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Motor Drivers/Controllers

PC / Standalone Unipolar
Stepper Motor Driver
Drives any 5, 6 or 8-lead
unipolar stepper motor
rated up to 6 Amps max.
Provides speed and direc-
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: 9Vdc. PCB: 80x50mm.

Kit Order Code: 3179KT - £12.95

Assembled Order Code: AS3179 - £19.95

Bi-Polar Stepper Motor Driver
Drive any bi-polar stepper  gaaw
motor using externally sup-
plied 5V levels for stepping
and direction control. These
usually come from software
running on a computer.
Supply: 8-30Vdc. PCB: 75x85mm

Kit Order Code: 3158KT - £17.95
Assembled Order Code: AS3158 - £27.95

Bi-Directional DC Motor Controller (v2)
Controls the speed of
most common DC
motors (rated up to
32Vdc, 10A) 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: 3166v2KT - £17.95
Assembled Order Code: AS3166v2 - £27.95

\/

DC Motor Speed Controller (100V/7.5A)
Control the speed of
almost any common
DC motor rated up to
100V/7 5A. Pulse width
modulation output for
maximum motor torque

at all speeds. Supply: 5-15Vdc. Box supplied.
Dimensions (mm): 60Wx100Lx60H.

Kit Order Code: 3067KT - £13.95
Assembled Order Code: AS3067 - £21.95

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

Controllers & Loggers

8-Ch Serial Isolated I/O Relay Module
Computer controlled 8-

F 4 channel relay board. 5A
i mains rated relay out-
_ puts. 4 isolated digitall

‘ inputs. Useful in a vari-
ety of control and sens-
ing applications. Controlied via serial port for
programming (using our new Windows inter-
face, terminal emulator or batch files). In-
cludes plastic case 130x100x30mm. Power
Supply: 12Vdc/S00mA.
Kit Order Code: 3108KT - £54.95
Assembled Order Code: AS3108 - £64.95

Computer Temperature Data Logger
4-channel temperature log-
ger for serial port. °C or °F.
Continuously logs up to 4
separate sensors located
200m+ from board. Wide
range ot tree software applications for stor-
ing/using data. PCB just 45x45mm. Powered
by PC. includes one DS1820 sensor.

Kit Order Code: 3145KT - £17.95
Assembled Order Code: AS3145 - £24.95
Additional DS1820 Sensors - £3.95 each

Rolling Code 4-Channel UHF Remote
State-of-the-Art. High security.
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/émA (standby). Two and
Ten channel versions also available.

Kit Order Code: 3180KT - £44.95
Assembled Order Code: AS3180 - £54.95

DTMF Telephone Relay Switcher
Call your phone num-
ber using a DTMF
phone from anywhere
in the world and re-
motely turn on/off any
of the 4 relays as de- -

sired. 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 - £54.95
Assembled Order Code: AS3140 - £69.95

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 - £47.95
Assembled Order Code: AS3142 - £59.95

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) £14.95
18Vdc Power supply (PSU010) £18.95
Leads: Parallel (LDC136) £395 / Serial
(LDC441) £3.95/ USB (LDC&44) £2.95

NEW! USB & Serial Port PIC Programmer
= . » USB/Serial connection. Header
B8 cable for ICSP. Free Windows
| XP software. Wide range of

supported PICs - see website for

(| =~ complete listing. ZIF Socket/USB
lead not included. Supply: 16-18Vdc.
Kit Order Code: 3149EKT - £39.95
Assembled Order Code: AS3149E - £49.95

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 lead not included.
Assembled Order Code: AS3128 - £44.95

“PICALL” PIC Programmer

- wmaw  “PICALL” will program virtu-
ally all 8 to 40 pin senal-
mode AND paralleli-mode
(PIC16C5x family) pro-
grammed PIC micro control-
lers. Free fully functional software. Blank chip
auto detect for super fast bulk programming.
Parallel port connection. Supply: 16-18Vdc.
Assembled Order Code: AS3117 - £24.95

ATMEL 89xxxx Programmer
Uses serial port and any
standard terminal comms
program. Program/ Read/
Verify Code Data, Write
Fuse/Lock Bits, Erase and
Biank Check. 4 LED's display the status. ZIF
sockets not included. Supply: 16-18Vdc.

Kit Order Code: 3123KT - £24.95
Assembled Order Code: AS3123 - £34.95

¥ www. QuasarElectronics.com
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KEEP THE CHALLENGES

COMING

e'd have to congratulate
Wﬂrms like Eden Ventures
- and Salesforce.com who

have recently jointly launched a £1m
investment challenge for entrepreneurs
and early stage companies to create
new software solutions. Admittedly, it is
a challenge specific to the Force.com
platform, a Platform-as-a-Service (PaaS)
software system, which is claimed to
"enable” companies to develop and
deliver any application on demand.

Nevertheless, it is a fairly generous
award and in the process it will inspire a
new generation of independent
software vendors (ISVs) to develop and
deliver new applications.

Equally, we have semiconductor giant
Freescale which is offering $61,000
(around £31k) for its 2008 technology
forum “green” design challenge. Now,
we'd also have to congratulate Freescale
for creating the challenge but, let's face
it, the award could have been higher.
Doesn’t developing a “green”
technology warrant a “bigger” award?

The company says the challenge will
encourage innovation in environmental
design and is a “compelling” incentive
to encourage designers to “go green”.
Freescale hopes that engineering
community will find creative ways to use
less energy, limit the environmental
impact of existing products and create
new products that help improve the
world we live in.

Again, the company giving the award
has an interest in offering this challenge,
as participants will use its existing
solutions to create these innovative,
green, electronic designs.

Nevertheless, despite the questions
raised over the sizes of the awards,
these challenges are boosting
innovation and will help a generation of
engineers and engineering scientists to
gain seed funds to create new solutions

THESE CHALLENGES ARE
BOOSTING INNOVATION
AND WILL HELP A
GENERATION OF
ENGINEERS AND
ENGINEERING
SCIENTISTS TO GAIN
SEED FUNDS TO CREATE
NEW SOLUTIONS

and, hopefully, break into the
commercial world.

it will also help re-build the already
dented image of what engineering is
about. The UK’s Institution of
Engineering Technology (IET) keeps
going on about engineering having to
dispel its image of hard hats and
overalls if it is to attract more people
into the profession. But maybe the IET
should also get involved in raising some
funds for similar and frequent
challenges, starting with schools, where
innovation, creativity and invention can
be awarded from an early stage. It will
be a good way of “putting money
where the mouth is”.

Svetlana Josifovska
Editor

Check out Electronics World's new
website by clicking on
www.electronicsworld.co.uk

Electronics World is published monthly by Saint John Patrick Publishers Ltd, 6 Laurence Pountney Hill, London, EC4R OBL.

Disclaimer: We work hard to ensure that the information presented in Electronics World is accurate. However, the publisher will not take responsibility

for any injury or loss of earnings that may result from applying information presented in the magazine. It is your responsibility to familiarise yourself
with the laws relating to dealing with your customers and suppliers, and with safety practices relating to working with electrical/electronic circuitry
particularly as regards electric shock, fire hazards and explosions.
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OFCOM CLEARS THE AIRWAVES FOR MOBILE

WIMAX

Paired

Il Unpaired

2.6GHz band-plan with labelling of blocks #1 to #38 showing paired and unpaired spectrum as per the Comite
Europeen des Postes et Telecommunications band plan. Arrows indicate how unpaired spectrum can increase over the

minimum of 50MHz

The much-anticipated battle of the wireless broadband
standards between 3G and WiMAX has officially begun
in the UK, following confirmation by telecoms
regulator Ofcom that a significant amount of radio
spectrum will be made available for new services.

The communications watchdog has decided to go
ahead with the auctioning of, what it calls, “the
largest single release of spectrum suitable for mobile
use to take place for a significant period of time”. This
includes 190MHz in the 2.6GHz band (between 2500-
2690MHz) and a further 15MHz in the 2010MHz band
(2010-2025MHz).

The move, which paves the way for the arrival of
mobile WiMAX networks in the country, was fiercely
opposed by the five mobile phone operators. However,
following an extensive consultation that started in
early 2005, Ofcom said awarding the spectrum as soon
as possible was in the best interest of consumers.

