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Now you have the flexibility to customize your microcontroller 
with Microchip's Peripheral Pin Select feature 

Microchipts 16-bit PIC24 microcontroller family 
includes tiny 28-pin devices that offer up to 64 KB of 
Flash and 8 KB of RAM, with a peripheral set that 
can be dynamically customised for your application. 

3 EASY STEPS TO GET STARTED ... 

1. FREE 16-bit web seminars 

2. FREE product samples 

3. Exclusive development tool 
discounts available at 
www.microchip.comlLPC 

Low Pincount 16-Bit Microcontrollers 

PIC24FJ16GAOO2 28 4 16 5x 16-bit Timers 

PIC24FJ16GAOO4 44 4 16 5x Output Compare/PWM 

PIC24FJ32GAOO2 28 8 32 5x Input Capture 

PIC24FJ32GAOO4 44 8 32 Real Time Clock Calendar 

PIC24FJ48GAOO2 28 8 48 2x UART 

PIC24FJ48GAOO4 44 8 48 2x SPI 

PIC24FJ64GAOO2 28 8 64 2x 12C™ 

PIC24FJ64GAOO4 44 8 64 Parallel Master Port 

PIC24HJ12GP201 18 12 2x Analog Comparators 

PIC24HJ12GP202 28 12 1 O/12-bit ADC 

Purchase and program your 16-bit PIC24 devices and related 
development tools at www.microchipdirect.com 

Check out our web site for special pricing on the 16-bit 28-pin 
Development Kit and MPLAB® ICD 2 In-Circuit Debugger! 

Visit www.microchip.comlLPC today! 

microchip 
DIRECT 

\N\N\N. rnicrochipdirect.com RoHS Compliant 

The Microchip name and logo, the Microchip logo and MPLAB are registered trademarks of Microchip Technology Incorporated in the USA and in other countries All other trademarks mentioned herein are property of therr respective 
companies. © 2007, Microchip Technology Inc. MEl77/Eng/08.07 
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QUASAR 
electronics 
The Electronic SpecIe/ish SInce 1993 

PC I 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 
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 
100VR.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 
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 

8-Ch Serial Isolated 1/0 Relay Module 
Computer controlled 8-
channel relay board. 5A 
mains rated relay out
puts 4 isolated digital 
inputs. Useful in a vari
ety of control and sens

ing applications Controlled via serial port for 
programming (using our new Windows inter
face, terminal emulator or batch files) . In
cludes plastic case 130x1 00x30mm. Power 
Supply 12Vdc/500mA. 
Kit Order Code: 31 08KT - £54.95 
Assembled Order Code: AS31 08 - £64.95 

Computer Temperature Data Logger 
4-channel temperature log
ger for serial port. °C or OF . 
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/6mA (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 

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

upported PICs - see website for 
_ __ complete listing . ZIF Socket/USB 

lea 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 
"PICALL" will program virtu
ally all 8 to 40 pin selial
mode AND parallel-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 termina l comms 
program. Program/ Read/ 
Verify Code Data, Write 
Fuse/Lock Bits, Erase and 
Blank 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 
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RAT'S NEST 

I
t's tJeen just over a year since I 

wrote my last piece on the 

confusing state of all the digital 

networks that are trying to enter our 

homes ('Networking gone crazy', 

Electronics World, October 2006). A 

year later and the situation has not 

changed that much, even though the 

way we are accessing and using content 

- data, TV, film, music, photos, phone 

calls - is changing all the time. 

So it is not surprising when one of the 

most challenging tasks facing the 

consumer electronics industry to date 

has been to set up standards to move 

various types of content around the 

home; make that content interoperable 

between different devices; as well as 

between devices from different vendors. 

There are already several standards 

vying to "connect" our homes and 

"make life easier": wireless LAN, 

Ethernet WiFi, Powerline 

Communications etc, all of which are 

developing fast but also each of them 

being better at one thing rather than 

everything. Nevertheless, although they 

can complement each other they cannot 

quite be harnessed to work together 

just yet to offer one seamless solution. 

For example, Bluetooth systems are 

incompatible with wireless USB systems, 

and both in turn are incompatible with 

the 802 .11 variants. 

Then, there are still the wired 

solutions which are not only competing 

with the wireless ones but also with 

each other: Ethernet and Powerline 

Communications (PLC) . With PLC all the 

connectivity takes place over the 

electrical wires, which already exist in 

most homes - all that's necessary is a 

simple adapter that fits into the 

electrical socket. For the sake of 

COMMENT 

argument, if we took the potential 

problems out of the equation (such as 

interference from certain wired systems, 

for example), this is potentially the 

simplest solution (and one of the tidiest 

wired ones!). 

So, whichever systems we have in our 

homes (wired or wireless), we will need 

to have them work together. But, wait, 

there's yet another snag in all this and 

that's digital rights management (DRM). 

A lot of the content (music, films etc) 

will not be allowed for sharing, even 

though 'sharing' could mean content 

being moved from your PC to your TV 

or set-top box. 

As I wrote at the beginning, the 

situation is complicated and there's just 

as much of success of the industry 

unravelling this one as I have in 

unravelling the 'rat's nest' of cables 

under my desk . 

Svetlana Josifovska 
Editor 

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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News 

New computer 
architecture is built 
with mechanical parts 

The scientists have used gold and 

silicon for the prototype 

A group of scientists are developing a 
computing machine based on 
nanometre sized mechanical and 
piezoelectric components and not 
silicon. 

"What we are proposing is a new 
type of computing architecture that is 
only based on nano mechanical 
elements," said Professor Robert Blick 
of the University of Wisconsin-Madison. 
"We are not going to compete with 
high-speed silicon, but where we are 
competitive is for all of those mundane 

applications where you need 
microprocessors which can be slow and 
cheap as well." 

According to the scientists, these 
devices could be used in places where 
silicon is easily affected by the 
environment, such as in high
temperature automotive applications, 
domestic appliances but also toys. They 
suggest that the system could be 
constructed from diamond or 
piezoelectric materials. 

So far, the researchers have 
demonstrated a working single element 
that is the building block of a circuit. 
Professor Blick believes that in a couple 
of years this work will lead to 
commercial applications. 

Unlike silicon chips, the mechanical 
devices run much cooler and consume 
less power than silicon. Although they 
are unlikely to replace silicon chips, 
there's the possibility of a hybrid device 
that will combine both technologies. 

BRITAIN TO KEEP ANALOGUE 
RADIO TRANSMISSION FOR NOW 
Although Britain has made definite plans 
to discontinue analogue television 
broadcasting in favour of digital 
transmission within the next few years, it 
has been decided there will be no similar 
early end to analogue radio broadcasts. 
The communications regulator, Ofcom, 
has announced that there are currently 
no plans to switch off either AM or FM 
analogue radio broadcasting signals, but 
this does not mean that they will never 
be discontinued. 

Ofcom said that it is seeking views on 
various changes that could free some of 
the rad io spectrum currently used by the 
analogue radio services at an appropriate 
time in the future. It added that this part 
of the radio spectrum might be more 
sensibly allocated to other services, such 
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as mobile television, more digital radio 
services, more community radio services or 
various other future new technologies. 
The present UK analogue commercial 
radio licences are due to expire between 
2009 and 2027, but under the current 
licensing regulations they will be re
advertised . 

