however, it would mean pre-
loading the timer each time. Compare mode also has the
added benefit of automatically altering the state of the CCPx
pin, based on the way the module is set up.

PICkit2 Flash Starter kit winners:

For the chance to win a Microchip PICDEM MC Development Board for Motor Control Design, see overleaf

Joacim Radstam
Saab Bofors Dynamics, Sweden

Paul Read
Wood & Douglas Ltd, UK

Rolf Struikmans
SRON, Netherlands

January 2006 m ELECTRONICS WORLD

43



44

Tips ‘n’ Tricks

Win a Microchip PICDEM MC
Development Board for Motor Control Design

Microchip’s PICDEM MC Development Board makes it easy for engineers of all experience levels to
cost-effectively add the efficiency and reliability of electronic motor control to their embedded designs.

The new PICDEM MC supports creation of both AC induction motor (ACIM) and brushless DC (BLDC)
advanced motor control applications with the PIC18FXX31 family of MCUs. These devices feature three
advanced motion control modules, including a built-in quadrature encoder interface. The PICDEM MC
board is also constructed with complete electrical isolation from the power circuitry, allowing users to plug
in the MPLAB In-Circuit Emulator (ICE 2000) or MPLAB In-Circuit Debugger (ICD 2) for full programming,
debugging and emulation while high power is connected to the board. In addition, the PICDEM MC
board’s isolated serial-port PC interface to the MC-GUI software enables users to modify their application
parameters on the fly. The PICDEM MC combines the above features with included hex, assembler and
C source files to provide a complete reference design for ACIM and BLDC motor control applications.

Supported by Microchip’s Motor Control Design Centre (www.microchip.com/motor) and the free to
download MCGUI, engineers will easily be able to add electronic control to their motor-driven
products, reduce development time and costs.

For !he chan_ce to win one of these hoards, qu onto
www.microchip-comp.com/elecworld-picdemmec
and enter your details into the online entry form

ELECTRONICS WORLD m January 2006
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affordable CAN Bus to USB and RS232
interface solutions

=== Bronze Prize Winner ===
— NASA Tech Briefs 2004
%‘ . Products of the Year

2 x 1MS/s Input Channels + waveform
generator output. EasyScope & EasylLogger s/w
included.

2 Port Industrial USB RS232 Serial with wall
mount bracket and DC auxiliary output

Low Profile Version
also available

4 Port UPCI| RS232 Serial Card with Spider
Cable or COMBOX 10 (extra)

SERIAL COMMUNICATIONS SPECIALISTS
Solutions

Affordable CAN Bus Solutions

CANUSB is a very small dongle that plugs into any PC USB Port
and gives an instant CAN connectivity. This means it can be treated
by software as a standard COM Port (serial RS232 port) which
eliminates the need for any extra drivers or by installing a direct
driver DLL for faster communications and higher CAN bus loads.
CANZ232 is a very small dongle that plugs into any PC COM Port, or
any other RS232 port in an embedded system and gives an instant
CAN connectivity. This means it can be treated by software as a
standard COM Port (serial RS232 port) which eliminates the need
for any extra drivers. Sending and receiving can be done in standard
ASCII format.

priced from £61.00 ( CAN-232)

USB Instruments - PC Oscilloscopes & Logic Analyzers

Our range of PC Instruments may be budget priced but have

a wealth of features normally only found in more expensive
instrumentation. Our DS1M12 and PS40M10 oscilloscopes have
sophisticated digital triggering including delayed timebase and come
with our EasyScope oscilloscope / spectrum analyzer / voltage

and frequency display application software and our EasyLogger

data logging software. We also provide Windows DLLs and code
examples for 3rd party software interfacing to our scopes.

Our ANT8 and ANT16 Logic Analyzers feature 8/16 capture channels
of data at a blazing 500MS/S sample rate in a compact enclosure.

priced from £125.00 ( DS1M12 & ANTS )

1 to 16 port USB to Serial Adapters

With over 16 different models available, we probably stock the
widest range of USB Serial Adapters available anywhere. \We offer
converter cables, multi-port enclosure style models in metal and
plastic, also rack mount units with integral PSU such as the USB-
16COM-RM. Serial interfaces supported include RS232, RS422 and
RS485. \We also supply opto-isolated RS422 and RS485 versions for
relaible long distance communications. All our USB Serial products
are based on the premium chipsets and drivers from FTDI Chip for
superior compatibility, performance and technical support across
Windows, MAC-OS, CE and Linux platforms.

priced from £20.00 ( US232B/LC )

UPCI Serial Cards

Discover our great value for money range of multi-port UPCI serial
cards. Supporting from two to eight ports, the range includes RS232,
RS422, RS485 and opto-isolated versions. Our 4 port and 8 port
models can connect through external cables or the innovative wall
mounting COMBOX.

priced from £21.00 ( UPCI - 200L )

EasySync Ltd
373 Scotland Street
Glasgow G58QB U.K.
Tel: +44 (141) 418-0181  Fax: +44 (141) 418-0110
Web : http://www.easysync.co.uk
E-Mail: sales@easysync.co.uk

* Prices shown exclude carriage and VAT where applicable
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Metal film labelling

| have just read Mr. Beukes
letter referring to my article,
which appeared in EW for
July, 2005 (‘Auto-light con-
troller’, p14).

Mr Beukes is quite right in
saying that | should have
labelled R2 as a metal film
component (in this day and
age | would be surprised if
anyone would consider using
any other kind of resistor in a
similar design), but he is incor-
rect in saying that it need be
something other than 0.25W.
MR25 type resistors have a
maximum working voltage of
300V and an overload voltage
of 600V. These figures are
more than adequate.

Mr. Beukes will not allow me
to connect R3 to the junction
of D1 and C1 but advises that
there is a suitable connection
at another point in the circuit.
There is, of course, but | prefer
mine and would point out that,
with any luck, simply leaving
pin 10 of IC1 disconnected
would probably do just as
well. Again, | agree | should
have labelled R3 as metal film.

| cannot understand Mr
Beukes next points. The PCB
layout included in my article
shows track spacing which is
more than adequate for car-
rying mains voltage without
flash-over. The usually recom-
mended minimum distance is
1mm per kV. Similarly, his
fourth point would over-egg the
pudding when he declares
(without explanation) that wires
need to be soldered along cer-
tain tracks. | assume he is con-
cerned about their current car-
rying capacity. The 2mm
(0.08inch) tracks illustrated will
run a 750W lamp without addi-
tional copper being necessary.
My original parameters were
extrapolated from standard
tables that state that on PC
board material, faced with stan-
dard copper (35 micrometer),

tracks of 2.5mm width will carry
4A with no more than a 5.5°C
increase in temperature. His
associated comment about the
earth connection might just as
well be applied to the equally
unlikely event of the earth wire
breaking inside the cable.
Finally, coating the board
with lacquer and using a tran-
sient suppressor (if there were
room to fit such a component)
maybe nice but not necessary.
In fact, random spray from an
aerosol can of protective lac-
quer is more likely to damage
the sprayer’s health than using
an un-lacquered PCB if it is
correctly fitted.
David Ponting
UK

Noticeboard
| have been a reader of
Wireless World and Electronics
World and, also, Television
magazine since 1974. A few
years ago, you used to have a
page for your regular readers
to write in, ask for help, make
requests from other readers or
advertise items, related to
electronics. May | suggest that
you reintroduce this page in
Electronics World for your ded-
icated readers, as | am quite
sure it will be beneficial to
both, your company and us.
For example, | am at nearly
retiring age and | have most of
the issues since | started buying
the magazines, which | wish to
dispose off — at a fair price, of
course —to anyone interested.
Thanking you for your excel-
lent magazine and wishing you
many more years of first-class
service.
Spyros Jacovides
UK

Editor’s reply: Thank you Mr
Jacovides for such an inspiring
suggestion. We would like to
take this opportunity to invite
anybody who needs help with
a technical or practical
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problem to write to us at
EWiletters@nexusmedia.com
and we will publish the material
— or indeed identify experts — to
deal with such queries.

ELECTRONICS
WORLD

EMF:

danger fo our health?
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EMF problems?

In the September issue (p16),
Alasdair Philips suggested at
the end of a very interesting
article that mobile phone sig-
nals should be included in pro-
posals to reduce exposure to
(the possibility of) harmful
effects of EMF, but a recent
paper by Hamada in the New
Scientist suggests that this
may cause accidents by dis-
tracting drivers, due to the
effects of more frequent
switching between base sta-
tion Txs when signal strengths
are weaker. This was sug-
gested in a recent letter (EWV,
May 2005, “Going lower in fre-
quencies”) where Mayer waves
(0.12Hz) are of the same order
as those reported by Hamada
(“roughly six times a minute”);
silent trigger frequencies in
brain process may be distorted
or confusing.