"Qur analysis suggests that there is a time-limited
window of opportunity for new mobile providers to
establish services using mobile WiMAX,” said an Ofcom
statement.

Mobile phone operators had lobbied for a delay in
the award of the 2.6GHz band until uncertainties
surrounding the liberalisation of 2G spectrum had
been resolved. A delay would have given the cellular
industry precious time to advance the development of
LTE, their next-generation mobile technology that is
expected to match or possibly outperform mobile
WiMAX.

July 08 - Electronics World

Ofcom’s decision effectively opens the door for full
competition between both technologies, leaving the
market (and not regulation) to decide which one is
best.

In line with current Ofcom policy, the regulator will
make the new licences available on a technology-
neutral and spectrum-trading basis. The award process
is scheduled to start in July, with the initial bid rounds
taking place in September.

Selection of the 2.6GHz band will also see the UK
meet new European regulation. Indeed, Ofcom’s
announcement came only two days after the Radio
Spectrum Committee of the European Commission
agreed on the harmonised use of this particular band
for terrestrial systems capable of providing electronic
communications services.

Ofcom expects two main types of likely uses for the
2.6GHz band. In the first group, it identifies paired use
for FDD (frequency division duplex) technologies
which rely on paired blocks of frequencies separated
by 120MHz. LTE and UMTS/HSPA are the two main
FDD technologies relevant to 2.6GHz.

The other possibility is unpaired use for TDD (time
division duplex) for technologies that rely on unpaired
blocks, in which base stations and user equipment
both transmit and receive at the same frequency but
in different timeslots. Here is where prospective
mobile WiMAX service providers will be looking to
operate.

www.electronicsworld.co.uk



TECHNOLOGY

Graphene Research
Makes Further

Advances

Researchers from the University of
Manchester have built the world's
smallest transistor, measuring just
one atom thick and ten atoms
wide.

The transistor was fabricated
using graphene, the world’s
thinnest material. Discovered only
four years ago, graphene, the first
known one-atom-thick material,
can be viewed as a plane of atoms
pulled out from graphite. The
research, led by Dr Kostya
Novoselov and Professor Andre
Geim from The School of Physics
and Astronomy at The University of
Manchester, proves that a single
graphene crystal can be carved into
nano-electronic circuits with
individual transistors not much
larger than a molecule.

The discovery could have
revolutionary implications in the
semiconductor industry given
graphene’s proven advantages over
silicon to conduct electricity both
faster and further.

Crucially, unlike transistors made
out of silicon, the smaller the size
of graphene transistors the better
they perform. According to the
researchers, graphene transistors

www.electronicsworld.co.uk

start showing advantages and good
performance at sizes below 10nm,
the miniaturisation limit at which
current technology is predicted to
fail because silicon then starts to
oxidise, decompose and
uncontrollably migrate along
surfaces.

“Previously, researchers tried to
use large molecules as individual
transistors to create a new kind of
electronic circuit,” said Novoselov.
“It was like a bit of chemistry
added to computer engineering.
Now, one can think of designer
molecules acting as transistors
connected into designer computer
architecture on the basis of the
same material [graphene], and use
the same fabrication approach that
is currently used by the
semiconductor industry.”

His colleague Geim admitted that
it would be premature to promise
graphene supercomputers just yet.
But he said that the first significant
step in that direction had now
been taken. “In our work, we
relied on chance when making such
small transistors. Unfortunately, no
existing technology allows the
cutting of materials with true
nanometre precision,” he said.
“But, this is exactly the same
challenge that all post-silicon
electronics has to face. At least we
now have a material that can meet
such a challenge.”

Another major challenge that
will need to be addressed before
microchips can be built from
graphene is the development of
large enough wafers. While current
standard silicon wafer size is
300mm (and projected to go up to
450mm at some point around
2015), the biggest graphene wafer
anybody has been able to produce
so far is only 0.10mm.

IN BRIEF

@ Electronics design network Silicon
South West is looking for five new
technology-based start-ups for this year’s
FASTtrack, a programme of tailored
business support for companies based in
the South West of England.The programme,
now in its second year, has been backed
with investment from the South West
Regional Development Agency (SWRDA),
which will be used to fund a package of
professional support and strategic
mentoring for the companies.

The FASTtrack programme has been
established to address the unique needs of
technology start-ups. For more information
go to info@siliconsouthwest.co.uk.

@ Venture capitalists Eden Ventures and
Software-as-a-Service (SaaS) provider
Salesforce.com have launched a £1m
Force.com Investment Chalienge for
entrepreneurs and early stage companies
building on the Force.com Platform.
Force.com delivers Platform-as-a-Service,
enabling companies to develop and deliver
any application on demand.

The challenge, the first of its kind in the
UK, is designed to inspire a new
generation of independent software
vendors (ISVs) to develop and deliver
Saa$ applications on the Force.com
Platform.

The winner will be announced in November
ot Dreamforce 2008, Salesforce.com’s user
and developer conference.

@ Semiconductor giant Freescale is
offering $61,000 plus incentives for the
2008 Freescale Technology Forum (FTF)
green Design Challenge. The registration
deadline for the 2008 Design Challenge
Europe is June 6, 2008.

The challenge aims at encouraging
innovation in environmental design and
offers compelling incentives to encourage
designers to "go green”.

Freescale invites the engineering
community to find creative ways to use
less energy, limit the environmental impact
of existing products and create new
products that heip improve the world we
live in. Participants will create innovative,
green electronic designs using a select
group of solutions from the company’s
broad product portfolio, and will retain the
intellectual property rights to their
designs.

Electronics World - july 08 | 7



Holographs Technology
Breakthrough

@ Engineering needs to dispel its
image of hard hats and overalls if it is
fo attract more people into the
profession, says the IET. “Raising
awareness that choosing in a career in
engineering and technology is entering
into a profession which presents well
paid, creative and rewarding
opportunities, is one of the biggest
challenges facing the industry.”
“Employers have a real responsibility
to recognise that the employees of
today are the ones who will fill the
needs of the future. 75% of the people
who will be our workforce in 2020
have already left education.There has
to be an awareness of the gap in skills
and a practical solution found to
resolve this.”

@ The University of New South Wales
(UNSW) has teamed up with software
supplier Ansys to develop industry-
ready work force. UNSW will use the
Ansys academic products for teaching
programs and research activities in
various fields of engineering and
science on all campuses across
Australia.

“Deploying academic products from
Ansys as an integral part of the
curriculum allows our students to be
trained on a cufting-edge commercial
engineering simulation toolset, along
with underlying numerical theory,
making them ready for the simulation-
driven product development
environment of industry,” said Professor
Eddie Leonardi.

@ Students at the Institute for System
Level Integration (iSLI) are to receive
'CPD training credits’ following their
graduation to enable them to hone
their existing skills whilst in the
workplace.The Institute sits at the
interface between the academic and
commercial engineering worlds and
this is another step towards achieving
its mission to produce highly skilled
design engineers and researchers to
meet the needs of the rapidly changing
global semiconductor industry.

All MSc graduates will leave iSLI with
20 CPD Credits that can then be used
in the two years post-graduation to
supplement their original education
and provide them with additional skills
for the workplace.
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Researchers at the University of
Arizona in Tucson, US, have
developed a photorefractive
polymer which will help create
holographs in a lot shorter period
of time than previously achieved.

Traditionally holographs have
been created by mixing reflected
laser light with a second laser beam
to lay down a static image - a
complicated, delicate process that
has proven to be very lengthy and
expensive.

With the new thin-film polymer
type material, the manufacture of
screens can take minutes, and they
can be made very large by the way
of tiling them.

Images are “written” to the
screen in minutes and can just as
easily be wiped off to be replaced
by another image. The material has
been shown to stay stable
throughout hundreds of write and
erase cycles.

The inputs to the screens can vary,
but they all show promise for sharp
3D images.

The material and the process
were first reported in Nature by
Savas Tay and colleagues who
carried out the research. The team
is now working with Japanese firm
Nitto Denko where the first 10cm
by 10cm screen has already been
demonstrated.

“Racetrack” devices in
a race with flash and
HDDs over memory

IBM researchers are
developing a technology
they have dubbed
“racetrack” memory to rival
flash and hard disc drives
(HDDs).