Britain has led Europe in digital audio 
broadcasting, starting its first 
transmissions some 12 years ago. Most of 
the other European countries have put 
much less effort into the promotion of 
digital audio services, so British 
manufacturers want to ensure that their 
lead in this field is not lost. Some have 
proposed that broadcast radio networks 
are switched exclusively to digital 
transmission as early as 2009. 

No short-term 
health danger 
from mobile 
phone masts, 
say researchers 
A recent study by the University of 
Essex found no link between 
"electro-sensitivity" and mobile 
phone base stations. 

Mobile phone masts have long 
been blamed for a range of 
ailments, ranging from headaches 
and tiredness to even the flu, by 
those living near them. Now, Esssex 
University researchers studied more 
than 150 people, a third of whom 
claimed to be highly sensitive, but 
only a few of the participants were 
able to tell when mobile signals 
were present. 

The researchers carried out the 
experiments inside a Faraday cage. 
It blocked out all external electronic 
signals while a transmitter inside 
simulated the effects of a mobile 
phone mast 30 metres away. Signal 
intensities ranged from low to high, 
as in 3G transmissions. 

Participants were asked to rank 
their discomfort and their vital 
statistics were monitored. The 
results indicated no link between 
changes in their vitals and mobile 
phone mast signals. 

"In the short term at least, there 
are no health risks from mobile 
phone masts. There was no 
evidence people were even able to 
detect a signal," said Professor 
Elaine Fox, who led the study. "1 do 
not doubt that people are 
genuinely ill, and suffering these 
symptoms. However, I think [we] 
should look elsewhere for the 
causes." 

However, critics say that electro
sensitivity is a recognised condition. 
"The Swedish government 
calculates 3.1 % of its population 
suffer from it, and [this number is] 
growing," said a Mast Sanity 
representative. 
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News 

Hydrogen fuel research 
may open the way to 
carbon free cars 
A UK group has produced a lithium 
boron nitrogen hydride compound, 
Li4BN3H 1 0, following the testing of 
thousands of chemicals in a search for 
light, cheap, readily available material 
that will permit adsorption and 
desorption of hydrogen to take place 
very rapidly and safely at typical fuel 
cell operating temperatures. 

The breakthrough has been achieved 
by a team from the Universities of 
Birmingham and Oxford and the 
Rutherford Appleton Laboratory under 
the auspices of the UK Sustainable 
Hydrogen Energy Consortium (UK
SHEC), funded by the SUPERGEN 
(Sustainable Power Generation and 
Supply) initiative and managed by the 
Engineering and Physical Sciences 
Research Council (EPSRC). 

When hydrogen is used as a fuel, it 
produces only pure water, so it is the 
ideal fuel for the environment. 
Unfortunately it is very difficult to 
carry this light explosive gas in 
adequate quantity to run a car for a 
distance of over 300 miles before 

This white powder could store the 
hydrogen for powering future cars 

refuelling, as the gas would occupy a 
large space. Equally, it is not practical 
to store in cylinders, owing to their 
weight. Therefore, the creation of this 
suitable solid chemical compounds, 
where a chemisorption process enables 
atoms of hydrogen to be absorbed 
into the crystal structure of the 
material and to be easily released 
when required, is greeted with 
optimism for the mass market 
adoption of fuel cells. 

"This could be a major step towards 
the breakthrough that the fuel cell 
industry and transport sector have 
waited for," says UK-SHEC's Project Co
ordinator Professor Peter Edwards of 
the University of Oxford. "This work 
could make a key contribution to help 
fuel cell cars become viable for mass 
manufacture within some 1 0 years." 

Separately, a major report in 2004 
concluded that using hydrogen in 
vehicles could, on its own, enable the 
UK to meet its Kyoto targets for C02 
reductions. 

The future in store: hydrogen atoms can be 

absorbed effectively into the new storage 

material. Hydrogen (H) atoms are shown in 
green, lithium (Lt) atoms in dark grey, nitrogen 

(N) atoms in blue and boron (8) atoms are in 

grey and inside the pyramids 

IN BRIEF 
• A new simulator developed by the 
University of Southampton is expected to 
facilitate smaller, more competitive 
handheld computing devices. NIRGAM 
(Network-on-Chip Interconnect RoutinG and 
Applications Modelling) simulator will allow 
to easier interconnect different cores on a 
System-on-Chip (SoC). 
As the demand for more functionality from 
handheld devices increases, the current 
interconnection techniques will fail to 
support more powerful devices, due to 
limited bandwidth scalability. NIRGAM 
allows researchers to plug in and 
experiment with different applications and 
routing algorithms using different traffic and 
topologies, evaluating them quickly. 
Expectations are that by 2008 SoCs will 
contain over 50 processing and memory 
blocks, increasing to 100 cores four years 
later. 

• Researchers from the Optoelectronics 
Research Centre (ORC) in Southampton, UK, 
are developing an optical chemical sensor 
that can detect compounds with a sensitivity 
of one molecule in 10 million. 
Based on an optical fibre that is 1000 times 
thinner than standard optical fibre used in 
telecommunications, the sensor has many 
advantages over other optical sensors 
currently used in biotechnology and 
chemistry applications. 
In comparison, other optical sensors 
currently under investigation or on the 
market have detection limits of around 1 in 
1 million. ORC's sensor can also easily be 
coupled to standard optical equipment and 
features an intrinsic fluidic channel for 
delivery of the analyte. 

• PicoChip has joined the Femto Forum - a 
new body to promote femtocell 
standardisation and deployment. The Forum 
brings together the foremost femtocell 
equipment vendors with the major global 
mobile operators assessing the technology. 
It plans to promote the uptake of femtocell 
technologies through open standards, market 
education and ecosystem development. 
The initial focus will be on pre-competitive 
standards-focused issues including radio 
planning and control, device provisioning 
and management and device to network 
standardisation. In addition, a marketing task 
force will promote the benefits of femtocell 
technology for both operators and subscribers. 
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TECHNOLOGY 

Competing lithography 
techniques presented 
at Semicon West 
Both EUVL (Extreme UV Lithography) 
and the competing nanoimprinting 
techniques were discussed at Semicon 
West in San Francisco, the world's 
largest semiconductor event. Cymer 
presented advances it has made in 
laser produced plasma (LPP) EUVL 
sources, with new power levels of up 
to SOW at the intermediate focus 
point and 100W promised by the end 
of this year. Cymer switched to its LPP 
technology from its use of discharge 
produced plasma techniques a few 
years ago. The largest EUVL 
toolmaker, ASML, is to use a Cymer 
EUVL source in its system. 

Although 100W of EUV is typical of 
the level at which the industry has 
been aiming for use in production 
systems, Nigel Farrer of Cymer said 
estimates of the necessary level is 
rising owing to new requirements for 
a greater resist dose and an increase 
in the number of EUVL mirrors that 
will be needed in the EUVL optical 
systems. He suggested the required 
power may be two or three times 

greater than the previously 
anticipated needs. Cymer also showed 
it has made significant progress in the 
vital field of the reduction of debris 
formed by the source, which can ruin 
the EUVL reflective optics. The 
current anticipated lifetime of the 
optics is of the order of one year. 

Although many people believe EUV 
radiation at the 13.Snm wavelength 
is set for adoption in future 
lithography tools that will produce 
features on chips down to 32nm in 
size, others have serious doubts 
about the viability of EUVL within the 
required time scale. Some support 
nanoimprint lithography for which 
Molecular Imprints presented its 
developments. However, nanoimprint 
lithography will require a great deal 
of R&D and huge investments before 
is ready to be considered for ultrafine 
chip patterning. 