Hamada’s data is inter-
esting because 3.3Hz is close
to the first period-doubling of
1.87Hz, first reported — as a
FREQUENCY - by Electronics
World, in di Mario’s article on
low frequency counter he had
constructed. This frequency
(8.3) is on the boundary
between & (deep sleep) and Q
(hypnopomic and hypnagogic
states) brainwave ranges,

which are beneficial; as is
15Hz, which Elizabeth Davies
discussed in her article in EW
(April 1993, pp 318-320). This
is a “third” period-doubling of
1.87Hz (x8), in the “chaos” -
according to Non Linear
Dynamics theory (“two period
— doublings, then chaos”), but
it’s still there and illustrated
how sensitive these brain-
body mechanisms are (sensi-
tive dependence on initial
conditions has been referred
to as the Butterfly Effect).
This data may form part of
theory (f) which Roger Penrose
suggests is necessary (Road
to Reality, page 786 et seq)
involving objective reduction-
gravitationally induced (GOR)
in complex projective twister
8-space (t,x,y,z, real and
imaginary components), which
is a “passive” thing “painted”
on “space manifolds, dis-
torting space as it dries
(“leakage”) — page 995 (PR),
under non-linear graviton. “Yet
at some point, the theory will
have to say something about
the real-number aspects of
physics...” (page 1006, RR),
which is a long-held belief (e.g.
Peano’s set {0,1} only). We
suggest that 1.87Hz is the
basis on the new theory, that
is: set {0, 1.87Hz, only} and
there’s good evidence for it!
Greg Hodowanece’s letter
(www.padrak.com or
www.SchumannResonance.
com) reports a ‘Resonant fre-
quency of the Aether’ as being
1.855 x 10*3Hz, before listing
1.855Hz (slightly off our value
of 1.8655, from 4.669/2.502,
bifurcation constant quotient)
and period-doublings:
3.710Hz and 7.42Hz (NB no
5.565), ignoring the log of the
mantissa (43), base 10! He
then goes on, reporting
3.710kHz et al, all measured
experimentally in coil tests.
A G Callegari
UK
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Building Valve Amplifiers
Morgan Jones
Elsevier (Newnes)

have worked with

and built valve
amplifiers for many
years; | also have the
author’s other, more
theoretical, books in
my collection.

This book is to be
highly recommended
as it bnngs together all the necessary
details to enable even the novice to build
satisfactory valve amplifiers. More than
that, it is a primer for electronic construc-
tion, setting out the correct way to do
things so that, if followed, there is a very
high chance that the equipment will work
first time. This should give a tremendous
boost to the novice constructor who may
be apprehensive about valve technology
and the high voltages involved. The princi-

N

ples here can also be applied to modern
solid-state circuitry as well.

The book is logically laid out and starts
with the design and layout (physical) of the
equipment to be built. There are one or
two examples of special circuitry but
theory is kept to the absolute minimum
and explained well where used. Several
practical examples are shown, which
should lead the reader to functionally
sound as well as a pleasing layout.

The next section then covers the practi-
calities of metalworking, with minimal
equipment, and the techniques required to
achieve good results.

Once a chassis is ready, the builder will
often wire the unit quickly in an effort to
“get it working”. The book cautions against
this and sets out the logical sequence to
be followed, to achieve both a neat and
trouble-free wiring layout. There is an
excellent section on the correct method of
soldering; if followed, it should obviate
98% of soldering problems.

In addition, valuable hints are given on

the initial “powering up” of the equipment
and where to look for faults. A compre-
hensive section follows this on the use,
choice and building of test equipment.

Final sections have a commentary on
various classical amplifiers as well as “per-
formance tuning” of the reader’s finished
circuit. At the end of each chapter there is
comprehensive bibliography giving further
reading.

My only reservation was continued
emphasis on safety, which experienced
readers may find breaks things up a bit.
That said this is essential for the novice in
case the writer Kills off his readership!

This book can be thoroughly recom-
mended for experienced builders and
novices alike. It will hopefully find its way
into the Christmas stockings of many
young electronics enthusiasts to
encourage them in their hobby.

Ed Dinning

Bebop to the Boolean
Boogie, 2nd edition

Clive “Max” Maxfield

Elsevier (Newnes)

e famous book

by Clive “Max”
Maxfield is truly “an
unconventional guide
to electronics funda-
| mentals, component
and processes” as
said by the subtitle.

The book is struc-
tured in two sections and a number of
appendices, including a CD-ROM.

The first section’s content covers all the
aspects of contemporary digital electronic
circuits. The book begins with the basics
of electronics (voltage, current, Ohm’s law)
and semiconductor devices technology,
but then progresses through the principles
of Boolean algebra and the principles of
digital circuit design.

Building up on such foundations, the
second part is devoted to components
and processes. It deals with IC technology
(with emphasis on programmable logic cir-
cuits and ASICs), with circuit board
fabrication and assembly, and then
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focuses on multichip modules and some
leading-edge processes such as optical
interconnections, reconfigurable hardware,
diamond substrates and nanotechnology.

The appendices are an integral part of
the book’s framework. They go in-depth
of the digital design methodology,
including positive vs. negative logic, Gray
codes and linear feedback shift registers.

A large and well-done glossary ends the
book, which then restarts in the com-
panion CD-ROM, which is a gem in itself.
In addition to the full content of the book,
there is a bonus chapter devoted to the
history of electricity, electronics and digital
computers.

Here, Maxfield shows the best of his
style, mixing deep knowledge of technical
history with a great sense of humour and a
strong passion for finding some (almost)
unbelievable nuggets of trivia.

This chapter is of interest not only to stu-
dents and professionals in the field of dig-
ital electronics but everyone who has some
interest in electronics or computer science.

Maxfield’s writing style is very similar to
that of Robert Pease. Pease, chief scien-
tist at National Electronics, is an
acclaimed guru of analogue electronics.
They both have a vast know-how in their

field of work and a light and entertaining
way of writing and exposing even the
most involved subjects.

In addition, | would also like to highlight
the unconventional nature of this book.

Maxfield is a master in explaining the
most complex concepts and theories in a
few words. What makes him unique is the
ability to “talk” to readers rather than give
an academic lecture.

Of course, the colloquial and often
humorous tone is not a cover for lack of
knowledge or understanding of the theory
behind each topic. Instead, it is a style of
teaching that reveals, not only a vast
knowledge of the digital electronics field,
but also a great skill in teaching and
explaining electronics.

On the whole, this is a book that
deserves the acclaim it has received since
the very first edition and it should be on
the desk of everybody who is interested in
digital electronics design.

Alberto Lobina

If you want to order any of the books
featured in our magazine you will receive a
15% discount and p & p free. Write to us
at our usual address, or email
EWadmin@nexusmedia.com
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Gadgets

Locatis has launched a dog tracking device with a powerful
GPS antenna that allows you to track your dog across all
environments. The PB100 is a lightweight, water-resistant
GPS/GSM device which clips on to the dog’s collar. If you
lose sight of your dog and want to know its location, you

just send an SMS text asking ‘Where is my dog?’ to the :
Locatis command centre, which connects to the PB100 and  :
initialises a search. The PB100 then estimates the pooch’s ¢
position and sends the address immediately as SMS text

over the GSM network to the command centre and then

onto your mobile. You can also request information on the :
dog’s position via the Internet or by calling the Locatis
command centre directly. Available now.

Around £200

www.locatis.ch

Bridging the gap between games console and media hub, the Xbox 360
allows video streaming, video chatting, PC connectivity and will allow

anything with a USB connection to
talk to the machine; enabling hun-
dreds of services. Also offering
music and progressive scan DVD
playback, Microsoft aims to break the
mould with High Definition being the
standard for the next generation of
consoles. The machine will be
available in two different packages;
the base model and the premium
package; which includes extended
media functionality, wireless game-
play and a hard drive. Available
December 2nd.

Around £209 for the basic

te

package, £279 for the
premium package
www.xbox360.co.uk
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PC CD-ROM

A

in 4-channel surround. Fully
automatically, in clear 24-bit
sound and with new-age
surround transitions, the
software de-noises and
polishes MP3 files as well.
More than just a restoration

yet remains extremely user-
friendly and can be operated
with one hand. Stations are
selected by rotating a small
jog wheel that is simply
pressed once to select the
required station. You can also

tool, it's a music burner for the
more sophisticated listener:
blank CDs can be burned in the

create your own favourites
menu. The new Sports DAB is
ideal for sports fans as BBC

CLEANING new DVD audio formt. There F:’\(l)(\a/ibli\:le Sa%?jrltt?oﬁglrﬁv .

Lab |10 deluxe is also an updated surround p r g i o DA, Y

P L omasaes o Nk e b o B6, AR editor and the new surround ggﬁuang;#tolﬂg)? s% ortin g o
(A, PLUS transitions. With spectral This pocket size FM RDS/DAB  events not scheduled else-
b el cleaning, the program deletes - gjgital personal radio has where on BBC Radio, includ-
.. EEERE coughs and other distortions simple, sleek styling and a ing Test Match Special,

: : from your Internet radio large LCD display whichcan ~ Wimbledon and extra football
The MAGIX music cleaning lab 10 recordings or live classic concerts — - be set for full screen or single  commentaries.

deLuxe lets you transform your Available now. Around £100
vinyl records, cassettes and older

CDs into 3D acoustic extravaganzas

line display. Something so
small is packed full of features

without compromising the music.
Available now. Around £29.99
www.magix.net
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Circuit Ideas

Simple RAM programmer

The circuit diagram here is
of a simple RAM program-

mer, which can be used for
various purposes, usually in
small robotics, automation and
artificial intelligence applica-
tions.

® The 2114 is 1024+4 memory
¢ 1024 memory location+4bit
data.

Here, all the addresses used
are in decimal format rather
than hexadecimal. In the cir-
cuit, the number of memory
locations used is only 100, with
3 data bits each, leading to
100+3 memory.

The RAM programmer per-
forms very well if the circuit
has been rigged up as shown.

This programmer is low cost
and does not require a PC for
programming it.

Dos and don’ts

e®Connect all the +5v terminals
to the output of 7805.

eUntil the RAM has been pro-
grammed don’t switch off the
main power, which will lead to
a complete loss of data.
e|deally, use battery cells, due
to the use of step down trans-
formers and home soldered
diodes and capacitors.