An IBM team at the
Almaden lab in California
has created a novel storage
medium that harnesses the
physical properties of the
so-called domain walls that
exist between magnetic
regions in nanowires. The
team has not only managed
to successfully energise the
fields, but control the pulse lengths
and spin-polarise them to create the
equivalent to ‘1s’
and ‘Os’.

The team has also shown a viable
method to fabricate the nanowires
that would form the ‘racetracks’ on
which the data is stored.

The MP3 players of
the future will hold
100 times more data.

One of the main
advantages of “racetrack”
memory is the nanowires’
small size and hence high
densities, so for example a
typical size MP3 player could
potentially store as much as
100 times more data than it
does today.

Another key advantage
would be their low power
and low heat generation, as
they only draw minimal
amount of current. Equally,
they are expected to be
more robust and as such
more durable than hard-drives, and
less expensive than flash memories.

However, the IBM team concedes
that it will be at least four years
before the first prototype is put
together and a further four before
this type of memory systems are
commercially available.

www.electronicsworld.co.uk
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TECHNOLOGY

Corporate servers to get
‘the radiator treatment’

IBM’s Hydro Cluster system uses
water to cool each of the 224 dual-
core processors distributed across the
14 servers powering the
supercomputer

IBM has introduced a supercomputer
that uses water running in close
proximity to its microprocessors as
the cooling mechanism.

A new version of the company'’s
Power 575 supercomputer has been
fitted with a network of water-
chilled copper plates located on top
of each processor’s heat sink in an
effort to remove heat from the
electronics.

According the IBM, water can be
4000-times more effective than air
at dissipating heat in computer
systems. As a consequence, typical
energy consumption required to
cool a corporate data centre can be
reduced by 40%. Compared with
standard, air-cooled Power 575
systems, the new configuration
using water requires 80% fewer air
conditioning units to achieve the
same performance.

IBM has dubbed the technology
‘Hydro Cluster’ given the water-
based system’s ability to support
clusters of hundreds of nodes in
dense packaging configurations. The
latest version of the Power 575
supercomputer features 14 servers,
each of which packs 16 dual-core
4.7GHz Power 6 processors, yielding
a total of 224 water-cooled dual-
core processors.

Cold water is pumped in and
distributed to each processor via an
intricate piping network built
throughout the rack. The resulting

hot water is subsequently pumped
out. Some of the IBM scientists
behind the technology suggest this
hot water could one day be used to,
for example, heat one or more
nearby offices in a corporate setting.

Leak-proof couplings and
connectors are used to avoid any
risk of spoiling the electronics, while
an active monitoring system makes
sure water pressure and individual
valve operation are kept under
control.

With up to 256GB of RAM per
server, total memory capacity of the
supercomputer is approximately
3.5TB. “The Power 575, like all
Power-based supercomputers, is
designed for the most
computationally-intensive problems
in energy, engineering, aerospace
and weather modelling,” said Dave
Jursik, the firm’s vice president of
supercomputing sales.

The machine, which can run AIX
(UNIX) and Linux, is scheduled to be
launched before the summer.
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COMPANY PROFILE

BIRTH OF A COMPANY HELPS
MOTHERS-TO-BE

A RESEARCH PROJECT IN 1990 HAS BLOSSOMED INTO A START-UP
COMPANY THAT COULD HELP LOWER THE NUMBER OF STILL BIRTHS
ACROSS EUROPE. STEVE ROGERSON REPORTS

hat started as a research project
w at the University of Nottingham
back in 1990 has blossomed

into astart-up company that is already
beginning to change the way doctors
measure the health of foetuses in the womb.

The aim back then was to find a more
comfortable way to monitor foetus heart
beat than the current ultrasound method
that involves sitting still in a chair or bed
while the scans are done and can only
realistically be done in a hospital or doctor’s
surgery. But since then, the work has
become more relevant following various
health scares concerning ultrasound
including fears that they can cause brain
damage and stunt growth.

What the Nottingham work was aiming
for was to find a non-invasive method of
monitoring foetal health and one that did
not involve constant supervision. With
ultrasound, a 2MHz signal is fired towards
the womb and uses the Doppler shift to - e e
detect movement and then filters out Monica Healthcare’s foetal monitor
everything but the heart beat. If the baby
changes position during this process, the

from “monitor” and “care”) has a
commercial device available that the mother
can wear round her neck or on the pillow
beside her and have a success rate of
monitoring the foetal heart beat of more
than 90%. Obviously, this rate varies with
the activity of the mother and is at its best
when the mother sleeps or is at rest.

“You can miss some beats because of
mum’s activity,” said research director Barrie
Hayes-Gill, one of the firm’s founders.
“When mum is down the gym, there is no
chance, but when she is sitting and relaxing
and definitely when she is asleep, the
success rate is clinically acceptable.”

The success rate also varies depending on
the point within the pregnancy. Between 28
and 32 weeks, a protective layer forms over
the baby. This is known as the vernix caseosa
and weakens the electrical signal taking the
success rate down to about 80%. But after
that, the success rate picks up again as
foetal movement causes the layer to
break up.

The monitor also gets round the problem

transducer also has to be moved, hence the
constant supervision. 100
The alternative was to use the foetal ECG o S |
signal. The difficulty is that the signal is very R
small compared with the mother’s ECG. An T 80
electrode placed on the skin near an adult w 70
woman’s heart would pick up readings : 60
between 1000 and 5000uV compare with © 50
the foetal signal off between 1 and 10pV. =
Even if the electrode is placed near the -1 40
abdomen, the mother’s ECG signal will still 8 30 : e
be 100pV and thus can easily drown out the S 20 =o— Overnight fetal SR (%)
foetal signal. ® 40 e
Early Research 0
In the early days of the research, the success 20 25 30 35 4C
in filtering out all but the foetal heart beat Gestation weeks
was poor but still good enough to make
them believe the work was worth pursuing.

Today, the spin-off company, known as The overnight success rate took a dip between 28 and 32 weeks when the
Monica Healthcare (Monica is an acronym foetus is enclosed in the vernix caseosa
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The highest success rates happen
when the mother is asleep

ECG Morphology

research assistant under the supervision of
Hayes-Gill started work on the project and
some five years later the work had achieved
a success rate of 40%, nowhere near
enough to be clinically acceptable, but good
enough to attract the interest of the Action
Medical Research charity, which put in three
grants starting in 1996 totalling about
£200,000. During this time, the university
showed its belief in the work by investing
about £2m.

In 1997, a top-class French engineer —

| Jean Francois Pieri — joined the project as

part of his PhD work under the Eramus
scheme that lets European graduates travel
round Europe to other universities.

He did an initial project with the team and
then ended up taking a PhD on the work.
This was funded through a Case
(Collaborative Award in Science &
Engineering) award from the UK Research
Council. As the name suggests, this is

.................................

PQ 100ms :‘ZBle 300ms #400ms
RS : . : 2

......................................

' ) o .
~Domain Number of complexes: [10000
& Time From (s}

€ Frequersy  Lonaih ()

Physiologists and maternal experts have access to long-term recordings of a range

of foetal maternal data

of foetal movement as there are five
electrodes placed on the stomach which
form three channels that can pick up the
heart beat as the foetus moves between
channels. Also, unlike ultrasound, the
technology is non-invasive; it just listens for
signals that are already there.

Rocky Road

Monica’s monitor is now in production and
sales have started to medical bodies across
Europe, but to reach this point involved
negotiating a rocky road that started in 1990
at the university’s School of Electrical &
Electronic Engineering. Three PhDs and one

www.electronicsworld.co.uk

collaborative award that included £20,000
from Oxford Medical and a further £60,000
of government money. Oxford Medical's
managing director at the time was Terry
Martin, a man well known to the university
as he'd worked with them on other projects.

With this funding, the team fine-tuned the
device and brought the success rate up to
70%, good but still well short of the 90%,
they were going to need for it to be
accepted by the medical world. It also had
some reliability problems in those days.

In 1999, the team filed their first patent,
not a cheap option at £3500 and caused a
debate among them over whether to file the

patent or publish the work. Once published,
they wouldn't be able to patent it and if
they did patent it, they would have to wait a
year before their findings could be
published.

“But without a patent, nobody would
have taken us seriously, so that's what we
did,” said Hayes-Gill.