It will be a year or two before it 
becomes clear if one of these 
technologies will be the major one 
for ultrafine chip patterning. 

Russia announces plans for 
a new nanotechnology centre 
At the SEMI Expo CIS Semiconductor 
Executive Market Conference in 
Moscow, in June, Professor Michael 
Kovalchuk, head of the Russian State 
Nanotechnologies Program and 
director of the Kurchatov Centre for 
Nanotechnologies, presented plans 
for a project to form a 
Nanotechnologies Development 
Centre. It is to be opened in the first 
quarter of 2009 in the Kurchatov 
Institute and will be part of the 
Russian national program for 
nanotechnologies. 

The government has nominated the 
Kurchatov Centre as the controlling 
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and coordinating organisation of 
Russia's National Nanotechnological 
Network (NI\JN), based on President 
Putin's initiative to create a national 
nanotechnological complex. It will 
include a network of various Russian 
research centres that can handle the 
complex nature and wide variety of 
fields covered by nanotechnology. 

The project aims to create a modern 
and effective infrastructure for 
nanotechnology development in the 
Russian Federation and to establish an 
experimental basis for the 
development and effective realisation 
of Russian innovation potential. 

• The first printed, low cost, organic 
tickets developed by the PRISMA (Printed 
smart RFID labels) Project have been 
field-tested at the Organic Electronics 
Conference held in Frankfurt, Germany, in 
September. 
The tickets were based on a first 
generation printed organic devices 
incorporating RF technology produced by 
BARTSCH and PolylC. Four reader stations 
checked some 1,000 organic tickets which 
were also used to monitor the flow of 
aHendees throughout the two day 
conference and exhibition as well as 
collect other statistical data. 
It is expected that low-cost printed RFID 
tickets (pRFID) will generate new 
opportunities and benefits for applications 
in public transportation, exhibitions and 
logistics. 

• An NMI study of air conditioning 
energy efficiency at sixteen of its 
members' wafer fabrication plants has 
identified opportunities to reduce C02 
emissions by more than 40,000 tonnes 
per year. Supported by funding from The 
Carbon Trust, the study determined that 
almost half of the emissions reduction 
could be achieved through no-cost or low
cost measures. 
Strict control of temperature, humidity and 
particulates in clean rooms means that air 
conditioning plant typically consumes 
about a third of all site energy usage. The 
study found that sites can continue 
operating at high levels of efficiency but 
still manage to save between 2 and 10% 
of the total energy consumed. 
Many of the study's recommendations are 
expected to be implemented by the end of 
2007. 

• LSI Corporation is moving its 
worldwide assembly and testing 
semiconductor and storage systems 
products operations over to contract 
manufacturers in an effort to cut costs and 
provide scalable capacity without 
additional capital investment. The initiative 
is part of a previously announced three
phase business acceleration plan adopted 
by LSI following its merger with Agere 
Systems in April this year. 
So far the firm has signed an agreement 
to sell its semiconductor assembly and 
test operations in Pathumthani, Thailand to 
STATS ChipPAC for approximately $1 OOm. 
The storage products assembly and test 
operations transitions are expected to be 
completed in the first half of 2008. 



Whatever your programming needs, 
you'll find the solution at Dataman 

.'., 

Dataman's next generation programmers are built to meet the 

demands to support all device technologies and designed to achieve 

the highest speed of programming required for todays production. 

Features ... 

• USB 2.0 and parallel connectivity 

• Universal ZI F socket up to 8 x 48 pins 

• Intelligent pin drivers allow varying voltages 
to be applied to any pin 

• Multi-Programming support 

• ISP capability with JTAG Interface 

• Concurrent and Semi-concurrent gang programming 

• Easy to use software supporting over 30,000 devices 

• Free software upgrades and technical support for life 
of the product 

• All goods are ex-stock ready for same day despatch 

• 30 day money back guarantee (returns during trial period 
are less than 1%) 

For over 25 years Dataman have been at the forefront of 

supplying high quality, reliable programmers and this is 

maintained by offering up to three years parts and labour 

warranty on programmers. 

Dataman Programmers Ltd. Station Road 
Maiden Newton, Dorset DT2 OAE UK 
Tel (01300) 320719 Fax (01300) 321012 

www.dataman.com 



TECHNOLOGY 

Carbon Nanotubes 
Potenial For Use 
In Chips 

Versatile system grows carbon 
nanotubes 

The growth of carbon 
nanotubes will be 
greatly facilitated by a 
new tool from Surrey 
Nanosystems in the UK, 
which is said to be the 
most versati Ie of its 
type. This NanoGrowth 
1000n tool is designed 
for nanomaterial 
fabrication to facilitate 
growth both in the 
450-10000C range and 
at lower temperatures. 

Ben Jensen, chief 
technical officer at 
Surrey Nanosystems, 
said it offers the 
technology to grow 
nanotubes even at 
temperatures within 
the typical CMOS 

device processing range of 200-400°C. This is will make 
possible the commercialisation of the use of carbon 
nanotubes and other nanowires in silicon chips that are 
approaching their performance limits. 

The tool offers both CVD (Chemical Vapour Deposition) 
and PECVD (Plasma-Enhanced CVD) capabilities, greatly 
enhancing its versatility. "This new type of tool addresses 
the needs of nanomaterial researchers for stable and 
repeatable results. The tool's intrinsic hardware modularity 
allows users to gain automated control over all aspects of 
nanomaterial synthesis from catalyst generation to final 
material processing" said Dr Guan You Chen, Chief Scientist, 
Surrey i'Janosystems. 

The process recipes and patented fabrication technology 
inside the tool are derived from work by the University of 
Surrey's Advanced Technology Institute (ATI). The IP Group 
provided funding to create the firm. 

The excellent electrical properties of the nanotubes make 
them one of the very few materials that can exceed the 
current density of 1 x 107 A/cm 2 that is thought to be 
required for the next generation of devices using 32nm 
technology. The nanotubes also seem to show ballistic 
conduction in which electron scattering from impurity 
defects is absent or very small. They can potentially be 
grown in via holes with high aspect ratios, without the 
problems associated with copper deposition. 
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Top Five Tips 

Wireless module 
design 
Beyond the usual good practice when using a wireless 
module, there are a few extra precautions to be taken at 
higher power levels: 

Use a good aerial. Make sure the aerial chosen is properly set 
up for the frequency of operation and that sufficient ground 
plane, required by monopoles and whips, is present. Ensure the 
aerial is mounted away from metal structures, which will de
tune it, and as high up as possible. Use a VSWR meter to 
optimise the aerial tuning, if necessary. Avoid running other 
cables near the aerial. 
Use adequate shielding. Mount your circuitry (and the 
transmitter) inside a metal, shielded enclosure, if at all possible. 
Use a bulkhead mounted RF connector to ensure the braid of 
the aerial cable is properly earthen to the enclosure wall. Use 
good RFI filtering on all wiring at the point of exit from the 
housing (feed through capacitors are effective, although 
somewhat old fashioned looking; filtered connectors, containing 

A ferrite blocks or lC filter circuits, are especially useful). 
W Remember power and heat. Provide an adequately rated power 

supply for your transmitter, ideally separate from the analogue 
and logic rails in your design. The module will dissipate 1-3W of 
heat (at least) when in operation, so provide good ventilation, 
any necessary heat sinking and limit transmit duty cycle. 