Changing of address
Swi1 is the switch used for
address transition, such that it
points to the memory loca-
tions. By continuously pressing
the switch, the address of the
memory location automatically
changes one after the other, at
a time period of approximately
0.65278 seconds.

Writing into the RAM
First, the write switch Swr has
to be in the write position.
Then by using Sw1, we can
go to one of the memory loca-
tions. For example, if the bit
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switches b1, b2, b3 are kept at
the ground point, the data
stored at the memory location
is 000. Similarly, by removing
the bit switches from the
ground point b1, b2, b3
respectively, the data stored in
the memory location is 111 in
the same way. If only b3 is
kept at ground point then the
data stored is 110. That way,
data can be stored into the
RAM from 000 to 111. Using
the switch Sw1 you can move
on to different memory loca-
tions and write different 3-bit
data into different memory
locations from 00 to 99.

The switch Sw1 is only used
for address transition. It has to
be kept closed until the
address location changes.
After the address changes to
the next memory location, the
Sw1 has to be opened to com-
plete the writing part.

While writing, the “wr” has to
be kept at write position until
the complete program is
written. After that has been
completed — from address 00
to 99 - only then the “wr” can
be moved to the read position
for reading the data.

Reading the information
First, all the b1, b2, b3
switches have to be moved
away from the ground point.
Then, the write switch has to
be removed and kept at the
read position. By pressing the
Sw1 without releasing we can
enable the ‘read’ of the infor-
mation that has been written
into the RAM.

Here, instead of driving
LEDs, you can drive power
transistors or opto couplers.

In this case, 8 LEDs are used
to denote 000 to 111.

S. Vinay Kumar
Janatha Nagar
Indi

A

Example 1:

Write the data as described to the respective memory location.
Writing and reading the data is as above (keep Sw1 closed until
reading takes place from address 00 to 99). You'll notice that the
LEDs begin to shift toward the right of each other (it’s a seven-
segment display).
Pulses are created by Sw1. The LEDs begin to shift on the left
when each clock pulse has finished with the 7-segment display.
After shifting right and left to the next clock pulse, the first LED
begins to glow for the next 10 clock pulses or so.
Similarly, shifting one location requires 10 clock pulses and this
continues up to the 99th memory location and, then, the cycle
continues. While reading takes place, you’ll notice that at 000 the
first LED will always glow, at 001 the second LED glows, at 010
the third, at 011 fourth, at 100 fifth, at 101 sixth, at 110 seventh

and, finally, at 111 the eighth LED will glow.

This example is for the complete useage of 100 memory loca-
tions 3 data bits.

Memory address  data

00
01
02
03
04
05
06
07
08
09
10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

000
001
010
011
100
101
110
111
111
110
101
100
011
010
001
000
000
000
000
000
000
000
000
000
000
001
001
001
001
001
001
001
001

Memory address  data

33
34
39
36
37
38
39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
&5
56
57
58
59
60
61
62
63
64
65

001
001
010
010
010
010
010
010
010
010
010
010
011
011
011
011
011
011
011
011
011
011
100
100
100
100
100
100
100
100
100
100
101

Memory address  data

66
67
68
69
70
i
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
9
96
97
98
9

101
101
101
101
101
101
101
101
101
110
110
110
110
110
110
110
110
110
110
11
111
111
111
111
111
111
111
11
111
000
000
000
000
000
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MANUAL PROGRAMMER OF RAM 2114 (i00x3) oF (1024x4)
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Example 2:
In this program we are using
only 8 memory locations out
of the 100 3-bit memory.
Here, the LEDs glow in the
order 1,3,5,7 and then 2,4,6,8.
After writing the program read
the data at the memory loca-

tions 00 to 07.
Memory address data
00 000
01 010
02 100
03 110
04 001
05 011
06 101
07 111
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Printer port based, wide-ranging, low current meter

D25 Printer port interface connector

D,

Dy

220

S33k
DS

v

Figure 2
RINTER PORT BASED WIDE-RANGING LOW CURRENT ME

+5V

—6&
[ |2 Je Jo o |~
“i; |‘°" im mlhl»

10k*

Fo

Reed relay |

Weasurenent Manual Range
Selector

Current meter m
} 100 nA

10.00°_J1 uA
0 wA

100 uA

99.959

Preas to Stop
Meacursmants
L] b, MZD,

ll'.l:lﬂ.h-‘lj\\klnm
ndia Bl 102

Measuring very low currents
in the range of NAto mA is

one of the prime requisites in
many of the R&D experiments,
like semiconductor device
characterisation, ion implanters,
vacuum measurements, etc.
On many occasions, very
costly multi-purpose, stand-
alone, low current meters with
RS232/GPIB connectivity are
used for making computerised
low current measurements.
Alternatively, for such applica-
tions one can use a simple
wide-ranging low current
meter as shown in Figure 1.

Input
Current

IC1 - OPA103
IC2 - OPO7

IC3 - MAX187
IC4 - MAX4618
IC5 - 74HCT17
IC6 - IC1

* - 1%MF

Figure 1

This inexpensive low current
meter uses readily available
components and the printer
port of a PC, enabling comput-
erised measurements without
requiring any general purpose
or tailor-made DAQ board or
IEEE488 interface board.

Using this circuit, we can mea-
sure wide ranging low currents,
spanning from 0.1nA to 100uA in
four user-selectable ranges of 0-
100nA,1uA,10uA,100uA with a
resolution of better than 50pA.
The circuit employs electrometer
principle of low current measure-
ment and uses IC; (OPA103), a
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very high input impedance and
low input bias current op-amp in
the current to voltage converter
(CVC) topology, which accepts
the input current and produces
an output voltage as depicted in
Equation 1.

Vout = -(lin X Re) Volts M
where |;, is the current to be
measured in Amperes and Rg
is the feedback resistance in
Ohms. By switching R to dif-
ferent values like 1MQ and
100k<, an output of 100mV to
10V is obtained at the CVC
output.

In the 0-100nA current
range, with Rg = 1MQ, an input
current of 0-100nA results in
an output voltage range of 0-
100mV. For other ranges, R is
set at 100k.

Selection of the Rg is
achieved by a 5V Reed relay
driven by a hex buffer (ICs —
74HCT17), which is controlled
by Dy line of the DATA PORT
(@ 0x378 address) of the
printer port. A logic 0 at Dy
powers the relay and selects

Re=1MQ, while a logic 1 sets
Re=100kS2. The output of the
CVC is further amplified by a
programmable gain amplifier
(PGA), realised by a precision
inverting ampilifier (IC, — OPQ7),
a 4:1 low voltage CMOS ana-
logue multiplexer (IC4 —
MAX4618) and a gain setting
resistor network.

The gain (G) of this stage is
software settable to 41, 4.1 and
.41 by controlling the address
inputs of the multiplexer from
D1 and D2 lines of the DATA
PORT. The combined gain of
the CVC and the programmable
gain amplifier is chosen such
that an output of 0-4.096VDC is
produced at full-scale currents
on all ranges. This output is fed
to a 12-bit serial ADC (IC3 -
MAX187), selected for features
like on-board reference, built-in
S/H, low power consumption
(10uA) and low conversion time
(8-10us). The data communica-
tion between the printer port
and the circuitry are opto-iso-
lated (ICs ...IC11, 6N136) for PC

safety and for floated current
measurement.

A Windows-based graphical
program, LOWIMEAS.VI,
developed using LabVIEWGi is
used for computerised mea-
surements, although many
other languages like C can
also be used for the program
development. Its user interac-
tive front panel is shown in
Figure 2.

This software supports user-
selectable AUTO and
MANUAL measurement
modes. For making the cur-
rent measurement in the
AUTO mode, initially the PC
selects the highest current
range (0-100uA) by selecting
Rr = 100kQ and G = 0.41.
After a 50ms relay settling
time, /CS of the MAX187 is
pulled low, initiating an A to D
conversion. Upon detecting
end-of-conversion by low to
high transition at D of the
ADC, the PC acquires the 12-
bit serial digital data from
MSB to LSB by sending 12

clock pulses serially to SCLK
and reading the D, at every
falling edge of the SCLK. The
12-bit serial data acquired is
then related to the input cur-
rent as per the following rela-
tionship:
Input Current = (decimal value
of acquired 12-bit data )
* 4,096+(conversion factor)/4096.
The measured value is
graphically displayed on a cur-
rent meter as well as on a
numerical indicator. If the mea-
sured current value is less than
10% of the full scale of the
present current range, the PC
selects the next lower range
and the measurement is
repeated. However, if the cur-
rent measured is >100% of the
full scale, the next higher cur-
rent range is selected.

Suresh Kanniappan
Materials Science Division
Indira Gandhi Centre for
Atomic Research
Kalpakkam

India

1.5V dry cell tester

Users of battery-operated
equipment are frequently
confronted with the problem of
when to renew the batteries, or
at least check their condition.
One might suggest a DMM,
but to obtain an indication of
the state of the battery it must
be tested under load. The
circuits shown here illustrate
two design approaches that
use LEDs as a ‘state of condi-
tion” indication.

Circuit 1 uses three LEDs,
green for good, red for bad and
orange as the transition state
from good to bad. The battery
type is selected by means of a
4-position rotary switch and
this provides suitable loading
to indicate the condition of the
battery under load. Two com-
parators with reference volt-

ages Viegr1 = 1.10V and Vo =
1.40V, determine the trigger
levels for the red and the green
LEDs to become active. The
orange LED controlled by tran-
sistor Q¢ only lights up if the
battery voltage is between the
pre-selected reference voltage
levels of Vg1 and Vigpo.
Hysteresis has been applied to
both comparators to prevent
oscillations when changing
states. Once the battery type
has been selected, all the user
has to do is to hold the two
measurement probes to the
battery under test. The circuit
operates from a +5V power
supply (not shown).