By 2001, the project was moving quickly,
with more than 700 research records under
their belts. To obtain these, they had to talk
1o the hospital’s ethics committee, which
had to give approval before they could work
with expectant mothers. The device also had
to be passed by the hospital’s electrical
safety unit. And each patient had to give her
consent. This was always optional, said
Hayes-Gill: “No mother was pressurised to
do this.”

The time was now right, believed the
university, to explore the device’s commercial
potential. The favoured route was to find an
existing company and then licence it to
them. Money would then come into the
university with the problems of
manufacturing and selling transferred to
someone else.

Going for Grants

Despite initial interest from some big named
companies, nobody would commit to a
licence without full clinical trails, which could
cost upwards of £250,000. Companies with
investment in ultrasound technology were
also nervous of the project because they saw
it as a potential competitor to an established
and lucrative business.

This was a set-back but work continued,
helped in 2002 by a £16,000 grant from the
Herobc Innovation Research Fund, another
government body. The team also knew that
to attract commercial interest, some work
was going to have to follow a different route
and so one of Hayes-Gill's old PhD colleague

“THE SUCCESS IN
FILTERING OUT ALL BUT
THE FOETAL HEART BEAT
WAS POOR BUT STILL
GOOD ENOUGH TO
MAKE THEM BELIEVE THE
WORK WAS WORTH
PURSUING"
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device was to be sold in Europe) and how Perfect Patients
they could manufacture the device in The initial target for the product are
volume. His work was further funded by yet  mothers classed as at risk, and these
another government grant — a Medici account for between five and ten percent
Fellowship. of all pregnancies. They include women

A £25,000 business prize in 2004 saw the  who have had a previous still birth, are
team file a business plan after more diabetic or have a growth-retarded foetus.
attempts to licence the product failed, and These three groups account for 50% of all
so the decision to go alone was made. But still births in Europe.
now serious funding was needed and so The device lets the foetus of these
they started talking with venture capitalist women be monitored continually, not just
Lachesis. The initial £7500 allowed them to when they come in for a check-up. The
do the due diligence work on the patent, data it gathers can either be sent direct to

which was successful, and so they provided the hospital (it has wireless capabilities
another £250,000. Another venture capitalist  using Bluetooth) or stored on an SD card.

— Catapult — added £200,000 to the fund. Its sensitive analogue front-end picks up
Monica Healthcare was thus formed in the signal and is then processed with an
May 2005 and took offices in BioCity, a Arm processor in real time.
modern incubator building in the centre of With 500,000 potential mothers classed
Nottingham. The venture capital money as high risk across Europe, the market for
i : ik allowed them to run the necessary dinical the device is large. And sales via
The device continues monitorl i the trials on 120 patients in the Netherlands distributors have already started, though
foetus even when the mother is between 2005 and 2007. Late in 2007, they still measured in tens rather than
walking around got the much-needed CE mark. A company  hundreds.
in nearby Derby called Tioga is “It has been a long journey,” said
— Carl Barratt — was brought on board. He manufacturing the product, which sells for Hayes-Gill, “but the work is now starting
was given the task of exploring what would £4500 and there are already a dozen to pay off.” B

be needed to earn a CE mark (essential if the  distributors across Europe.

No Compromise Oscilloscope [ SEaSeS]

T gchnolo gy

Other oscilloscopes in this price range
force you to compromise on one of the
key specifications:

The PicoScope 5000 series is a no
compromise PC oscilloscope at a price
every engineer can afford.

1GS/s sampling rate

250MHz bandwidth

128M sample buffer memory
125MS/s 12 bit AWG built in
PicoScope 5203

32M buffer £1195

- s PicoScope 5204
www.picotech.com/scoped476 01480 396395 I28M buffer £1795
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BATTERIES

Gary Nevison is chairman of the AFDEC RoHS team, and Customer Support Manager,
Legislation and Environmental Affairs at Premier Farnell. As such he is our industry expert
who will try and answer any questions that you might have relating to the issues of RoHS,
WEEE and REACH. Your questions will be published together with Gary’s answers in the

following issues of Electronics World.

BATTERIES DIRECTIVE - PART 1

Batteries directive - Part 1

The European Union adopted the ‘Batteries Directive’
(91/157/EEC) back in March 1991. This introduced restrictions on
the use of mercury in most batteries and encouraged collection
and recycling. However, the objectives of this Directive have not
been achieved as most portable batteries are still being sent to
landfill. As a result, the EU has introduced - and adopted - a
new Batteries Directive (2006/66/EC) that will come into force on
26 September 2008 and replace the existing Directive. National
legislation is also due by this date.

Producers’ Obligations

Once the legislation comes into force, all battery producers will
be obliged to register in each EU State where they place batteries
on the market (with the possible exception of distance sellers in
some States).

The approaches to compliance within each EU State are still
under discussion but it is possible that portable batteries and
industrial and automotive batteries might have different
approaches. Collection rates for portable batteries are currently
very low in most EU States, including the UK, whereas collection
rates for many types of industrial and automotive lead-acid
batteries are already very high. Therefore, two approaches are
being considered for industrial and automotive batteries, whereas
the most likely approach for primary batteries will be using
producer compliance schemes.

Portable Batteries

Portable batteries are used by consumers and by industry and are
defined as sealed batteries that can be hand carried and are not
for industrial or automotive use. They are sold as individual
batteries and also in equipment. Primary batteries reach end-of-
life (when discharged) before the equipment, and so many waste
primary batteries will be available for recycling.

Rechargeable batteries are sold as individual batteries or in
electrical equipment and so many will reach end-of-life when the
equipments’ life ends. As a result, the user will remove some and
others would be removed by WEEE recycling schemes. Therefore,
any system for collection of portable batteries will need to
account for all of these routes. Options include:

- Take-back by retailers: This could be similar to existing
distributor take-back schemes that are available for waste
electrical equipment.

- Take-back by battery or equipment supplier: This approach is
mainly appropriate for professional and industrial batteries,
although larger manufacturers could collect batteries from
consumers.

www.electronicsworld.co.uk

- Use of compliance schemes: Several compliance scheme
options are being considered, ranging from one single national
scheme to many competing schemes, with or without a
coordinating body (e.g. a clearing house).

it is probable that a combination of approaches will be used in
a similar way that the WEEE Directive is implemented. One option
is for the authorities to set targets for collection of waste
batteries, either for individual producers that have opted to
collect batteries or for schemes that collect on behalf of
members. Targets are likely to be based on current market share.

Batteries are already collected by WEEE compliance schemes
when waste electrical equipment is disassembled. Most of these
batteries will be portable and should be recycled. The collection
targets for portable batteries are 25% by September 2012 rising
to 45% by September 2016.

Industrial and Automotive Batteries

Two options are being considered for batteries designed
exclusively for industrial professional or automotive use, either to
allow existing private arrangements to continue, or to set up
producer compliance schemes. Compliance schemes may work
with local authorities as is the case now with waste electrical
equipment.

Although all producers must register, Member States may
exclude ‘small’ scale producers (who sell only small numbers of
batteries) from any obligation to finance collection and recycling
of batteries. The directive does not define ‘small’ producers
however.

The collection and recycling requirements will be enforced and,
so, some form of evidence of compliance will be required from
producers or the schemes that they join. The Directive specifies
collection and recycling targets of 100%, which must be met by
26 September 2011. Disposal by landfill or incineration will be
banned outright. M

The second part of this article, to be published in the next
issue of Electronics World, will look at substance
restrictions, labelling requirements and the potential impact
of the batteries directive on equipment design.

Please email your questions to:

marking them as RoHS or WEEE.
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INSIGHT

. amithout question, design can be a powerful tool to
improve competitiveness, able to address a range of

I 'manufacturing issues both up and downstream of the
ovi roduct development cycle. In addition, it can be used to
achieve perhaps less tangible goals such as improvements to
market positioning, service delivery and brand strategy.

Yet design cannot do these things in a vacuum. Instead, those
manufacturers who make the most of design to improve
competitiveness have found ways to integrate their design teams
more effectively with other areas of the business, exploiting every
ounce of market, product and process knowledge and applying it
to address very specific business goals.