" Test for known problems. Monitor the analogue baseband 
output of your receiver, or use a separate monitor receiver or 
'scanner', and look for unexpected distortion in the transmitter's 
modulation. Test into a dummy load and into the chosen aerial, 
and look for differences. 
Be careful. Half a watt doesn't sound like a great deal, but the 
field near to the aerial can interfere with the operation of 
unshielded electronics and can block other receivers. locate your 
transmitter - and it's aerial- carefully. 

This month's top tips were supplied by Myk Dormer, Senior RF 

Engineer at Radiometrix Ltd. 

If you want to send us your top five or ten tips on any engineering 
and design subject, please write to the Editor: 
svetlana.josifovska @ s~ohnpatrick.com 
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COULD BIG MANUFACTURING OR ELECTRONICS 
COMPANIES MAKE BETTER USE OF THEIR PRODUCT 
INNOVATION BUDGETS? ABSOLUTELY, SAYS SIETE 
HAMMINGA, FOUNDER AND CEO OF NETHERLANDS
BASED HIGH-TECH FIRM WALELI 

Y
OU are asking how big manufacturing or electronics companies 
could make better use of product innovation budgets. The 
answer is by tapping into the complementary strengths of a 

new breed of smaller, nimbler, high-tech innovation specialists who have 
made a specialisation of applying the latest technologies in innovative 
products that really meet people's needs in simple ways. 

I believe that 'open innovation partnerships' between big businesses 
and these smaller firms will become the key strategic ingredient of 
innovation management in future, helping big firms spot opportunities, 
then bring products and services to market at maximum speed and 
minimum cost. 

Big businesses in the consumer electronics field have all the 
advantages of established brands, distribution channels, financial muscle, 
buying power, global reach and marketing weight. They can and do 
invest fortunes in product innovation to secure the future of the business 
with a horizon of the next five, ten or more years. But are these large 
groups best placed to identify and exploit all the potential ideas for new 
products and services? You'd think so, but in reality it's not that simple. 

When firms concentrate on ideas that have the potential to shape the 
way people live and work ten years from now, it's easy to overlook new 
products and services that could fulfil a genuine market need tomorrow 
and which could also generate useful long-term income. 

Supply chains in the electronics and telecoms industries have changed 
significantly in recent years and as a result many new types of business 
collaboration have emerged. Until now, though, this has not generally 
impacted upon innovation management. 

We are now seeing a new breed of innovation specialists emerging, 
with a business model based on working in partnership with larger firms 
to identify new product opportunities, then turn them quickly and cost
effectively into marketable products or services. 

The art of correlation: seeing and understanding a need and 
knowing how to apply products and services that fulfil that need in a 
simple way. As an example, we asked why a person's front door bell 
doesn't connect to his or her mobile phone. The Waleli GSM doorbell 
grew out of this thinking. 

The art of limitation: resisting the temptation to stuff a product full 
of functions and features just because you can. Defining what a high
tech product should not do is a critical success factor in innovation. It's as 
important as defining what the product should do. 

There are also emotional and cultural factors to overcome in new 
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product innovation. The 'not invented here' syndrome is a good 
example. There may be a natural reluctance to accept innovations that 
come from outside the company. It's understandable. This may be 
reinforced by a business culture in which the manager may be asked to 
justify why he or she didn't use internal resources for the project. 

However, there are signs of a shift within many large companies, as 
they begin to understand the benefits of combining internal and external 
innovation resources, and acknowledge the efficiency of working 
together with smaller enterprises through open innovation partnerships. 
And we are not talking about developing the technologies that will rock 
the world years from now, but rather about how to fast-track 
innovations that fulfil a need in a simple way tomorrow. 

Major consumer electronics companies all have core areas of 
technology expertise, intellectual property and competence, and rightly 
regard these as assets that must be protected at all costs. Open 
innovation partnerships with smaller innovation specialists do not 
threaten these assets. On the contrary, the collaboration may well identify 
new areas in which these technologies can be applied, resulting in 
increased revenue streams. 

This highlights another benefit of partnerships. The external company 
is not driven by, or tied to, any specific technology. It has access to 
efficient resources anywhere in the world and is, therefore, in a good 

There are signs of a 

shift within many 

large companies as 

they begin to 

understand the 

benefits of 

combining 

innovation 

resources 

position to select the optimum 
technology to solve a particular 
consumer need, rather than 
looking for products and services 
that play to the company's existing 
technology capabilities. 

Talking to big firms about why 
they are prepared to consider 
partnering with an external 
specialist on innovation projects, 
the answer is often along these 
lines: "If we do it ourselves, it 
costs three times as much, takes 
four times as long and, then, just 
before it's ready, the project is 
killed." 

Cooperation allows everyone to 
do what they do best. • 
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CISCO'S 
NEW SYSTEMS 
JUAN PABLO CONTI PROFILES CISCO SYSTEMS AT A TIME WHEN NETWORKING 
IS HEADED INTO A NEW ERA, WHICH WILL TEST THE BEST OF THE 
COMMUNICATIONS AND SOFTWARE GIANTS 

A
s I jump from one website to the 

next one while I begin to research 

the history of Cisco Systems, I am 

well aware that the Internet traffic I am 

generating is being handled by a collection 

of IP routers and switches inevitably built by 

Cisco. 

After all, that sort of core networking 

equipment is what this giant technology 

company founded 23 years ago as a small 

start-up by a married couple from California 

has always specialised in . And, judging by 

the fact that 80% of all IP routers and 

switches deployed worldwide come from 

Cisco, there's no arguing the vendor's 

success in that particular market. 

Less than two minutes into my web 

surfing, the wildly flashing green LEDs at 

the front panels of my cable modem and 

broadband router catch my attention. I look 

closely at both devices to confirm what 

brand they were - Scientific Atlanta the 

modem; Linksys the router - and straight 

away I realise that it's not just backbone IP 

traffic that Cisco equipment is routing for 

me, but also the traffic taking place at the 

very end of my last mile, just before it 

reaches my computer. 

Cisco's decision to buy Linksys in 2003 

and more recently Scientific Atlanta in 2006 

is part of a larger vision that the company 

has about the future direction of the 

networking industry and the role it needs 

to play to remain competitive in it. 

John Chambers, the vendor's Chairman 

and CEO, likes to refer to this vision as "the 

second phase of the Internet". "We believe 

that we are headed into a new era in 

networking that we define as the second 

phase of the Internet," said Chambers 

during Cisco's last earnings announcement 

in August. "We expect that this phase will 

be driven by collaboration and Web 2.0 

technologies and will become an 

increasingly influential market trend for 

businesses. Collaboration has already 

transformed almost every area of our 

business internally, resulting in the potential 

for dramatic gains in productivity and 

efficiency. We believe this new model will 

help enable Cisco to identify, target and 

capture market opportunities more 

effectively than at any other time in our 

history. " 

The "new model" the C EO is trying to 

sell (and adopting internally first just to 

prove how it can radically transform the ICT 

infrastructure of a large business) is 

essentially 'unified communications', a new 

concept - and associated family of 

products, as you would expect - that Cisco 

has developed and is already marketing as 

the hot new must-have for the corporate 

world . 

STAVINCi IN TOUCH 
As its name partially suggests, unified 

communications is the coming together of 

disparate existing communications 

technologies to enable true convergence in 

the shape of anywhere, anytime, any device 

and any platform connectivity. The ultimate 

goal is to offer business users an unlimited 

combination of interactions between their 

fixed telephony, cellular, email, instant 

messaging, videoconferencing and remote 

web access systems. 