Circuit 2 uses a dual colour
LED to indicate the three states
of the battery. This circuit
employs a quad op-amp
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TLO84 to implement a 30Hz
square wave oscillator, a 1.25V
reference voltage and two
comparators. The square wave
oscillator output is attenuated
to 300mV p.p. and is AC-cou-
pled to the 1.25V reference
voltage. This provides a square
wave with voltage levels of
1.40V (GOOD) and 1.10V
(BAD), which is applied to
Comparator 1. The 1.25V refer-
ence voltage was selected to
fall midway between the
GOOD and BAD condition indi-
cation thresholds. Therefore, a
battery voltage of >1.4V will
cause the output of com-
parator 1 to go ‘low’ and the
output of comparator 2 to go
‘high’, operating the green
LED.

A battery voltage level of

<1.1V will cause the output of
comparator 1 to go ‘high’ and
the output of comparator 2 to
go ‘low’ thus operating the red
LED. Battery voltage levels
between 1.1 and 1.4V will
cause both comparators to
change state, switching at a
frequency of approximately
30Hz, hence alternating
between the red and the green
LEDs. The human eye averages
the alternating LED colours and
interprets them as orange i.e.
indicating the transition state of
the battery between good and
bad. Like circuit 1, the circuit
operates from a +5V power
supply (not shown).

See diagrams on the
following page
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Circuit |[deas
Battery States:
- +5v
<110V =BAD (RED) TLO084 supply connections
1.10V - 1.40V = MED (AMBER) ;’i‘: ;‘1:7*55‘\’/ A et
. . - 10] T T Te]
oscillation 30Hz between green + red $ 100K OSCILLATOR CC1 1.40V
125
> 1.40V = GOOD (GREEN) V4 TLOS4 ) v
Freq = approx 30Hz
1.10V
V5 TLOS4 10 ™ Vref 2
5 8 Il
* . l
3N 214 1uF
"1 L
2 100K L
© AA 2. Comp 2 < 0.1F < M1%
Battery 10K Comp 1 T
under . AN
test 1uF -5v 68K
©
. : 20K 2y
case note: RED /A <& GREEN —S
3 wafers wired in Y= Yo T 7 adi 0 300mvpp
parallel to
minimize the BATTERY
contact resistance SELECTOR . +5v L
(4 pos, 3 pole) 2 30K0 (RT=40.4K)
AAA AM1 470E I |
U5y L — Level shifting circuit
2 3K9 1% 13 I
+5v ] 14
4TE 20E 8E2 3E3 | -
5V Trimto: 125V __—* 1204 TS Lasvvier
if necessary : a2 TLO84 (mid voltage “orange” range)
100pF 1= L
30mA 75mA | 200mA  450mA ? SIK3 1%
COoM |
100uF 14 !
-5V
. Sv
=Sv
Circuit 1
Battery States:
< =
1.10V =BAD (RED) 5 sy . .
1.10V - 1.40V = MED (AMBER)
>1.40V = GOOD (GREEN)
2 k6 s x 2 10K A AMBER
“ +5v
* 1K A GREEN
3 ~a
Batiery WY =\ , BATSS
attery Vref2 1
under 144ov\ 1K 31 4 N S 330
test MWy 2 +5v
- 1
O] (o3

-5v
A 10K
L . 220K K A 3 | BCs47
2K T IKS 104F N Q
| A& RED 4148 OF

N

220K BATS8S
v A 1
v o
Please note:

3 wafers wired in 1K

parallel to AAA

aral VWA

minimize :}‘° \ BATTERY
CO! Ct resistance SELECTOR 10K 5
(4 pos, 3 pole) v
AAA AM1
AA  AM2
3K6
+5v
. . . 1 Vref 1
475 208 8E2 363 Liov +5V 3—l—T
N 100uF 1=7]
13K 1K1 10uF Tester to be operated from a
Approximate test  30mA 75mA | 200mA  450mA CcoMm +5V, -5V stable PSM
currents at 1.5V 4
100uF |_|_|
Circuit 2 Gunter Vath

School of Electrical, Electronic and Computer Engineering
University of KwaZulu-Natal
South Africa
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FOR HORIZONTAL 19" RACK MOUNTING
WITH DIGITAL METER

New for 2005 is the Olson Electronics 77///neter range with
20A rated digital ammeters in a 19" 1.5U high panel
allowing you to monitor how many amps you are using

B 8666666660
o (e OHOHONCHCHCHC

24 HOUR DELIVERY SERVICE

CALL OUR SALES HOTLINE
OLSON ELECTRONICS LIMITED

OLSON HOUSE, 490 HONEYPOT LANE, STANMORE, MIDDX HA7 1JX
TEL: 020 8905 7273 FAX: 020 8952 1232
e-mail: sales@olson.co.uk web site: http://www.olson.co.uk




01 Number One Systems

asy

The world beating PCB design software

value for money.

New in Version 8 ~
B Sketch Mode Routing
Bl ODB++ Format Export
B Import Bitmap

M Single-Sided AutoRoute
B Customisable Toolbars

Stop press... Stop press... Stop press... Stop press... Stop press...
By customer demand now with Eagle import as well as Tsien Boardmaker 2 import.

B Auto Smooth & Mitring of tracks

B Wires & Jumpers
B Unified Quality Check
Plus lots more.......

Number One Systems - Oak Lane - Bredon - Tewkesbury - Glos - United Kingdom - GL20 7LR UK

Easy-PC version 8 is released
Winning accolades the world over, Easy-PC for Windows V8 is
a major milestone in the evolution of this extremely popular

software tool. Try a demonstration copy of Easy-PC and
prepare to be amazed at the power, versatility and remarkable

Fully integrated Schematics & PCB layout in a single
application complete with forward and back annotation.
Design and rules checks at all stages ensure integrity at
all times. Profesional manufacturing outputs allow you to
finish the design process with ease.

call for a brochure, prices & CD on +44 (0) 1684 773662
or e-mail sales@numberone.com
you can also download a demo from

www.numberone.com

for
Windows

PC

Y

Designed for

Microsoft?

Windows®XP,

2000, ME, 98,
Windows NT®

PLEASE ENSURE YOU TELEPHONE TO CHECK AVAILABILITY OF
EQUIPMENT BEFORE ORDERING OR CALLING.

OSCILLOSCOPES

TEKTRONIX 2247A 4 Channel 100MHz

Counter/Timer/ Voltmeter ......................... £275
TEKTRONIX 2335 Dual Trace 100MHz Delay Sweep ...£125
TEKTRONIX 485 Dual Trace 350MHz Delay Sweep ... .£300
IWATSU SS5711 4 Channel 100MHz Delay Sweep ... .£150

PHILIPS 3065 2+1 Channel 100MHz Dual TB/Delay — Autoset £200
PHILIPS 3055 2+1 Channel 60MHz Dual TB/Delay — Autoset £150
PHILIPS PM3217 Dual Trace 50MHz Delay Sweep . ... .

KIKUSUI COS6100 5 Trace 100MHz Delay ..

TEKTRONIX 475A Dual Trace 250MHz Delay Sweep .. .£175
TEKTRONIX 475 Dual Trace 200MHz Delay Sweep ... .£150
TEKTRONIX 465B Dual Trace 100MHz Delay Sweep ...£125

TEKTRONIX 465 Dual Trace 100MHz Delay Sweep . .£95
PHILIPS PM3209 Dual Trace 40MHz Delay ..
PHILIPS PM3215 Dual Trace 50MHz ... ..
KENWOOD CS4035 Dual Trace 40MHz
PANASONIC VP5564A Dual Trace 40MHz
HITACHI V525 Dual Trace 50MHz Cusors .
HITACHI V523 Dual Trace 50MHz Delay ..
HITACHI V425 Dual Trace 40MHz Cursors .
HITACHI V422 Dual Trace 40MHz
HITACHI V223 Dual Trace 20MHz Delay
HITACHI V222 Dual Trace 20MHz ...
HITACHI V212 Dual Trace 20MHz ..
FARNELL DTV12-14 Dual Trace 12MHz ..

STORAGE
PHILIPS PM3320 Dual Trace 200MHz 250Ms/S .
LECROY 9400 Dual Trace 125MHz
TEKTRONIX 468 Dual Trace 100MHz Delay Sweep Dlgnal
Storage £200
VELLEMAN HPS5 1MHz 5MHz Sampling. Handheld Unused £60

ANALYSERS

ADVANTEST R3265A 100Hz-8GHz ...
TEKTRONIX 492P 50kHz-21GHz .....