Distinct from other business goals such as profit and growth,
competitiveness relates very specifically to a company’s place
within its own industry. Therefore, without a good understanding
of a market, its suppliers and customers, or being armed with
information about every aspect of the business and its
performance, design’s role in addressing competitiveness will
inevitably be compromised - or non-existent. “It's very important
to know your market and to know why your product is selling,
no matter what the product is,” says Aaron Moss, senior
designer at Nokia. “Some consultancies may play up the stylistic
side of design and they can focus on making things with
innovation — very stylish, very fashionable — but they might not
have the good business sense or the market knowledge to make
those products successful.”

Good market knowledge enables designers to pinpoint the real
business needs behind a project (reduce tooling costs, increase
margins, reach new customers etc), and to address them
successfully, rather than just blindly bringing new products to
market unnecessarily and at great expense. “| have great faith
that design teams — most of them anyway — can produce a very
good design solution to a given problem,” says Colin Mathews
from Team Consulting. “But one of the other key things is how
well the problem is defined. We can come up with a good
solution to the wrong problem, but if it's the wrong product,
you're still lost. The research that goes into design is ultimately
just as valuable to the output.”

Within the traditional manufacturing landscape, given a little
headroom, design can make a positive impact on almost every
part of the product development process, increasing the overall
competitiveness of manufacturers and their products by working

16 [ July 08 - Electronics World

within the very real constraints of day-to-day business, to develop
products and services that fit within them. This might mean
understanding materials and technical specification, tooling,
working with long-term supplier agreements, ironing out
production-line problems or cost and procurement structures.

By using design to solve a problem at source, many decisions
to address competitiveness are, when backed up with the right
information, straightforward and logical. For example, companies
like Olympus KeyMed use good design to ensure that their
products require minimal assembly, since short assembly times
enable UK manufacturers to compete directly with their Chinese
counterparts. Rather than trying to solve assembly issues once
the product has been designed, this upfront approach addresses
the problem from the very beginning of the product lifecycle.

In other instances, design has been shown to help develop new
markets, as in the case of this German furniture company: “We
were asked to design furniture that would enable the company
to communicate to a wider export market,” says Tom Lloyd,
Director of product and furniture consultancy PearsonLloyd.
“Following the project, the company’s export market grew from
10% to almost 60% of its turnover. The new products accounted
for only a bit of that growth; the rest was sales of its original
furniture. So the design process had actually helped them to
develop a strategy for growth in their export markets which
became more financially rewarding than the new products
themselves.”

Even companies with strong selling product portfolios can use
design to reach new customers, by creating next-generation
products that appeal to a broader user group, or different range
of users. “If a product is doing really well, it might be tempting
to leave well alone, but the addition of some new features may

Distinct from other business goals
such as profit and growth,
competitiveness relates very
specifically to a company’s place
within its own industry

www.electronicsworld.co.uk
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ﬂmﬁm customers,” says Martin Bennison of KeyMed. "We
don’t expect people to upgrade to the new model, rather to
increase the customer base with people who haven’t bought
before.” In this way, design enables companies to increase
competitiveness by opening up markets within either existing or
even new territories.

Sometimes, less tangible, more subtle links between design
and improved competitiveness can be just as effective, such as in
brand positioning. “We've designed several seats for a particular
airline since 2001,” explains Tom Lloyd. “One of which was a
higher class seat which was actually very expensive to develop.
The original idea was to create something that accurately
communicated the company’s brand values. It soon became clear
that this investment was having a direct impact on the airline’s
success. The perceived value of the seats was such that the
airline no longer had to discount any of its fares on its main
competitive routes. This resulted in the company making an extra
£50 million a year in revenue.”

Of course, these kinds of design decisions are inherently riskier
than say, reducing the weight of an airline seat to reduce fuel
costs, but when considering competitiveness the risk can at least
be reduced by sound business sense. “£120 million invested in a
chair might be a huge amount for one company, but for a big
airline the risk is lower and the brand equity they're getting from
that seat — even if they're not directly making a profit — is
making them a stronger company for the future,” says Aaron
Moss.

One area of growing significance in manufacturing ignores the
design of actual products altogether, looking instead to the
services that surround them. While there are some examples of
companies that have already embraced the development of
services to obvious competitive advantage (such as Apple’s
iTunes, or Ford cars, who only make a profit at all thanks for
after sales servicing), there are still many industries where this
area is being ignored and companies are losing out to more
service-oriented competitors as a result. “Services are a huge
area for growth where the design industry can make a massive
difference,” says Alan South, chief innovation officer at
Solarcentury and former head of IDEO Europe. “On the whole, it
is quite hard to buy a lousy mobile phone; they are all generally
pretty good. But how easy is it to buy a really delightful phone
service from Vodafone or Orange?”

There are practical ways where design is already used to help
improve service delivery, such as creating products that are easy
to maintain or with parts that are straightforward and quick to
replace. But at a more strategic level, design can be used to
actually create the entire customer experience, breaking down
the barriers between product and end user that can make a

www.electronicsworld.co.uk
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manufacturers, particularly within the UK, where it can be a
struggle to keep costs low enough to stand a chance against
pressure from China and emerging markets elsewhere. Within
this landscape, it is more important than ever to make the most
of resources — including design - that can have a significant
bearing on the many factors that either restrict or enhance a
company’s ability to compete effectively.

By operating a more integrated approach to design and using
its insights and research to develop longer-term business
strategies, manufacturers can help shape the products, services
and processes that can address market competitiveness both
now and into the future. B

You can find out more about this subject and related issues on
DesignTalks’s website: www.design-talks.com/electronics
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THE TROUBLE WITH RF...

Column

AVERAGE CURRENT ISNT
THE WHOLE STORY

application the provision of a long

battery life is of the utmost importance.
Often, the wireless device is in an
inaccessible location, without any external
power sources nearby and the manpower
cost of frequent battery replacement cycles
would soon dominate the installation cost of
the network.

Techniques used to achieve long battery
life are well understood. Careful design of
ancillary circuits reduces unnecessary leakage
currents, while the dominant current drain of
the radio circuits and associated

THERE IS ANOTHER
CONSIDERATION THAT
IS CONVENIENTLY
GLOSSED OVER IN
MANY DISCUSSIONS OF
LOW POWER NETWORK
DESIGNS; THE PEAK
CURRENT OUTPUT OF
LONG SHELF LIFE
LITHIUM BATTERIES 1S
VERY LIMITED

microcontrollers is minimised by greatly
reducing the duty cycle (off time vs on time).
If the power hungry transceiver only sends a
burst of (say) 12mS every minute, then its
average current will only be 0.0002 times its
operating current drain.

In this way, an average supply current of
below 10uA can be easily designed for,
leading to a theoretical battery live from
even a small lithium cell measured in years.
To consider a real-world application example,
among the better single chip Zigbee
solutions we can find a transceiver with
27mA ‘on’ current (TX or RX) and 0.5uA in
‘sleep’.

ln a large number of wireless sensor
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Assuming the sensor network data
throughput is low (temperature monitoring
in commercial buildings for instance could
only require a few bytes per hour from each
sensor), then the network can operate in the
slowest “BLE” mode — beacon synchronised,
with the longest (n=14) 251 second cycle.

The sensor nodes, which only need to
support minimal “end device” functionality,
once synchronised will only be active for two
burst periods, to receive the beacon
transmission and to send their own transmit
burst. Active time is therefore roughly 32mS

in every 251 second frame, or a duty cycle of

1/7800. This resolves to an average current
consumption per node of 3.4uA, plus any
leakage or sleep mode current. Even
allowing 0.6uA for these will still result in an
impressive 4uA current drain. So, would a
180mA/hr lithium coin cell last five years?
Unfortunately, no.

There is another consideration that is
conveniently glossed over in many
discussions of low power network designs
and that is that the maximum (peak) current
output of long shelf life lithium batteries is
very limited; this is especially the case with
the inexpensive lithium manganese dioxide
coin and button cells.

The popular CR2032 coin cell (abused in
many miniature LED torches) is only rated for
a 3mA continuous current drain. Even 1/2AA
lithium thionyt cells can be problematical
(some parts are limited to as little as 6mA,
others can deliver 40mA).

Adding large storage capacitors to take up
the short term load is only a partial solution,
as the necessary ‘farad’ rating parts can
easily exceed the cost of the battery they are
protecting.

Reducing the duty cycle of the radio
components can only be taken so far, before
the increase in wireless link data rate
necessary to reduce burst length will result in
an increase in the receiver circuit current
(and the necessary transmit power to
achieve a useful range at the higher rate)
that will exceed the ability of small batteries
to cope with the instantaneous drain.