Based on an all-IP network infrastructure, 

unified communications adopts the type of 

user interface commonly seen in instant 

messaging applications, and then takes it 

further to include all other communications 

tools . So, in the same way that a Windows 

Messenger user can, for example, indicate 
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to their buddy list whether he or she is 

online, busy or 'back-soon', unified 

communications systems allow corporate 

users to permanently update their 

communications status in order to let co

workers know not only if they are currently 

contactable or not but also what the best 

form of reaching them is at any particular 

time. 

Then anybody can constantly check - on 

any device - the status of anybody else. Or 

do things like, for example, sending voice 

messages to an email account from a WiFi

enabled laptop . 

The eye-catching TelePresence system 

that Cisco launched in December 2006 is 

an integral part of the wider un ified 

communications and collaboration market 

that the company is targeting . Touted as 

the next generation of videoconferencing 

technology, telepresence systems are 

basically meeting rooms that were entirely 

designed and built by Cisco to create an 

immersive experience in which participants 

joining in from anywhere around the world 

appear as if they were sharing the same 

conference table . 

Unlike conventional videoconferencing 

systems, telepresence technology lets 

participants see their vi rtual counterparts 

both in very high resolution (1 OSOp) and in 

life-size, thanks to the use of 65-inch HD 

plasma screens that are strategically 

positioned at eye-level height. In 

TelePresence 3000 rooms (designed to seat 

up to six people, while the smaller, 

TelePresence 1000 version can 

accommodate one or two people), camera 

arrays generate multiple HD video streams 

in order to capture individual attendees. Its 

high-end microphones feature spatial 

audio, a technology that allows multi

channel sound to be heard at the remote 

site as coming from the left, right or centre 

of the table, depending on where it 

originates at the other end. 

They don't come cheap, though . Each 

TelePresence 3000 room will set you back 

$299,000, and you will obviously need at 

least two of them to start building your 

corporate network of interconnected 

telepresence rooms, before you can begin 

to factor in the extra bandwidth you will 

need to handle the heavy multimedia traffic 
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they generate . 

However, Randy Harrell, the director of 

product marketing for the TelePresence 

System business unit at Cisco, says the 

hefty price tag is not preventing a high level 

of interest in the systems: "We've got a 

number of customers that have ordered, 

and that's growing very quickly. I came [to 

Cisco] from the videoconferencing industry. 

I never had this type of success in 

promoting videoconferencing the same way 

that we are having in telepresence ." 

" Interestingly, our first five orders for 

telepresence gear were both geographically 

and vertically dispersed," continues Harrell . 

"Literally: Asia, the Middle East, Europe and 

the US were the first five orders that we 

got. And they were from very different 

industries too: we had telephone 

companies buying it for internal use; public 

works for an airport in the Middle East; 

retail in Europe and then a number of 

financial services and pharmaceutical firms 

that are deploying it in the US right now." 

FRIENDS OR FOES? 
A new Cisco with a new line of products 

and services that go beyond the company's 

traditional networking turf and begins to 

experiment with end-user applications is 

not without its challenges . Applications call 

for software and trying to get into the 

software world means trying to get into 

Microsoft's turf . 

Ever since the emergence of the global 

economy made it clear to large 

corporations that it was vital for them to 

invest heavily in their IT departments, both 

Cisco and Microsoft have grown to become 

two of the world's richest companies by 

selling their networking gear and client and 

server software to - essentially - the same 

customer base. 

For over 20 years it was almost as if they 

were sharing a magical formula for success. 

But now, as the two vendors' own needs to 

grow are leading them to expand into new 

markets, they are increasingly finding they 

are competing head-on with each other in 

some areas. And unified communications is 

the area where industry watchers expect 

the first major battle will be decided . In 

fact, Microsoft is already marketing its own 

unified communications system, with the 

hardware pieces of the ecosystem being 

supplied by Cisco's rival Nortel Networks. 

At the end of August 2007 both Cisco's 

and Microsoft's CEOs organised a joint 

event to announce that, although they 

were happy to compete with one another, 

they were also going to work together to 

ensure the various elements of their unified 
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communications solutions would 

interoperate. 

A cute public display of mutual affection? 

Not quite. This is more like a calculated 

effort to keep that mutual customer base 

affectionate. "Companies don't want issues 

of competition to cause them not to be 

able to interoperate effectively in their own 

environments," said Cisco's John Chambers 

during the event. "You don't want to catch 

the customer in the middle." 

CISCO SYSTEMS IN BRIEF 
- - ~ - ---- --------

Founded: 1984 by Len Bosack and 
Sandy Lerner 
Headquarters: San Jose, California 
(US) 
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Stock Exchange 
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Check out our website, 1,000s of items in stock . 
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THE TROUBLE WITH RF ... Column 

ERRORS IN THE 
DATASTREAM? 

W
e engineers are simple creatures 

and like to work in a world of 

absolutes. When a signal is 

applied to one end of a cable, it appears at 

the other. When a datastream is transmitted 

from one device, we anticipate that it will be 

received exactly as sent; any deviation from 

this and we look for faults, software errors 

and faulty connections. But most of all, we 

consider these to be exceptions from the 

normal. 

"CERTAI N INCIDENCE 

OF DATA ERROR IS 

UNAVAILABLE" 

Radio links aren't like that. When planning 

to use a wireless data link, the engineer must 

accept that a certain incidence of data error 

is unavoidable. For usable links this can vary 

from a few ppm, to a few percent, but it is 

never zero. 

A radio path is: 

. .. Noisy. As signal strength falls away with 

increasing range the signal to noise ratio of 

the baseband path falls (and so the error rate 

of the digital stream rises). 

. .. Subject to interference. RF energy from 

interfering sources (from other radio systems 

and from the natural environment) can 

swamp the wanted signal, causing single 

errors, or whole bursts. 

... Unpredictable. Even when well 'in 

range' the signal strength can fall radically (by 

20dB or more) due to fading . (Nulling of the 

wanted, direct path signal by out-of-phase 

echoes reflected from obstructions, 

geographical features and even moving 

vehicles). 

At this point it must seem like I'm implying 

that wireless links aren't usable at all (and 

most ISM band module manufacturers will 

gloss over what I'm describing and do 

frequently make some sort of 'seamless cable 

replacement' claim for their products) but I'm 
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not. What is important to realise is that, 

while data errors are not frequent in a 

properly designed link operating within its 

specified range, they will occur and the 

design of the overall application must take 

this into account. 

How to deal with data errors depends 

greatly on the amount of data being 

transmitted, and most importantly, what it is 

being used for. Techniques include: 

1. Ignore the error. In applications using 

'feedback-via-operator', where the user is 

observing the controlled device and continues 

to activate the control until the desired 

occurance, then a lost wireless instruction 

burst is at worst a mild annoyance. 

Typical examples 

include remote controls 

and remote actuators, 

wireless keys and similar 

functions. In such cases, 

although no overt error 

correction is 

implemented, error 

detection is still 

RADIO MODULES 

important, as spurious 

operation of the 

controlled function is 

usually unacceptable 

(either during 

transmission of a 

command, or during 

idle). Sufficient burst 

identification data 

('framing', 'synchronising' 

or 'addressing' words, 

combined with error 

detecting checksums, 

C RC or parity schemes) 

needs to be sent in 

addition to the actual 

command data to allow a 

decoder to reliably 

discriminate between 

random noise in the 

absence of signal (or in 

the presence of 

FOR WIRELESS DATA-LINKS 

20 YEARS OF INNOVATION FROM THE PIONEERS IN WIRELESS 

For sales information please contact sales at sales@radiometrix.co.uk or Tel: 020 8909 9595 



interference) and the wanted command 

burst. 