HP8560A 50Hz-2.9GHz Built In Tracking Gen 3250
HP 8560A 50Hz-2.9GHz ..... 2950
HP 8569A 10MHz-22GHz .. £950
HP 8565A 10MHz-22GHz ... £750

SPECIAL OFFERS

HP 182T with 8557A 10kHz-350MHz .
HP 140T with 8555A 10MHz-18GHz
ADVANTEST TR4131 10kHz-3.5GHz ..
WAYNE KERR SSA1000A 150kHz-1GHz ..
MARCONI 2382 200Hz-400MHz High Resolution .
MARCONI 2370 30Hz-110MHz
HP 8754A Network Analyser 4-1300MHz ...
MARCONI 6500A Amplitude Analyser with head
HP 334A Distortion Analyser 5Hz-600kHz

SIGNA NERATORS

HP 8350B Sweeper with 83592B 10MHz-20GHz ...
HP 8350A Sweeper with 83592A 10MHz-20GHz .
HP 8350B Main Frame Onl
HP 83525B RF Plug-in for 8350 0.01-8.4GHz .
HP 83590A RF Plug-in for 8350 2-20GHz ..
HP 8660C Sig Gen 1.3GHz .
HP 8660C Sig Gen 2.6GHz ...
HP 86603A RF Plug-in for 8660C 1-2600!
HP86631B Axillary Section for 8660C ...
HP86632B Modulation Section for 8660C
MARCONI 2017 0.01-124MHz Low Phase Noise ...
MARCONI 2019 Synthesised AM/FM 80kHz-1040MHz .. .
FLUKE 6060B AM/FM Syn Sig Gen 10kHz-1050MMHz
LEADER LSG221B Sig Gen 25-950MHz ...
HP 8656B Synthesised 0.1-990MHz ...
HP 8656A Synthesised 0.1-990MHz
HP 8640A AM/FM 500kHz-512MHz
HP 8620C Sweep Osc with 86290B 2-18.6GHz
HP8620C Sweep Osc with 86222B 0.01-2.4GHz .
HP8620C/B/A with any of the following plug-ins

HP 86220A Plug in 10-1300MHz

HP 862308 Plug in 1.5-4GHz

HP 86235A Plug in 1.7-4.3GHz

HP 86240A Plug in 2-8.5GHz

HP 86240C Plug in 3-6-8.6GHz

HP 86245A Plug in 5.9-12.4GHz

HP86250B Plug in 8-12.4GHz

HP 86250D Plug in 8-12.4GHz

HP 86260A Plug in 12.4-18GHz
MARCONITF2015 AM/FM 10-520MHz
MARCONITF2016 AM/FM 10kHz-120MHz ...
PHILIPS PM5328 100kHz-180MHz with

£300- 2400

HP 853A with 8559A 100kHz-21GHz . 1100 200MHz Freq Counter IEEE ..................... . £225
HP 182T with 8559A 100kHz-21GHz . PANASONIC VP8117A AM/FM 100kHz-110MHz

HP182T with 85588 100kHz-500MHz . FM 0-100kHz Digital Display etc. Unused ............. £225
E=22d 17A King Street, Mortimer, Near Reading RG7 3RS ™ismmm—m VISA

Telephone: (0118) 933 1111. Fax: (0118) 933 2375
www.stewart-of-reading.co.uk
Open 9am-5.00pm Monday to Friday (other times by arrangement)

HP 8165A Programmable Signal Source
1MHz-50MHz (Pulse/ Function) ...
HP 3325A Synthesised Function Gen
HP 3312A Function Gen 0.1Hz-13MHz AM/FM
Sleep/Tri/Burstetc. .......................... £200
WAVETEK 21 Stabilised Function Gen 11MHz .. . .£225
WAVETEK 23 Synthesised Function Gen 12MHz ......£275
EXACT 529 AM/FM Function Gen 20MHz ............ £150
ANALOGUE 2030 Synthesised Multi Function Waveform £250
THANDER TG503 Pulse/Function Gen 5MHz ......... £195
THANDER TG502 Sweep/Function Gen 5MHz
KRON-HITE 5200A Sweep Func Gen 0.00003Hz-3MHz £150
HP 3310B Info as 3310A + efc. 120
HP 3310A Func Gen 0.005Hz-5MHz Sine/Sq/Tri/Ramp/Pulse £BO
PHILIPS PM5132 Function Gen 0.1Hz2MHz ... £95
PHILIPS PM5131 Function Gen 0.1Hz-2MHz .
FEEDBACK FG601 Func Gen 0.001Hz-1MHz
HP 8112A Pulse Gen 50MHz .....
HP 8111A Pulse Generator 20MHz
LYONS PG73N Pulse Gen 20MHz .
LEADER LAG120B Sine/Sq Audio Genera for
FARNELL LFM4 Sine/Sq Osc. 10Hz-1MHz Low D\stomon
TTL Output, Amplitutde Meter
GOULD J3B Sine/Sq Osc 10Hz-100kHz Low Distortion
FARNELL LF1 Sine/Sq Oscillator 10Hz-1MHz ..............
MARCONI SANDERS 6055C Signal Source 850-2000MHz  £125
MARCONI SANDERS 60558 Signal Source 850-2150MHz  £125
MARCONI SANDERS 6056B Signal Source 2-4GHz ... £125
MARCONI SANDERS 60578 Signal Source 4.5-85GHz ... £125

MARCONI SANDERS 6059A Signal Source 12-18GHz ... £125
MARCONI SANDERS 60704 Signal Source 400-1200MHz £125
FLUKE 6011A Synthesised 11MHz 25

PHILIPS 5514V Colour Bar Generator Video
BLACK STAR ORION Colour Bar Gen .....
BLACK STAR ORION Later Version Metal Case ....

.£195
£50
£75

FREQUENCY COUNTERS/TIMERS

.. £325
£l

EIP 371 Source Locking Microwave Counter 10Hz-18GHz
EIP 331 Autohet Microwave Counter 825MHz-18GHz
HP 5386A Counter 10Hz-3GHz ......
FEEDBACK SC230 Counter 1.3GHz .
RACAL 9916 Counter 10Hz-520MHz .
RACAL 9906 Universal Counter 200MHz
RACAL 9904 Counter Timer 50MHz ...

RACAL 1991 Counter/Timer 160MHz 9 digit
MARCONI 2431A Frequency Meter 200MHz
MARCONI 2437 Counter/Timer 100MHz ..
HP 5340A Automet Microwave Counter 10Hz-18GHz ..

HP 5316A Universal Counter 0-100MHz HPIB ............ 295
THANDAR TF810 Frequency Counter 5Hz-200MHz Battery .

THANDAR TF200 Frequency Meter 10Hz-200MHz 8 digit .. .240
BLACK STAR Meteor 100 Counter 5Hz-100MHz .
BLACK STAR 1325 Counter Timer 1300MHz .
BECKMAN UC10A Universal Counter 120MHz
LEADER LDC9043 Digital Counter 100MHz

DIGITAL TIMETERS Erc

SOLARTRON 7150 67 digit True RMS IEEE............... £75
SOLARTRON 7150Plus As Above + Temp Measurement. .
DATRON 1065 52 digit Autocal AC/DC Resistance IEEE
FLUKE 77 3 digit Handheld
FLUKE 77 Series 2 3/% digit Handheld . .
FLUKE 8060A 4" digit True RMS Handheld . ...
BECKMAN HD110 37 digit Handheld in Carvy Case .
TTI 1905A 5% digit Bench. .
SOLARTRON 7045 472 digit h
AVO DA116 3% digit with Batteries & Leads .
AVO 8 Mk6 in Ever Ready Case with Leads etc.

AVO 8 MK5 with Leads etc .
RACAL 9301A True RMS RF Millivoltmeter
RACAL 9300 True RMS Millivoltmeter 5Hz-20MHz
usable to 60MHz
RACAL 9300B as 930
GOODWILL GVT427 Dual Cl
12 ranges 10Hz-1MHz Unused
KENWOOD VT176 Dual Chan Millivoltmeter . ...

FARNELL XA35.2T 0-35V 0-2A Twice Digital. . ..
FARNELL LT30-2 0-30V 0-2A Twice. . .
FARNELL B30/20 30V 20A Variable No .
FARNELL B30/10 30V 10A Variable No Meters.
FARNELL LT30-1 0-30V 0-1A Twice. .
FARNELL L30.2 0-30V 0-2A. .
FARNELL L30.1 0-30V 0-1A...
FARNELL E350 0-350V 0-200mA .. .
FARNELL D30-2T 0-30V 0-2A Twice Digital. . ... ..
THURLBY PL330 0-32V 0-3A Digital (Kenwood badged)
THURLBY TS3021S 0-30V 0-2A LCD
THURLBY PL320 0-30V 0-2A Digital . . .
TAKASAGO GMO35-3 0-35V 0-3A 2 Meters . ...
TAKASAGO TMO35-2 0-35V 0-2A 2 Meters . . ..
ISOLATING TRANSFORMER - Yellow - 500VA with

13AMP Socket . ..o £35

Used Equipment — GUARANTEED. Manuals supplied
This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for lists.
Please check availability before ordering.

CARRIAGE all units £16. VAT to be added to Total of Goods and Carriage
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EMC cabinet for
electronic and net-
working applications

Enclosure Solutions has intro-
duced the Verak EMC range,
which provides more than 80dB
attenuation at 100MHz.
Intended for use in electrically
noisy environments, such as
switch rooms and the factory

floor, and available in heights of
27 to 42U, and 600 x 600, 600 x
800, 800 x 600 and 800 x 800
plan sizes, the Verak EMC is
rated at 750kg static load
capacity.

The 2mm steel framework is
exceptionally strong and rigid.
The EMC steel panels and doors
are double skinned and the
EMC glass door is a 4mm-thick
laminated construction with a
fine metal mesh encapsulated
between the two glass sheets.
Both steel and glass doors have
a unique closing mechanism to
ensure the integrity of the EMC
seals; a swing handle controls a
four-point over-centre cam clo-
sure that exerts the correct
pressure on the gaskets,
thereby avoiding over-compres-
sion and ensuring that screening
performance does not degrade
over time with repeated door
openings.