Depending on the application, and the
power source available, it is sometimes
worth considering a lower data-rate
architecture. Simple FSK radios with data
rates in the order of a few kbit/s can be used

with receivers drawing 10mA or less
(narrowband VHF receivers have been
realised that have a supply current of only
1mA at 3V). At these data rates, link
sensitivities of better than -115dBm are
common, compared to a typical -100dBm
for a professional Zigbee radio, so transmit
power can also be reduced.

Let us imagine the same sensor system as
previously considered, re-designed around
low data rate (3kbit/s) VHF radios:

- The same 250 second beacon
synchronisation cycle will be retained;

- The transmit burst length increases to
25mS (64 bits plus preamble);

- RX current is 10mA (Radiometrix NRX1-
173);

- TX current is 9mA (Radiometrix TX1-
173);

So average current is (0.025 x 2)/251 x
(1049mA) = 3.8uA. But the peak current is
reduced to 10mA.

By adopting the older, simpler radio link
the average current remains unchanged, but
the peak current falls markedly. If this is
considered against a 2.4GHz radio of
equivalent range to a 1TmW VHF link the
difference is even more extreme. A claimed
200m range Bluetooth unit can require over
250mA and even the long range
‘professional’ (+20dBm output) Zigbee
modules draw up to 100mA.

Myk Dormer is Senior RF Design Engineer at
Radiometrix Ltd www.radiometrix.com
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a fantastic array of development tools
with all the features engineers expect as
standard. The board has shed loads of
1/0 along with professional tools for fast
development and easy expansion.

Its got to be the best value for money in
the market today. Youtl call it a steal at
the price, we call it Mesh8.

For more details go to:
www.aitch8.co.uk
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, FORMER CEO OF QUANTUM RESEARCH GROUP AND NOW CHIEF
TECHNOLOGY OFFICER OF THE CAPACITIVE SENSE DIVISION AT ATMEL (AS ATMEL
ACQUIRED QUANTUM THIS YEAR) DISCUSSES THE EVOLVING WORLD OF TOUCH

SCREEN TECHNOLOGY

e've probably all had the
w experience of repeatedly
pressing a touch screen,

applying ever more pressure, in the hope
that our touch would register. Early
resistive touch-screen technologies were
deeply flawed, subject to a variety of
wearout mechanisms and environmentally
unstable. That has all changed.

Today, well-designed touch screens are
a joy to use. The technology underpins
creative, attractive and easy-to-use human
interfaces. Such interfaces are easily
modified and updated to accommodate
new features or system functionality.
Design changes in response to changing
consumer demands are just a matter of
software changes. Most importantly, the
latest touch screens operate reliably and
robustly, even in RF-polluted
environments.

While the iPhone may be the most high
profile mobile device to adopt a touch
screen, some 60 other models of cellular
phone will adopt the technology this year,
with over 100 arriving in 2009. So
pervasive will touch screens become on
mobile phones that we expect to see
around 500 million units with them by
2012. In the meantime, even low-end
models will increase their use of touch
buttons, sliders and wheels.

Mobile phones are just one application
of course - PDAs, PCs, GPS systems and
domestic appliances are just a few of the
others where touch screen technology is
making rapid inroads.

Five main types of touch screen
technologies are found in electrical and
electronic appliances: resistive, surface
capacitive, projected capacitive, surface
acoustic wave and infrared. Of these, the
first three are suitable for mobile devices
and consumer electronics. The others are
too expensive or bulky to be useful in
these applications. In all cases, the systems
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CAN TOUCH THIS

Polyester

Glass or acrylic

Polyester

Figure 1: Resistive screens are cheap but suffer many design limitations

consist of a sensing mechanism,
interconnection to the electronic control
circuit and the control circuit itself.

Resistive Screens
Resistive screens (Figure 1) are perhaps
not technically “touch” screens at all,
because they require some degree of
force to activate them, unlike true touch
interfaces, some of which can even be
activated by the proximity of a finger.
Resistive screens are designed using a
sandwich of two layers of conductive
indium tin oxide (ITO) printed onto a
plastic (PET) film with an air gap in
between. The gap is maintained by a
series of tiny spacers. Contact is made
when the two conductive layers are

pressed together with a finger or a stylus,
and the location of the touch is detected
by measuring a voltage ratio in the X- and
then Y-axis.

There are four, five, six and eight-wire
versions that feed data to a
microcontroller for processing. The
technology is cheap and has been widely
adopted for high volume applications.
However, universal acceptance has been
limited by the inherent disadvantages of
the technology. These include mechanical
weakness, limited industrial design
options, the need for a bezel in most
applications, the thickness of the touch
screen, poor optical performance and the
need for user calibration.

Proximity detection — detecting a finger
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DISPLAYS

approaching the screen — and multi-finger
detection are not possible using this
technology. Both of these options are
now in demand by product designers.

Surface Capacitive Screens

Surface capacitive screens (Figure 2) use
a plain layer of ITO with a metallised
border pattern. The electric field is
approximately linearised across the ITO
and when a finger touches the screen it
bleeds charge from the panel. Sensing is
done from the four corners and no
sophisticated ITO pattern is needed.

The most notable instance of this type
of screen was devised by William Pepper,
who filed for a patent on his pattern in
1978. This pattern formed the basis of
capacitive products sold by Microtouch
(now 3M).

Attempts to use surface capacitive
technology behind a panel always meet
up with the ‘hand-shadow effect’, a
phenomenon that causes large sensing
errors due to the capacitive coupling of
the user’s hand and wrist being near the
panel, at quite random angles and
distances. Because surface capacitive
screens are homogeneous layers, they
cannot suppress these erroneous signals,
as they are convolved in three signal
dimensions with the actual touch signal.
Without structuring the ITO into rows and
columns, attempts to use surface
capacitive on the back of panels are
certain to fail.

Projected Capacitive Screens
Projected capacitive touch is the
technology that is driving the uptake of
touch screens in consumer electronics. It
requires one or more carefully designed,
etched ITO layers but offers a host of
technical advantages over other
approaches.

The ITO is etched to form multiple
horizontal and vertical electrodes that are
all driven by a capacitive sensing chip; the
chip in turn can either offload the data to
a host processor, or the chip can process
the XY location of touch itself. Usually
both the electrode sets are driven using
single-ended sensing methods, i.e. there
is nothing unigue about the circuitry for a
row versus a column; we refer to this as
‘single ended’ sensing. In some methods
however, one axis is driven using a set of
AC signals and the response through the
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Figure 2: The plain ITO sensor electrode on a surface capacitive touch screen is
prone to damage and cannot suppress false triggering due to hand-shadow effects

screen is detected back via the other axis
electrodes. We refer to this as ‘transverse’
sensing because the electric fields
propagate in a transverse manner from
one electrode set (e.g. rows) to the other
set (e.g. columns) via the dielectric of the
overlying panel.

In either case, position is ascertained by
measuring the distribution of the change
in signals among the X and Y electrodes;
mathematical algorithms are then used to
determine XY co-ordinates of the touch
event by processing these changed signal
levels. Resolutions up to 1024 x 1024
through up to 5mm thick panels have
been demonstrated in such touch screen
implementations.

One notable problem with capacitive
touch screens is that the LCD itself is very
close to the ITO elements, if not in fact
bonded together in an air-free stack-up. It
invariably emits large amounts of
electrical noise due to its constant
scanning of pixels. This noise, which can
range up to 20kHz, requires in almost all
cases that there be a shield layer between
the ITO sensing electrodes and the LCD
module. This implies that it is usually
necessary to have 3 ITO layers; two for

the XY sensing matrix and one to be used
as a shield, which means added cost and
reduced transparency.

As a result, most suppliers employ at
least two sensing layers of ITO, plus a
shield layer to achieve noise-free
operation; although it is notable that
Quantum Research Group has now
developed a unique, single layer projected
XY matrix design that does not require a
shield layer and which will become
publicly available later in 2008. This
design is already in production in three
phones from a major mobile
manufacturer.

Where a single layer of ITO can be
used, costs are substantially lower, the
layer stack-up thickness reduced,
transparency improved and backlighting
power requirements reduced. Importantly,
manufacturability is also dramatically
improved with single layer technology.