2. Make the error statistically 
insignificant. Where the failure to receive a 

given piece of data has safety implications, 

such as in alarm systems, or where 

dangerous processes are controlled, then 

multiple redundant transmissions of the 

same command can be used to swamp the 

effects of a given error, either by sending a 

sufficient number of command data bursts 

that the likelihood of all of them suffering 

errors becomes small enough, or by simply 

sending the command continuously and 

relying on the majority of identical 

commands being received correctly. This is a 

method used in industrial machine and 

vehicle control. 

In extreme cases, a fail-safe approach can 

be taken, where the cessation of reception 

of the datastream (after a given time-out 

period) is taken to indicate the alarm 

condition, 

A significant sub-class of this approach is 

Column 

the provision of forward error correction 

(FEC), where a relatively small amount of 

extra data is added to the message, which 

allows a suitably sophisticated decoding 

algorithm to correct for the effects of a 

limited number of bit errors. These 'FEe' 

techniques have attracted a huge amount of 

effort in recent years and are now found in 

the Reed-Solomon coding schemes in CD 

recordings and in the Viterbi algorithms used 

in cellular telephony. 

3. Send, acknowledge and re-transmit 
on error. This is effectively an automated 

version of our first example , The datastream 

is broken up into discrete packet bursts and 

after each packet the receiving unit transmits 

an 'acknowledge' back to the sender. If the 

sender fails to receive a valid acknowledge 

within a given time-out of sending the 

packet (due to an error in the packet or the 

'ack' burst), it re-sends the same packet 

again, 

This powerful technique is frequently used 

in high-end radio-modems and is a feature 

of file-transfer software, such as Z-modem. 

Where the data must be received entirely 

intact and error-free, such as when data 

logger files are downloaded or computer 

binary files are transferred, then this is a 

preferred method . 

It is not problem-free, however, as it 

requires a bi-directional (transceive) link, 

combined with good error detection 

algorithms and, in the event of significant 

errors in the radio path, can deliver a very 

low overall data rate and require large data 

buffers at the transmitter. 

There is no absolute 'correct' approach. 

Even the best error handling technique will 

fail when the radio environment is 

compromised, such as during electrical 

storms, or when the path loss is too high, 

i,e. out of range . 

It is up to the engineer to understand the 

imperfect nature of the wireless link and 

design around it. Good luck 

Myk Dormer is Senior RF Design Engineer at 
Radiometrix Ltd www.radiometrix.com 
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INTERCONNECTS Feature 

PRACTICAL DESIGN 
CONSIDERATIONS 
ETHERNET VERSUS RAPIDIO 

E
ngineers can be thought of as 

negotiators between the ideal world 

and the real world . It is their task to 

apply the theoretical possibilities of 

technology in a practical manner that 

balances performance, reliability, cost and a 

number of other key considerations, 

depending upon the application. 

Many times, engineers are so good at 

what they do that they are able to carry 

technology over to applications for which it 

was never intended. In some cases, the fit is 

"good enough", and the resulting economies 

of scale are sufficient to make the extended 

implementation of the technology successful. 

In other cases, however, the desire to make 

use of a technology that is already familiar 

leads engineers to "shoe-horn" it into new 

applications which then stretches it beyond 

its capabilities, unnecessarily complicating 

design by creating more problems that need 

to be solved. 

Expanding the scope of a technology can 

yield significant system-wide savings. For 

example, consider the consolidation of the 

many interconnect levels of a system fabric 

(see Figure 1). Rather than having to support 

a new protocol at each level, substantial cost 

savings as well as simplified system 

development and management can be 

realised by collapsing levels into each other 

through the use a single protocol, thus 

reducing the number of protocols a system 

must support. 

Given its ubiquitous presence throughout 

the LAN and WAN, Ethernet is a prime 

candidate as the convergence protocol for 

system-level fabrics. Its high volumes and 

extreme flexibility make it an especially 

attractive option for many applications and 

for these reasons engineers have begun to 

carry Ethernet from the LAN and WAN down 

into the chassis and board-level 

infrastructure. 

Before committing to Ethernet in board 
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and chassis-level applications, however, 

engineers will find it useful to first compare 

Ethernet to alternative technologies, such as 

the RapidlO specification that, rather than 

extending downward as Ethernet does, push 

up through the fabric. 

ORIGINS 
Ethernet was designed to serve in large 

networks with a great many endpoints, each 

of which was expected to have a processor 

available for protocol stack processing. 

Ethernet was also built to be extremely 

flexible, enabling it to serve in a great many 

applications beyond its original specification. 

However, as Ethernet was originally designed 

for the LAN, its applicability becomes 

increasingly strained as application 

requirements diverge from Ethernet's base 

capabilities (see Figure 2). Specifically, while 

the communications infrastructure of high

speed, embedded board-level and chassis

level applications resemble small networks 

unto themselves, data transfers at these 

levels differ in significant ways from 

the LAN. 

RapidlO technology, on the other hand, 

was designed specifically for embedded in

the-box and chassis control plane 

applications. The RapidlO protocol 

emphasises reliability with minimal latency, 

limited software dependence, protocol 

extensibility and simplified switching 

providing effective data rates from 667Mbps 

to 30Gbps. Other differences from Ethernet 

include hardware-based protocol processing 

as well as support for read/write operations, 

messaging, data streaming, hardware QoS, 

data plane extensions and protocol 

encapsulation. 

Both of these standards can serve in 

chassis and board-level applications. 

Depending upon the application, however, 

the difference between them is the 

difference between good and not good 
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Figure 1: Consolidating protocols yields significant system-wide savings by eliminating processing and increasing efficiency, leading to 
improved system performance, throughput, reliability and cost-effectiveness 

enough . Determining which is which 

requires a deeper understanding of each 

technology, including the standards, 

interoperability issues, throughput, latency, 

power consumption, economies of scale, 

ecosystem support and, of course, cost. 

STANDARDS 
A key consideration in determining the 

viability of a technology for use in chassis 

and board-level applications is its status as 

an industry standard . Standards bring the 

engineering community together and focus 

efforts on directing innovation in a 

common direction. While proprietary 

standards may offer many promises, 

including superior performance, they tie 

manufacturers to a single source for parts 

and support. If the company that owns the 

proprietary standard decides to abandon it 

or focus innovation in a new direction, this 

can leave manufacturers facing a 

technological dead end. 

As standards gain momentum, as both 

Ethernet and the RapidlO specification 

have, competition increases to lower system 

costs while encouraging the widest range 

of possible support for the standard . Even 

industry standards, however, can run into 

problems when they are not administered 

by the same standards body. 

Ethernet, for example, is supported by a 

wide range of Layer 3 and higher protocols 

that implement optional and advanced 

functionality. While this flexibility expands 

Ethernet scope in the network, a direct 

result of having so many standard 

organisations and interests involved in the 

various derivative protocol definitions is that 

no single unified specification is available 

that can be uniformly implemented. This in 

turn results in significantly increased stack 

complexity for Ethernet to accommodate all 

of its variations and possibilities, leading to 

higher cost for processing resources, as well 

as higher packet latency. 