Cables can be brought into
the rack from the top, through
the bottom and through 5U or
10U high cable entry panels
above or below shortened front
or rear doors. Screened gland
plates enable cables to enter
without compromising the EMC
performance.
www.apw.com/enclosuresolutions

Structured ASIC with embedded
PCI Express PHY

Structured ASIC firm ChipX
launched the CX6100 family of
devices, fabricated in eight-
metal 0.13pum process and inte-
grating a silicon-proven PCI
Express (PCle) PHY core.

The new CX6100 family com-
prises twelve devices for a wide
range of applications, ranging
from computing, storage and
instrumentation to networking.
The embedded PCle PHY is
compliant with the current 1.1
version of the specification and
is available in 1, 4 and 8-lane
options. Along with the
embedded PHY, ChipX is
offering an optional PCle com-
pliant controller. The PHY offers

complete PIPE
interoperability
for customers
wishing to use
their own PCle
controller. With
the optional
PCle 1.0a com-
pliant controller,
designers can
quickly develop
root port, bridge
and endpoint
designs. The controller supports
up to 8 VCs and up to 6 BARs. It
features configurable retry
buffers and support for up to
4kB payload sizes. The con-
troller is supplied complete with
simulation models, driver soft-
ware examples and all docu-
mentation.

Device densities range from
240k to 1.8M ASIC gates, up to
1.1Mbits of embedded SRAM
and maximum operating fre-
quencies up to 250MHz across
the die. Four on-chip, config-
urable, low-jitter PLLs support
output frequencies from 10MHz
to 1GHz.
www.chipx.com

Surface mount version of PSS & PSD DCG-DC converters now on

Lambda’s successful PSS and
PSD series of ultra compact
single and dual DC-DC con-
verters are now available in sur-
face mount technology (SMT),
announced the power supply
manufacturer. In this version
they will be ideal for applications
where reduction of size and
weight are critical, which, com-
bined with their extensive fea-
tures, makes them particularly
suitable for the telecommunica-
tions, datacommunications and
instrumentation sectors.

The converters can accept a
range of input voltages and are

fully self-contained, requiring no
external components and
allowing easier system integra-
tion. The range offers 48 dif-

_January 2006 m ELECTRONICS WORLD
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ferent models in the single
output PSS series range and 20
models in the dual output PSD
series range. Both series are

available in 5V, 12V, 24V and
48V input versions, each with a
nominal output voltage of 3.3V,
5.0V or 12/15V and with output
currents ranging from 0.4A to
2.5A, depending on the model
selected.

The units operate with an
output voltage accuracy of +5%
and with a typical efficiency of
73-84%, depending on the
model chosen. The dimensions
of the PSS and PSD series
range from 20x16x8mm up to
41x26x8.5mm.

www.lambda-europe.com
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To reserve your web site space phone Reuben Gurunlian 01322 611261
reuben.gurunlian@nexusmedia.com

CHYGWYN
www.chygwyn.com

Ty rwym

ChyGwyn Limited offers electronic
design and embedded software
development for remote monitoring,
embedded appliances, set-top boxes
and similar devices. We are experts
in customisation of Linux and write
device drivers for custom hardware.

COMPONENT TECKNOLOGY
www.component-tecknology.co.uk

Companen Tecknalogy
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® PIC microcontroller kits and modules
for students and hobbyist.

® 18F45X,16F87X Proto-Boards for
ease and fast development of project
ideas.

@ nfrared llluminators for CCTVs in low
ambient light security areas.

® Analogue 8-channel high voltage isola-
tor. Data logging.

® 5% discount code 'elwwdir2004' for
Electronics World readers.

® Consultancy
® TIG control systems — REIS interface.
® Real-time X-ray Imaging.

CONFORD ELECTRONICS
www.confordelec.co.uk

Welcwme Lo our range of professionsl sudio
and procews control pradects

The Rsluncs oy

oo o b bt s o ot 1 b e

Lightweight  portable  battery/mains
audio units offering the highest technical
performance. Microphone, Phantom
Power and Headphone Amplifiers.
Balanced/unbalanced signal lines with
extensive RFI protection.

DB TECHNOLOGY
www.dbtechnology.co.uk/

a8 Technology

Tel: +44 (0) 1954251974
E-Mail: mail@dbtechnology.co.uk

Anechoic chamber and open area
test site.

® Compliance Tests

® Fixes included. FCC Listed.

® Flexible hourly booking available.
@ Rapid, accurate pre-compliance tests.

DESIGNER SYSTEMS CO
www.designersystems.co.uk
7 :

Electronic product design company
with over a decade of experience pro-
moting it's own product range and
designing and manufacturing innovative
products for client companies/individuals.

IPEVA
www.ipeva.com

?@eva

Intellectual Property
Evolution 4+ Evaluation + Value
IPEVA sell FPGA platforms and provide
Design  Services for Embedded
Systems, OpenCores [P, Analogue,
Digital, FPGA, ASIC, HDL Translations
(e.g. Schematics/C/C++ to VHDL) and
Migrations. Altium Nexar and Protel
Bureaux. Tel 0870 080 2340

MCES LTD
Weh: www.mces.co.uk

MCES are a specialist electronics com-
pany providing a high quality repair,
rework and re-manufacturing service to
electronic modules and sub assemblies,
including handling both large and small
volume production and rework for
major manufacturers. Established in
1972 we have continued to make large
investments in specialised test equipment,
surface mount technology and tooling
enabling us to diagnose repair and verify

a wide range of electronic modules to a
very high standard. We also operate a fit-
ting service for surface mount multi pin
IC’s and BGA’s

REDRAT LTD
www.redrat.co.uk

infrared remote control far your computer

Nesr

Infrared remote control input and
output for computers — USB and
TCP/IP.

Applications areas include:

@ Home automation

@ PC based multimedia installations
e Consumer electronics test systems
@ Broadcast monitoring

e Show and theatre control

TEST EQUIPMENT SOLUTIONS
www.testequipmenthg.com

TEST EQUIPMENT
E SOLUTIONS

Quality Used Test Equipment
&

Test Equipment Rental

Tel: +44 (0)1753 596000
Fax:  +44 (0)1753 506001
Email:  info@TestEquipmentHO.com
Website: www.TestEquipmentHQ.com

Specialising in quality second user
Test Equipment sales and rental, all
equipment is fully refurbished and
tested. We supply manuals and
accessories with full certification and
a 12 month warranty. Savings
greater than 70% can be realised
OVer new prices.

Lineage only will cost £150 + vat for a full year.

Lineage with colour screen shot will cost £350 + vat for a full year

ELECTRONICS WORLD m January 2006
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PicoScope 3000 Series

PC Oscilloscopes

The PicoScope 3000 series oscilloscopes are the latest
offerings from the market leader in PC oscilloscopes
combining high bandwidths with large record memories.
Using the latest advances in low power electronics, the
oscilloscopes draw their power from the USB port of any
modern PC, eliminating the need for mains power.

* High performance: 10GS/s samplifig-rate___
& 200MHz bandwidth
* 1MB buffer memory
* Advanced display & trigger modes
* Compact & portable
* Supplied with PicoScope loscilloscope/spectrum

analyser) & Picolog (data acquisition) software.

Tel: 01480 396395

www.picotech.com/scope315

Tel

l Tec L‘m logy Inm.f: u’

4‘, \j Radio Modules/Modems

www.radiotelemetry.co.uk

Range 10om to 20Km
Data rates from 10Kbps to 1 Mbps
RS232/485, MODBUS/TCP. Video

Visit Us Today On...
www.radiotelemetry.co.uk
<http://www.radiotelemetry.co.uk»

. The Manor . Aston Flamville .

: +44 (0) 1455 233616 . Fax : +44 (0) 1455 233 179 . Email :

Leicestershire . LE1o 3AQ

sales@radiotelemetry.co.uk
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SPECIAL OFFER - 6 for the price of 5

ELECTRONICS WORLD
CD-ROM 1999 — 2004 £30 each........

Add £1 postage for Europe or £5 rest of the world

e easy to use e easy to browse e full text and diagrams of all articles, circuit ideas, letters etc e

Please send the following
CD-ROMs:

11999
12000
] 2001
12002
] 2003
12004

] cpseg3oeach= ...
add postage £

Total S

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

O I enclose a cheque payable to Electronics World

Charge my: (1 Visa (] Mastercard (] Amex ] Switch (] Delta Issue No. (Switch/Delta) (1]

LITT T TTETTTIETTTTLT T Expirydate e
NITIB: ..
COMPANY MAME ..ot
AUATESS: ..
...................................................................................................... POSICOTE: ..o
Telephone NUMDET: .........ovvveiiee FaX NUMDET ...
EIMAILL s

Post to: Katie Butler, Electronics World, Nexus Media Communications, Media House, Swanley, Kent BR8 8BR
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Hands
P>Power

represents the future of exhibitions

be part of the experience!
>
>

Hands On Power offers the first dedicated working event with testing facilities for equipment within the
distributed power sector.

Hands On Power will allow visitors to see equipment working and being monitored under various
conditions as well as being tested within controlled environments.

Test facilities include analysis of emissions, noise, vibrations, as
well as monitoring under extreme weather conditions and under
varying loads.

This event is unique and allows visitors to better understand products they
are looking to purchase and specify.

Hands On Power vill also run free seminars and workshops in order to offer visitors in-depth
market knowledge.