Multi-Touch

Another hot topic is ‘multi-touch’, which
is the ability to sense more than one
detection at a time, made popular due to
the incorporation of this feature in Apple’s
iPhone. Surface capacitive screens cannot
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X drive signal

Y receive signal

Figure 3: Projected touch screen technology involves sensing along both the X and Y-axis using clear, etched ITO patterns

discern more than one touch at a time,
because they use a homogenous sensing
layer that blends all signals anywhere on
the screen into one merely bigger signal;
homogeneous layers destroy too much
information to be able to report more than
a single touch.

However, two-layer projected capacitive
screens can discern two touches, although
the single-ended variants cannot
sufficiently differentiate between the two
touches to be able to track them
individually across a screen. A third sensing
layer can resolve the remaining ambiguity,
but at a significantly higher price. Two-
layer projected capacitive screens using
transverse sensing can, in theory, discern
two or even more touches with perfect
clarity, tracking each touch independently
as it moves across a screen.

Projected capacitance screens, unlike
resistive and surface capacitive screens, do
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not require calibration by the user or
often, not even in the factory because the
structure of the electrodes largely defines
the screen response and these are fixed.
Homogenous screen technologies need
substantial compensation, often
repeatedly, because their surface
resistances can become degraded and
non-uniform over time.

Right Basic Technology

Creating an attractive, functionally reliable
and rugged touch-screen based on
projected capacitance technology involves
selecting the right basic technology and a
vendor who can deliver it. Some suppliers
offer turnkey solutions consisting of a
controller and a touch screen sensing
element, often integrated together. Others
will offer a chip solution and assist in the
design and selection process of the

ITO film.

The choice of supply chain involves
many tradeoffs in this developing market
that transcend the underlying technology.
Key among these issues is the ability to
multi-source the films, manufacturability
and quality control and testing. Even the
final process step, laminating the film into
the end product, needs to be carefully
through as this critical step is where many
failures are introduced due to the stresses
and in accuracies of the lamination
process.

Projected capacitance touch-screens are
here to stay. The technology solves many
problems associated with the prior
methods and is now available from at least
two chip vendors. Selection of a suitable
vendor will depend on the technical needs
of the design, as well as cost and supply
chain management issues, which are only
now beginning to emerge as significant
factors. m
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AUTOMOTIVE DISPLAYS

MARIO KLEIN,
PRODUCT MARKETING
AUTOMOTIVE LCD AND
LAURENT DEN
HOLLANDER, PRODUCT
MARKETING FOR LSI AT
SHARP
MICROELECTRONICS
EUROPE EXPLAIN HOW
SPECIAL DISPLAYS MAKE
SITUATION-BASED
INFORMATION SYSTEMS
IN VEHICLES POSSIBLE

components for situation-relevant driver

information and in-car infotainment
systems as they allow more flexibility and
new functions in the design of modern
vehicle interior and safety concepts.

Conventional instruments are unable to
provide situation-based driver information
e.g. speed, fuel level and hazard warnings.
The information needs of front and rear
passengers are normally different to those of
the drivers’. TFT displays provide a solution
for displaying information that is relevant to
the actual driving situation. These liquid
crystal screens offer a level of quality,
flexibility and a range of design unmatched
by virtually any other type of display.

TFTs are available in almost any size.
Generally speaking, where TFT panels are
used in vehicles they have to satisfy special
requirements in terms of temperature
resistance and mechanical load capacity
through vibration. What is more, the latest
trend in automotive displays is towards LED
backlighting, which has better starting
properties than conventional CCFL
backlighting, particularly at low external
temperatures and is more resistant to
vibration and impacts.

But not every automotive LCD is suitable
for every type of automotive application:
the specific requirements vary depending
on whether the TFTs are being used as an
Instrument Cluster Display (ICD), Central
Information Display (CID) or a Rear Seat
Entertainment Display (RSE Display).

Innovative TFT displays are important key
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Displays also have to satisfy particular
requirements when used in conjunction
with Portable Navigation Devices (PNDs).

High Contrast for Cluster Displays
Vehicle interior designers attach particular
importance to consistency of appearance
for fittings. Customers of prestige vehicles
in particular do not accept any
inconsistency in the background colour of
displays and settings. TFT LCDs for the
instruments cluster area must therefore
have very high contrast values of well over
500:1. An improved colour filter and
polarisers have enabled Sharp to increase
the contrast of its high-contrast TFT LCDs
for the dashboard area to up to 2500:1. In
addition, Sharp uses a proprietary
Automotive ASV technology for a special
alignment of liquid crystal molecules to
ensure that the high contrast values are not
only visible from the main viewing angle,
but also through a wide viewing angle of
up to 176°. The black level optimised with

high contrast technology not only allows a
seamless design-in of displays in the
dashboard area, which are often matt black
in colour, but also ensures clear
representation of the full spectrum of
colours, even in bright ambient light.
Instrument cluster LCDs (!CD) must also
have extremely short reaction times as it is
essential that the relevant driver
information, in particular warning flashes, is
displayed immediately. The displays offered
by Sharp for cluster applications have
optimised pixel switching times and are
therefore among the fastest-reacting
automotive TFTs currently available.

System Driver LCDs

The limited amount space available in the
fittings area presents a further challenge for
developers of instrument cluster displays. In
today’s cars small cluster displays with 3.5-
inch screens are wedged in between round
analogue instruments. In the future, larger
wide-screen displays with a screen size of
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AUTOMOTIVE DISPLAYS

about 12 inch will occupy the whole fittings
area and instruments with points will
probably be phased out altogether. Owing
to the limited space available the question
remains: where do you put the control
devices for the displays? Sharp’s solution
consists of System Driver LCDs. In this type
of display the simple gate and source
drivers attached directly to the LCD glass.
But that’s not all; these displays also feature
integrated power supplies and timing
generators, which allows relatively compact
and economical construction. In addition,
these displays require much fewer
components and, in turn, costs are reduced.

Infotainment for Passengers

Central Information Displays are playing an
increasingly important role as central
control units in modern vehicle designs. A
screen embedded in the central console is
already standard in many prestige vehicles,
as a display and control unit for navigation
and comfort systems (e.g. ventilation and
airconditioning systems), mobile telephone
and audio systems. This development will
also be extended to medium-class vehicles
at some point.

Unlike Information Cluster Displays, driver
and front passenger CIDs not only have to
look good, they also have to be easy to
operate. This means that they need an
extremely wide viewing angle.

Wide-screen formats are becoming
increasingly prevalent in central information
screens. They are best suited for providing
intuitive menu prompts for controlling
various electronic functions. Operating
controls on the edges of the displays can be
equipped with various functions displayed
at the side of the screen, depending on the
menu level. Alternatively, operating contrals
can also be provided by means of touch-
screen functionality. In any case, there is still
enough space in the middle of the screen
of wide-screen displays to display
information about the respective system,
e.g. navigation, HiFi or mobile telephone.

Individual Infotainment

Sharp is also taking another major step
forward in the development of systems for
displaying situation-relevant information.
Drivers as well as front and rear passengers
can use the newly developed triple
directional viewing LCD to individually
follow their own personal in-car
infotainment programme, all at the same
time and on the same screen.
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Technology innovation:

ASV (Advanced Super View) (transmissive wide viewing technology),
High contrast: >2500:1

Improvement of pixel design, color filter and polarizer

Conventional LCD
{CR~500:1)

A special film mounted as a parallax
barrier with new geometry on standard
automotive TFT LCDs directs the backlight
in three different directions: left, right and
forwards. The three images are displayed at
the same time in alternating pixel columns
and the parallax barrier selectively blocks
pixels from view depending on the viewing
angle. This means that the driver can use
the display for the navigation system, while
the front and rear passengers can watch
television or surf the Internet at the same
time, on the same screen. Despite the static
strip mask, triple directional viewing LCDs
can also be used as conventional displays
with a wide viewing angle. To achieve this,
it is only necessary to supply the same
visual content for all viewing angles.

Further developments are being worked
on at present in order to improve the visual
separation of the display contents so that it
will be possible to offer multiple viewing
TFT LCDs that comply with strict European

High Contrast Technology for instrument Clusters

High Contrast LCD
(CR>2500:1)

safety regulations. These stipulate that the
front passenger’s entertainment programme
must be hidden from the driver at all times,
so that the latter does not become
distracted.