For example, there have been occasional 

violations in compartmentalising the various 

protocol layers, including the fact that the 

TC P checksum includes elements of the 

previously-built IP header and how the 

IPSec security protocol inserts header skims 

between existing layers but only encrypts 

some of the header fields . Inconsistencies 

like these make it extremely difficult to 

process Ethernet in a pipelined fashion. In 

fact, they force interim pipeline stages to 

parse fields up and down the layer 

hierarchy, substantially increasing the 

complexity of implementing off-load 

hardware such as TCP/IP off-load engines 

(TOE), which are absolutely necessary for 

efficiency in lOG Ethernet applications. 

Even if these issues are resolved, another 

challenge for Ethernet is how, and when, 

protocol off-load engines will be 

standardised . Within the embedded 

industry, there is no standard driver-level 

interface for hardware off-load. This means 

that every off-load implementation is 

essentially a proprietary implementation, 

each with a proprietary Ethernet stack that 

locks OEMs into using that stack in future 

designs, eliminating one of the key benefits 

of using an industry standard, that of 

choice in vendor and implementation 

selection . In effect, the wider Ethernet's 

derivatives spread, the more 

standardisation issues arise . 

The RapidlO specification, on the other 

hand, has more consistent protocol 

layering and is completely governed by a 

single standards organisation, the RapidlO 

Trade Association . Rather than providing 
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Figure 2: a) Ethernet was originally designed to serve in large networks with a great 
many endpoints, each of which was expected to have a processor available for 
protocol stack processing. b) The RapidlO protocol, in contrast, was designed 
specifically for embedded in-the-box and chassis control plane applications. 

near unlimited flexibility with 

corresponding added complexity, the 

RapidlO specification outlines a more 

appropriate set of baseline functionality for 

chassis and board-level applications than 

Ethernet. The result is lower 

implementation cost with reduced overall 

complexity. And since most of the RapidlO 

protocol is implemented in hardware, its 

software drivers are far simpler than the 

typical Ethernet TCP/IP stack. Additionally, 

RapidlO stacks can depend upon the 

existence and consistency of standardised 

implementations. 

THROUGHPUT AND LATENCY 
For LAN and WAN applications, Ethernet's 

high overhead can be compensated for by 

large packets. Limited flow control makes 

switches less complex throughout the 

network, and the ability to drop packets is 

a key element for efficient congestion 

management. 

These same characteristics which are 

advantageous in the LAN, however, can be 

devastating in control plane applications at 

the chassis and board level. Control plane 

transactions tend to be limited in size, so 

high overhead (the TCP/IP header alone 

adds 40 bytes) directly results in reduced 

efficiency. 

The RapidlO specification has optimised 

header size to maximise efficiency for the 

size of packets typically used in control 

plane applications. Additionally, the 
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RapidlO protocol provides robust flow 

control and guaranteed delivery, both 

essential for maintaining the priority and 

reliability of control plane transactions, 

providing higher fabric usage in complex 

topologies well in excess of 50%. 

Furthermore, link-level error correction 

minimises latency jitter incurred as the 

result of soft errors. End-to-end latency is 

substantially lower as well, potentially 

much less than 500ns, depending on the 

particular implementation, since software 

stacks at endpoints can be minimised or 

even eliminated . 

Ethernet can be implemented in a way 

that supports control plane applications 

that cannot tolerate packet loss, but the 

fabric must be significantly over

provisioned to achieve this. Such over

provisioning is typically within the range of 

25 to 35% usage, depending Oil the 

expected sustained and peak traffic 

demands of a given system . While over

provisioning reduces end-to-end latency 

and latency jitter, it decimates throughput: 

at 25% usage, the sustainable effective 

throughput of Layer 2 traffic for Gigabit 

Ethernet is - 250rvlbps and only 2.5Gbps 

for 1 OGigabit Ethernet, depending upon 

average packet size (see Figure 3). Even 

with over-provisioning, however, end-to

end latency can still be in the milliseconds, 

since traffic must traverse software stacks 

at both the source and destination 

endpoints. 

POWER CONSIDERATIONS 
From a PHY perspective, both Ethernet and 

RapidlO interconnects can take advantage of 

the power efficiencies of a single-lane XAUI

like PHY interface which dissipates anywhere 

from 70-200mW at 3.125Gbaud. For 

Ethernet applications using 1000Base-T PHYs 

power dissipation rises to between 640-

950mW. 

In applications where power consumption 

must be managed carefully, Ethernet protocol 

processing can consume more power than is 

desirable, compared to a RapidlO-based 

endpoint. This is in large part due to the fact 

that most Ethernet implementations run a 

software stack on a high-frequency host 

processor. Applying the rule of thumb that a 

Hz of CPU clock rate is required per bit of 

terminated TCP/IP performance, the power to 

terminate a line-rate Gigabit Ethernet link 

includes a GHz-class processor (adding on the 

order of watts of power), in addition to that 

consumed by the Gigabit PHY. 

ECONOMICS 
In general, the economies of scale for any 

silicon-based device depends upon die size, 

volumes shipped and the competitive level of 

the technology's ecosystem. At first glance, it 

might appear that Ethernet's economies of 

scale dominate those of RapidlO devices on 

every count. In fact, the opposite is true. 

For example, RapidlO protocol processing is 

implemented in hardware. However, one 

RapidlO endpoint - including messaging 

support - shipping today is only 25% larger 

than a Gigabit Ethernet controller on the 

same processor. Note that this example is 

slighted in favour of the Ethernet controller 

since it did not implement a full TCP/IP TOE. 

With a complete TOE, the Ethernet controller 

would be at least comparable to or larger in 

size than the RapidlO controller. When 

considering PHY cost/size, both Ethernet and 

RapidlO systems can utilise a XAUI-like PHY, 

suggesting comparable silicon complexity and 

areas between the two standards. 

From a volume perspective, it would be 

erroneous to take into account the entire 

Ethernet market when comparing volumes to 

RapidlO applications. Ethernet covers a wide 

range of applications and industries which 

are similar to high-speed, embedded chassis 

and board-level applications but require 

significantly different hardware and software 
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Figure 3: Ethernet can support control plane applications that cannot tolerate packet 
loss but only through significant over-provisioning. Even with over-provisioning, Ethernet 
end-to-end latency can stil' be In the milliseconds since traffic must traverse complex 
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Figure 4: Ethernet achieves its best effiCiency With a maximum payload, although 
increases latency jitter Significantly By balancing small payload inefficiency against large 
payload jitter, the RapidlO specification achieves better overall efficiency at the payload 
sIzes most commonly used In high-speed, embedded applications 

implementations. Consider that while an 

Ethernet endpoint targeted for LAI\Js does hit 

an aggressive price point, Ethernet controllers 

for the LAN endpoint market offer only basic 

functionality and are effectively commodities. 

Endpoints for backplane applications, on 

the other hand, require more specialised 

functionality such as VLAN OoS support, 

which significantly reduces the number of 

applicable applications and eliminates any 

high volume advantages. Additionally, 

Ethernet's best price economies today are for 

four to eight port switches, not the highly 

aggregated configurations required for 

efficient backplane configurations. 

Finally, one must carefully consider the 

existing silicon and support ecosystem to 

understand its true impact on price. For an 

application such as a 12 to 24 port ATCA-like 

backplane, an Ethernet controller must 

support both VLAN OoS and Serdes PHYs. 

Such devices, however, are offered only by a 

INTERCONNECTS 

relatively limited number of vendors in the 

Ethernet ecosystem. A comparable RapidlO 

device is offered by more vendors, given its 

standardised nature, making for a much 

more competitive marketplace. 