Exhibits at Hands On Power will include: Generating-sefs, generators, engines (diesel and gas), rental and
hire, test equipment, repair and maintenance, cogeneration, component suppliers, energy solutions,
fuel and efficiency, load banks, UPS and ancillary equipment.

vy

For more information, contact:
» Mark Skelton: +44 (0)1322 611255 > Maitt Colvan: +44 (0)1322 611257  » email: sales@handsonpower.com

WEB SITE WWW.JOHNSRADIO-UK.COM WWW.JOHNRADIO.COM
JOHNSRADIO ELECTRONICS TEST AND COMMUNICATION EQPT

LARGE QUANTITY SALE EX M.O.D.

MARCONI TF2019A Synthesized Signal Generators - 80Khz to 1040Mc/s
AM - FM - High Class with many functions - £285 each.
TEKTRONIX 2445 A OSCILLOSCOPE 150Mc/s Four Channel £300.
HP_ COMMUNICATION TEST SET 8922M - 10 - 1000Mc/s + GMS 83220E
Converter 1710 - 1900Mc/s - DCS - PCS - MS £500
HP COMMUNICATION TEST SET 8922M OPT 010(Dual) etc, £750.
ALL UNITS AND PRICED EX WORKS WITH INSTRUCTIONS - TESTED BASIC

WORKING. CARR + PACKING IF REQUIRED EXTRA.
Phone for appointment or to request item lists, photos, site map.
All welcome, Private or Trade, sales, workshop repairs or calibration

PLEASE CONTACT PATRICIA AT WHITEHALL WORKS, 84 WHITEHALL ROAD
EAST, BIRKENSHAW, BRADFORD, WEST YORKSHIRE, BD11 2ER.
Tel: 01274 684007 Fax: 01274 651160

WEB SITE WWW.JOHNSRADIO-UK.COM WWW.JOHNRADIO.COM

WEBSITE - SECURE
ORDER ONLINE

24hr Online Shop - See our Full Range
fastcomponents.co.uk

33RPM GEARED MOTOR

75 values from
12 & E24 series
packed and
labelled into a
convenient set
1080 resislors.
Essential stock

velopment.
1% Toleram:li_aJ

00 - 10M!
Similar 12W
sel also avallable £9.99

To advertise
here, ple.

: styles.
Undeniably great value
£2.99

AII none easy
Ir(ln you never

oomponenls again

.e

oF | - * . Agreatwaylo
MULTISIZE HEATSHRINK NS of g kaman eable
0™y quantity of SMD

% ™ components. The
“@ pacitor set conlains

1206 / 0805 / 0603
s from 1pF to 100nF.

£14.99

The St resistor set offers 1130
ick film 5% surface mount
resistors in 1206 & 0805 sizes
all in one convenient set.

Values from 00 to 10MQ

£12.99

The heatshrink set contains 14
different size heatshrink sleeves
from 0.8mm to 15mm diameter.

This kit is Y m

o &
for ensuring

al & reliable
., Insulation.

- P

Mail order P&P: £2.50
Quote promotional code *

1/4W METAL FILM RESISTORS ||

IC SOCKET SET RN

SURFACE MOUNT DEVICES |

NEW

2006
Catalogue

now available

760-point solderless prolotyp 0

32 X 45mm
Including 2 bus strips

ar? electronics [y
e

105 high quali
rad|al gtegtm 1.f!n:

acitors. 14 values .'ﬂ"
|n ividually packed
into a kit.

| TANTALUM BEAD CAPS 1
iTypiece kit of high quali
talumbeadlc%pgctug
i ‘Highcapacité
£4.99

| TRIMMER CAPACITORSI

PVC & ceramic trimmers.
- Set contains 20 capacilors
in 10 different

Q‘.\ %value ranges.
. E2.99

sales@fastcomponents.co.uk

“ree UK P&P for over £20)
ARCONI’ and save a further 10%




ARTICLES WANTED SERVICES SERVICES

TOP PRICES PAID

For all your valves,
tubes, semi conductors
and ICs.
Langrex Supplies Limited

1 Mayo Road, Croydon, Surrey CRO 2QP
TEL: 020 8684 1166  FAX: 020 8684 3056

FOR SALE

PRINTED CIRCUIT BOARDS

DESIGNED & MANUFACTURED 1188 ag ar
* Prototype or production quantities 1esms _ = -
o Fast tumvound avaitable 12mm Circuits
# PCBs designed from circuit diagrams
® Almost ail compuler fifes accepled
* PGB assembly - mechanical assembly
* Full product design-manulaciure-test-rapair
Unit 5, East Belfast Enterprise Park
308 Albertbridge Rd, Belfast BT5 4GX
TEL 028 9073 8897 FAX 028 9073 1802
info@agarcircuits.com

POWER SUPPLY DESIGN

Switched Mode PSU
Power Factor Correction

designed to your specification
Tel/Fax: 01243 842520
email: eugen_kus@cir.co.uk

Lomond Electronic Services

For a FREE
consultation on how
best to market your
products/services to

a professional
audience ring
Reuben on
01322 611261

® Prototypes at a fraction of the cost m‘ Follow up Services Runs ®

® Tooling and setup included CAM{CAD Consulting ®
® Industry standard quality u m ONLINE Quotations ®
® Any contour 1SO-Approved ®

SOFTWARE! gorn.

Freephone ()

0800-3898560 Tel.: +353 (0)61 701170
Fox: +353 (0)61 701164

\mh first order
(while stocks last)
a www. Pca- Pool. coM sales@beta-layout.com




Passive components, semiconductors,
power devices, network cabling

Choose your perfect analyser_

“Star Pack"
LCR and DCA
in carry case
£130.00

Carry cases
£15.00

. SMDiTwee

e Inductors from 1uHto 10H.
e Capacitors from 1pF to

e Resistors from 1Qto 2MQ
e 1% Basicaccuracy.
e Automatic frequency selection.

all prices include UK Delivery and VAT

prices effective from 1st November 2005

End'ofiSpecial
BUT!

Order any 2 instruments and
get a free carry case

the Atlas ESR60

e Automatically measure capacitance
and ESR.

e Can be used in-circuit!

e ESR resolution down to 0.01 ohms!

e Supports capacitance up to 22,000uF.

Protected against charged capacitors.
Gold plated kelvin crocs supplied.

the Atlas LCR40

Automatically identify
Inductors, Capacitors and
Resistors.

10,000uF.

model
SCR100 °

7518011298/ 70042




TEST EQUIPMENT

SOLUTIONS

Sample Stock List - If you don't see what you want, please CALL!

Dranetz TR2S10 0-10A Current Clamp For PPA300 395
Fluke 418 Power Harmonics Analyser
Fluke Y8100 1-200A AC/DC Current Probe

HT ltalia SPEEDTEST RCD Test Set

Agilent/HP 35689A |50MHz 50 Ohm S-parameter Test Set
Agilent/HP 3575A Gain/Phase Meter
Agilent/HP 35T7A SHz-200MHz Vector Network Analyser

AMPLIFIERS (cEP) (cBP)
Agilent/HP 83498 2-20GHz +15d8 >SOmW Amplifer 2700 [NIUBY  Agilenu/HP 165334 165/5 DSO Card For 16500 Series 950
Agilent/HP BA4TE 1.3GHz Power Amplifier 950 Agient/HP 1660 500MHz Timing 100MHz State 136 Ch 2550
Agilent/HP 8447F 1.3GHz Pre/Power Dual Amplifier 1250 Agilent/HP 1660AS Similar to above with 2 chan DSO 3450
Agilent/HP 84498 26.5GHz 2648 +7dBm Pre-amplifier 4500 Agient/HP 1661C S00MHz Timing 100MHz State 102 Ch 2650
Amplifier Research 100L [0kHz-220MHz 1SOW RF Amplifier ~ 4950 Agilent/HP 1661ES Similar to above with 2 chan DSO 350
Amplifier Research 10W1000MT IGHz 10W 40dB Amplfier ~ 2850 Agilent/HP 16624 S00MHz Timing 00MHz State 68 Ch 2350
Anritsu HHABA |00KHz-1.2GHz Preamplifer 650 Aglent/HP 1670E 250MHz Timing 100MHz State 136 Ch 4750
ENI S100L 1.5-400MHz 100W Power Amplifier 8150 Agilent/HP E2423A SCSI Bus Preprocessor 100
ELECTRICAL POWER [ NETWORK ANALYSERS
Dranetz PP4300 Power Quality Analyser with HTEM taskeard 3950 Agilent/HP 11500F APC Cable 3.5mm 305
Dranetz TR2022 10-1000A Current Clamp For PP4300 | 59§ Agilent/HP 35677A 200MHz SO Ohm § Parameter Test Set 1895
1500
1150
3950