Navigation “To Go”

Unlike the CIDs embedded in the console,
displays for portable navigation systems
must meet the requirements for automotive
displays and the conditions for portable
consumer electronic devices, i.e. in addition
to the robustness required for automotive
use, rapidly changing light conditions are a
particular challenge for PND legibility. This is
because, unlike permanently installed
navigation systems, the displays of portable
navigation systems are not protected
against bright ambient light.

Sharp is meeting this challenge with its
transflective display technology, in which a
small percentage of structures inside the
displays — mainly passive elements such as
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Individual in-car infotainment

strip conductors and transistors not
used for imaging - are coated with
reflective microstructures. This
means that the display remains
easily legible even in direct
sunlight. In a dark environment, on
the other hand, the backlight
ensures the necessary brightness.
The second important aspect of
PND displays is the touch-screen
functionality. The screen is also an
operating control in nearly all
portable navigation systems. Sharp
offers displays with screen
diagonals from around 3.5 inches
to some 4.3 inches to satisfy the
special requirements of PNDs.

CCD Modules - the Digital Eyes
TFT liquid crystal displays are not
just the basis of modern driver
information and entertainment
systems. Their flexibility in the
situation-relevant display of
information paves the way for
innovative driver assistance and
passive safety concepts. Warning
messages can be flashed onto the
screen in an easily visible way if
barriers appear from the blind spot
when the vehicle changes lanes or
turns. The Information Cluster
Display can also act as a monitor
for a rear view camera during
parking.

CCD cameras are an ideal
solution for automotive
requirements as “eyes” for
viewing what is happening around
the vehicle. Unlike conventional
distance sensors, cameras give the

www.electronicsworld.co.uk

driver an exact picture of the
respective situation via the LCD in
order to be able to assess it more
accurately and react accordingly.
As compact modules with an edge
length of only a few millimetres,
CCD cameras can be easily
integrated into side mirrors or the
rear windscreen frame, for
example.

There are modules with a
viewing angle of up to 130° and a
high light sensitivity of 1500mV
for these types of applications.
Such CCD modules also provide a
clear view of the situation even in
poor light conditions, such as in
dark multi-storey car parks or on
roads at night.

Interesting Applications

The TFT displays designed for
automotive applications always
function better as key components
for innovative vehicle interior and
safety concepts. They therefore
also encourage the integration of
other electronic components, such
as camera modules as digital
“eyes” of driver assistance systems
or distance measurement sensors
as contactless switches in the
cockpit.

Technologies such as the triple
directional viewing LCDs and high
contrast LCDs are giving
automotive manufacturers new
opportunities for product
differentiation and will further
boost demand for navigation and
entertainment systems.

AUTOMOTIVE DISPLAYS

In your complex world ...

... only Keithley delivers an intuitive,
integrated, one-box solution for DC
I-V, pulse, and C-V characterization
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Electronics World - July 08 | 25



AUTOMOTIVE ELECTRONICS

Feature

INTELLIGENT VEHICLE LIGHT
MANAGEMENT

exterior light management is a

differentiating argument for car OEMs.
Moreover, conventional bulbs are
increasingly replaced with light emitting
diodes (LEDs), which provide an extended
life time, less power consumption and a
more flexible design of light elements.

Most of the lights require brightness

control, which means that the brightness
can be adapted depending on their
assignment. Examples are the ambience
light in a passenger compartment while
driving at night or re-use of a back light as
brake light or as flashing indicator. For an
efficient brightness control the lights are
supplied by pulse width modulated (PWM)
signals. Variations of the battery voltage
negatively impact the brightness.
Continuous measurement of the battery
voltage and updating the duty cycles of the
PWM signals accordingly maintain a
constant brightness. To avoid high current
peaks due to simultaneous switching of
PWM signals the signals have to be phase
shifted.

I n new cars an intelligent interior and
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PETER ABERL WHO IS AN
APPLICATIONS ENGINEER
IN THE AUTOMOTIVE
ELECTRONICS AREA AT
TEXAS INSTRUMENTS
AND RALF ECKHARDT,
WHO IS TECHNICAL TEAM
LEADER IN THE AREA OF
ELECTRONIC BRAKING
SYSTEMS AND COMFORT
ELECTRONICS, EXPLAIN
THE SUITABILITY OF AN
MCU FOR CONTROLLING
LED-TYPE LIGHTING IN A
VEHICLE

With the increasing number of light
sources the probability of malfunction is also
increasing and the localisation of such errors
can become a time-consuming effort at a
repair shop. Therefore, all active lights have
to be continuously monitored regarding
open or short circuit. A reliable diagnosis is
only feasible during the active phase of the
PWM signal.

Choosing the Right MCU

An intelligent light management demands a
powerful microcontroller (MCU) that is able
to generate a multitude of phase shifted
PWM signals with efficient brightness
control and allowing a reliable and fast
diagnosis of all light sources.

Modern intelligent light management
applications have to control many loads like
light emitting diodes (LED) or conventional
bulbs interior or exterior of the car. LEDs are
often organised in a matrix, for example for
a backlight or a brake light of a car. Several
LEDs can be serially connected in a channel
and multiple channels need to be controlled
by the ECU (electronic control unit).
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Figure 1 shows the system block
diagram of such an intelligent light
management application, which in its basic
function consists of two blocks, the
microcontroller and the output drivers. The
microcontroller incorporates a timer unit,
generating PWM signals to drive the light
elements and an ADC for diagnosis
purpose. Depending on the complexity of
the application, a flexible number of PWM
signals are required to drive multiple
channels. Each channel is controlled by a
high side driver, and a current shunt
provides a sense feedback of each channel
current to the ADC.

The ADC measures a voltage that is
proportional to the current of the load
channel, which is required for diagnosis and
monitors the supply voltage of the battery.
In addition, a synchronisation possibility
between timer and ADC is required, to
measure the load current during the active
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phase of the corresponding PWM channel
to get a valid result. Without hardware
synchronisation means between PWM unit
and ADC, the CPU would need to perform
the synchronisation task. This can become a
very difficult and run-time consuming task
in order to fulfill given real-time constraints
of the dynamic sense signals.

PWM-based signals have the
disadvantage of increased electro-magnetic
emissions due to high current peaks when
multiple loads are concurrently switched on
or off. Therefore, the timer should provide
phase shifted PWMs, to avoid current
spikes and so to reduce EMI.

To ensure a constant brightness the
variation of the battery voltage has to be
compensated by closely monitoring the
battery voltage. The duty cycle of the
PWMs has to be adapted such that the
channel current and hence the LED
brightness remains constant.

Phase Shifted PWMs

As discussed above, the brightness of
buibs and LEDs are controlled by pulse
width modulated signals. The
microcontroller has incorporated a timing
module that can generate a number of
PWM signals with no or low intervention of
the host CPU. To control loads like bulbs
and LEDs the PWM signals need to fulffill
following requirements:

- The typical frequency to drive bulbs is
100Hz and to drive LEDs is 200Hz.

- The duty cycle of the PWM signals can
vary from 0% (off) to 100% (maximum
brightness), whereas the duty cycle during
nominal operating conditions is in the
range of 30% to 70%. This gives enough
head room to compensate for varying
operating conditions, like reduced battery
voltage.

- The duty cycle resolution shall be in the
range of 0.1% to 1% of the PWM period.

- The number of PWM signals can be
high (e.g. 30 signals) and, hence, the load
current gradient would be rather high if all
PWM signals would switch on loads
simultaneously. These current peaks could
cause voltage spikes at the supply lines and,
hence, would increase electro-magnetic
radiations. Therefore, it is necessary to add
individual phase shifts to the PWM signals.
The individual phases of the PWM signals
should be evenly distributed across a large
portion of one PWM period.

Another important requirement is the
way the duty cycle can be updated by the
host software. Only a synchronous duty
cycle update ensures flicker-free brightness
control. An asynchronous duty cycle update
could cause an unsteady PWM period
during duty cycle transition.

Figure 2 shows a dedicated system block
diagram based on the TMS470PLFx12
microcontroller. The TMS470PLFx12 is a
family of 5V microcontrollers which are
based on the 16-/32-bit ARM7TDMI CPU
and are equipped with a comprehensive set
of smart peripherals. The PWM unit is
realised by the timing co-processor HET and
the ADC task is performed by t