FREQUENCY COUNTERS =

ilent/HP 5316A 100MHz Frequency Counter 295
:ﬁlenaur $334M030 1.36Hz Frequency Counter 95 ‘Check out our NEW
Agilent/HP 5335A/010 200MHz Frequency Counter 850 2005/2006
Agilent/HP 53404 18GHz Frequency Counter 995 I kL
AgienuHP S3420/011/002 24GHz Frequency Counter 150 Product Guide !!
Agilent/HP 5347A/006 20GHz Counter/Power Meter 4050 Call Us Now for Your Copy - S
Agilent/HP 5348A/006 26.5GHz Counter/Power Meter 2600 N ,,%l,.
Agilent/HP 53518 26.5GHz Frequency Counter 2150
Agilent/HP 5370A 100MHz Universal Time Interval Counter = 1250 Agilent/HP 41951A Impedance Test Kit For 4195A 1700 |
Agilent/HP S371A SO0MHz Frequency/Time Interval Analyser = 1650 Agilent/HP 41952A S00MHz Transmission/Reflection Test Set ~ 1850
Agilent/HP 5372 500MHz Frequency/Time Interval Analyser = 1515 Agilent/HP 4195A 500MHz Yector Network/Spectrum Analyser 6950
Marconi 2440 20GHz Microwave Counter 1550 Agilent/HP 85108 S0GHz Microwave Network Analyser 4150
Philips PM6666/036 160MHz Frequency Counter 550 Agilent/HP 8714C 300kHz-3GHz Vector Network Analyser 6950
Philips PM6670/01 120MHz Frequency Counter Timer 495 Agilent/HP 87208 20GHz Vector Network Analyser 17250
Racal 1991/04A 160MHz Frequency Counter 395 Agilent/HP 8753C/006 6GHz ‘ector Network Analyser 8500
Racal 1992 1.3GHz Frequency Counter 550 Agilent/HP 87530/002/010 3GHz YNA </w § Parameter 11500
Racal 1998 1.3GHz Frequency Counter 695 Agilent/HP 8753D/006 6GHz VNA c/w § Parameter 13750
Racal 9901 SOMHz Universal Counter Timer 15 Agilent/HP 8944 |A/AY1/8/9/A/B/UFG/UGT 2650MHz VSA  1BT50
Racal 9906 /04C 200MHz Frequency Counter 35 Anritsu 37247C 20GHz Vector Network Analyser 17950
Racal 9917A/04A S60MHz Frequency Counter 395 Anritsu MS34018/01 10Hz-30MHz Network Analyser 2500
Racal 9921/04A 10Hz-3GHz Frequency Counter 550 OSCILLOSCOPES
Thandar TF830 1.3GHz Frequency Counter 550 Analogue and Digital Scopes available induding Agilent/HP
FUNCTION GENERATORS Tektronix, LeCroy and Fluke Prices range from ........... 350
Agilent/HP 33124 13MHz Function Generator 50 Agilent/HP 546504 HPIB Interface Module 155
Agilent/HP 3314A 20MHz Function Generator 95 Agilent/HP 54657A HPIB Measurement/Storage Module 22
Agilent/HP 3325A 2IMHz Function Generator 715 Fluke 80i-10005 AC Current Probe %
Agilent/HP 33258 21MHz Function Generator 950 Fluke 99 2 Channel 50MHz Handheld Scope 1150
Agilent/HP 3335A/001 81MHz Function Generator 1450 | Tek AM5035/03/A2 Current Probe System (incA6302 Probe) = 1350
Agilent/HP 3336C/04 2IMHz Function Generator 1128 POWER METERS
Agilent/HP 8111A 20MHz Function Generator 995 Agilent/HP 436A RF Power Meter s
Agilent/HP 8116A 50MHz Function Generator 1495 Agilent/HP 4378 RF Power Meter 795
Agilent/HP 8116A/001 SOMHz Function Gen c/w Burst/Sweep 1595 Agilent/HP 438A Dual Channel RF Power Meter 1350
Agilent/HP 8904A/04 600KHz Function Generator 950 Various HP/Anritsu/Gigatronic/Marconi power sensors from 525

300
25
1250
190
150
950

1700
1350
150

Black Star Jupiter 2000 2MHz Function Generator

Black Star Jupiter 500 500kHz Function Generator

Fluke PH5139/04 20MHz Function Generator

Levell TG303 2MHz Function Generator

Philips PM5132 2MHz Function Generator

Philips PM5138/04 10MHz Function Generator

LOGIC ANALYSERS

Agilent/HP 16500C Logic Analyser Mainframe

Agilent/HP 16508 80 Channel Logic Analyser

Agilent/HP 165108 100MHz Timing 35MHz State 80Ch Card

Agilent/HP E44188/002 Single Channel Power Meter
Gigatronics B541C Single Channel RF Power Meter
Gigatronics 8542C Dual Channel Power Meter

Marconi 8938 AF Power Meter

POWER SUPPLIES

ACDC Electronics ELTSOB TSOW Electronic Load

Wide Range of Agilent Supplies in Stock up to 2000W
prices range from ......... s

Farell 3502A 35V¥/2A Dual Output DC Power Supply
Famell AP100/90 100V 90A 3KW Pover Supply

1350

1650
m

550
ns

Quality Second User
Test Equipment

With 12 Months Warranty

The Industry’s
Most Competitive
Test Equipment Rental Rates

Farnell AP6O/S0 60V SOA Pover Supply

Kikusui PLI-300W 300W Electronic Load 995
Racal 9232 30V/2A Dual Channel PSU 195
Thandar PL310 (Dual) 32V 1.1A Dual Output PSU 159
SIGNAL & SPECTRUM ANALYSERS
Advantest R3261A 2.6GHz Spectrum Analyser 3450
Advantest U3641 3GHz RF Spectrum Analyser 3500
Agilent/HP 35614/001 100kHz Dynamic Signal Analyser 2350
Agilent/HP 35624 100kHz Dual Channel DSA 50
Agilent/HP 3588A/001 IS0MHz Spectrum Analyser 4650
Agilent/HP 53310A/001/030 2.5GHz Modulation Domain Ana. 3850
Agilent/HP 85024A 3GHz Active Probe 1400
Agilent/HP BS60F 30Hz-2.9GHz Synthesised Spectrum Ana 8950
Agilent/HP 8561E 6.5GHz Spectrum Analyser 9950
Agilent/HP 85624 22GHz Spectrum Analyser 1600
Agilent/HP 8563E/006/007/008 30Hz-26.5GHz Spec Ana 16950
Agilent/HP 85668 22GHz Spectrum Analyser 6950
Agilent/HP 85688 100Hz-1.5GHz Spectrum Analyser 2950
Agilent/HP 8591A/010/021 1.8GHz Spec Ana With TG 3750
Agilent/HP 8593E/004/041/130 22GHz Spectrum Analyser 11750
Agilent/HP 8594E/041 2.9GHz Spectrum Analyser 4500
& Agilent/HP 89038/001/010/051 20Hz-100kHz Audio Analyser. 1800
Anritsu MS2601B 2.2GHz Spectrum Analyser 2950
Anritsu HS2602A/01/02 100Hz-8.5GHz Spectrum Analyser 5750
Anritsu MS26518 3GHz Spectrum Analyser 3950
Anritsu M52661C/2/8 3GHz Spectrum Analyser 50
Anritsu MS610B 10kHz-2GHz Spectrum Analyser 1950
SRS SRT60 Spectrum/FFT Analyser 1950
SIGNAL GENERATORS _
Agilent/HP 8371IA/IEI 1-20GHz Synthesised CW Sig Gen 7650
Agilent/HP 8648B/1ES 2GHz Signal Generator 4250
Agilent/HP 8657A |GHz Synthesised Signal Generator 1600
Agilent/HP 86578/001 2GHz Synthesised Signal Generator = 2350
Agilent/HP E4431B 250kHz-2GHz Synth Digital Signal Gen = 5950
Agilent/HP E4432A 3GHz Synthesised Signal Generator 6250
Anritsu 68047C |0MHz-20GHz CW Generator 8525
Anritsu MG3601A/02 |GHz Signal Generator 1600
Marconi 2019/GPIB 80kHz-1040MHz RF Signal Generator 850
Marconi 20220 |GHz Synthesised Signal Generator 1650
Marconi 2031/001/002 2.7GHz Signal Generator 4950
Marconi 2041/001 2.7GHz Low Noise Signal Generator 6250
National VP-7201A 500kHz RC Oscillator 485
Thandar TGRI040 10MHz-1GHz Signal Generator 875
TELECOMS
Agilent/HP 37900D/002/003/042 Signalling Test Set 3250
GN Elmi EP-08 34MBPs PCM Monitor 1650
GN Elmi EPH-09 140MBP PCH Monitor 1950
GN Elmi EPM-11 PCH Signal Monitor 1750
GN Elmi EPM-41 140MBPS PCH Monitor 1950
Trend AURORA DUET Basic Rate ISDN Tester 995
TTC 147 2MBPS Digital Communications Analyser 2950
TTC Fireberd 41800 2MB/s & Nx64kB/s Interface 1150
TTC Fireberd 42522 V35/RS449/K21 Interface 50
TIC Fireberd 6000A Communication Analyser 3650
WEG PFA-35 2MB/s Digital Communications Analyser 3950
TY & VIDEO
Minolta CA-100 CRT Colour Analyser 1950
Philips PHS41BTSK/Y/C TV Pattern Generator mn

Tek YMT00A/1/11 Automatic Video Measurement Set

Theonlycompanywiﬂltlnconﬁdenmtooﬂeﬂz monthmmnty
as standard, with 24 month available!

FREE

Palm Lire shipped
with every order

deliveries will be

fully tested and refurbished. All manuals and accessories required
operation included. Certificate of Conformance suppli

over £5K

Conditions apply. All E&OE.

Prices shown are for guidance in £UK GBP, exclusive of WT and Ex-Works. All
items subject to prior sale. Rental prices are per week for a rental period of 4
weeks. free carriage to UK mainland addresses on sale items. Rental or non UK
charged at cost. This is just a selection of equipment we have
available - if you don't see what you want, please call. All items are supplied
for normal

ed as standard. Certificate of
(alibration available at additional cost. Test Equipment Solutions Ltd Terms and

01753 596000
Fax: 01753 59 6001

www.TestEquipmentHQ.com
email: info@TestEquipmentHB.com

i Ny 08