EFFECTIVE THROUGHPUT 
Given that the cost between Ethernet and 

RapidlO controllers is potentially comparable, 

developers need to turn to other 

considerations, such as throughput, to 

determine which technology is best-suited for 

an application . When all of the factors listed 

above are taken into account, RapidlO 

technology offers 2.5 times more bandwidth 

per link than Gigabit Ethernet. 

The difference is even more pronounced 

when fabric bandwidth requirements exceed 

1 Gbps. In these cases, the only option for 

Ethernet is 1 OGbps which, if an application 

doesn't need this much throughput, 

introduces undesirable over-provisioning cost 

without any corresponding performance or 

reliability benefits. 

In addition, today RapidlO devices offer 

higher effective bandwidth for payloads less 

than 1024 bytes at a lower cost (see Figure 

4) . Note that this comparison overlooks the 

added cost and complexity associated with 

managing Ethernet stack processing at 

10Gbps. 

Ethernet is clearly the technology of choice 

for many LAN and WAN applications. While 

the ability to consolidate interconnect levels 

by bringing Ethernet down to the chassis and 

board level, the complexities arising from its 

derivatives, associated inefficiencies, lower 

throughput and smaller ecosystem make 

Ethernet less appealing for use as a 

backplane or control plane technology. 

The RapidlO protocol, designed from its 

inception to serve in chassis and board-level 

applications, offers the efficiency of a 

hardware-based protocol processing 

architecture, superior throughput without 

extreme over-provisioning, lower overhead, 

more reliable flow control, more efficient 

power usage and a well-established 

ecosystem. As a result, RapidlO-based 

implementations can consolidate more levels 

of the system-level interconnect more 

efficiently and more reliability than Ethernet, 

making RapidlO the technology of choice for 

next-generation high-speed, embedded 

applications . • 
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, MANAGER AT THE SYSTEMS APPLICATION GROUP IN THE 
AUTOMOTIVE BUSINESS UNIT FROM RENESAS EXAMINES THE TRENDS AND 
PERSPECTIVES OF MICROCONTROLLERS AND MEMORIES ADOPTED BY 
AUTOMOTIVE ELECTRONICS DEVELOPERS 

STEERING TRENDS 

T
he automotive electronics industry is 

celebrating its 25th birthday this 

year, marking two and a half 

decades of constant evolutioll. 

This rapidly developing sector is rich with 

technology targeting automotive electronic 

control and its associated units, including 

sensors, microcontrollers, microprocessors, 

mixed signal ASICs and digital signal 

processors. 

The semiconductor industry has been 

continuously improving its processes in 

response to the automotive sector's specific 

requirements - especially zero defect quality 

and high reliability - in order to meet and 

even exceed AEC Q 100 specifications. 

In the field of microcontrollers, for instance, 

this dedicated R&D effort has 

enabled the very large scale 

integration of 32-bit CPU cores 

with more than 2Mbyte of 

80MHz single cycle random 

access embedded flash and 

application-specific peripherals 

such as multi-channel CAN, LIN, 

MOST and Flexray interfaces. 

Applications such as navigation 

systems are now enabled by 

multichip solutions; where high

end superscalar processor cores 

like the SH4 are integrated 

alongside DDR RAM in one 

package, and mixed signal ASICs integrating 

power and logic in one chip are addressing 

Timers ( 16 bits) 
Timer A: 5 channels 
TImer B: 6 channels 

10-bit .AlD Converter: Clock Generating Circuit 
XIN-XOUT 
XCIN-XCOUT 

Three-Phase Motor 
Control Circuit 

Int~ligent I/O 
lirre ~asurerrent Fundicfl: 
16 channels 
'Navetmn Gener.ii 
Ftr1c1ioo: 16 chann~s 

Watchdog TImer (15 bits) 

Clock Synchronous Selial 110, 
UART: 7 channels(3) 

I CAN Modul€: 3 ch""ne~ 
eRC Calculation Circuit 
(CCITD: 

x,t+X'4X5+1 

1 circuit 
34 input channels(21 

On-dlip Oscillator 
PlL Fn:Q.SlCY Synttesizer 

8-bit DI A Converter: 
2 circuits 

I DMACII 

XV Converter: 
16 ats X 16 bits I DMAC: 4 channels 

M32C/90 series CPU Core Memory 

o ROH I ROl I FLG a o R1H I R1 l INTB 

U R2 ISP 

0 R3 u SP 

0 AO PC 

0 A1 SVf 

0 FB SVP 

0 5B veT Multiplier I 

Block diagram of M32C microcontroller 

22 I November 07 - Electronics World 

the need for low end LIN slave devices. 

Today, this combination of CPU 

performance, application specific peripherals, 

network interfaces and the integration of 

large embedded memory on chip is enabling 

economic single-chip solutions for complex 

applications, solutions which would not have 

been thought realistic until recently. 

This article discusses some of the aspects 

driving the innovation in this field of 

embedded electronics. 

PROCESSOR PERFORMANCE 
AND MEMORY INTEGRATION 
In Europe particularly, the evolution of 

microcontrollers has been driven by the 

automotive electronics sector. Their use in 

engine control units, ABS and navigation 

systems is now widespread, while new 

application areas including drive-by-wire or 

driver assistance systems is promoting further 

development. Even body and comfort 

applications, which in the past have utilised 

8-bit micros, are changing in terms of 

integration and performance requirements. 

The humble fuse box, by way of example, 

now employs integrated electronics to 

provide protection against short circuit failure 

in central locking, immobilisation and alarm 



systems, as well as keyless entry/go, interior 
and exterior light control, wiper interval and 
numerous additional features. This 
application is now referred to as a 'smart 
junction box' or central body computer and is 
based on an embedded micro with 64-
256kbyte flash, 4-1 Okbyte RAM and around 
20MIPS processor performance. 

The introduction of network architectures 
within automotive, using multiple CAN and 
LIN interfaces and promoting the 
standardisation of software layers is driving 
another change in body computer modules, 
towards a cluster/client server topology. 

The demands of a body computer/cluster 
application will drive processing power 
requirements up, too, in to the region of 
1 OOMIPS with 1 Mbyte flash and 64kbyte 
RAM. The need for mUltiple I/O channels 
operating across a range of frequencies will 
also require a flexible timer engine, as well as 
an AID converter with a large number of 
analogue inputs. Typically 2-4 CAN and up to 
eight independent LIN network interfaces, 
with large message buffers and automatic 
transmission or gateway routing functions, 
are expected to be mandatory in future, as 
will a 1 OMbaud Flexray connection. 

By applying the latest process and CPU 
core technologies, this high level of 
integration can be realised today as 
monolithic single chip microcontroller 
designs, even within a high temperature 
environment of up to 125°C and single digit 
FIT rates for automotive reliability. 

However, engine control units are under 
pressure for even more dramatic increases in 
performance and integration. Every 10 years, 
processing needs have risen here by a factor 
of 20 and they continue to increase. In 2008, 
a minimum of 400MIPS of CPU performance 
is anticipated, reaching 800MIPS by 2012 
and which will by no means represent the 
upper limit. Application developments 
including navigation systems and driver 
assistance systems are demanding more than 
1 OOOMIPS calculation power; demands that 
can't be met with conventional single chip 
microcontroller concepts. 

While some commercially available 
microprocessors achieve this performance, 
they are predominantly developed for the 
digital consumer or PC market, sectors 
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Figure 1: SH7780 system in package (SiP) provides integration of processor and 
memory 

without the same reliability demands as 
automotive. Additionally, in most cases their 
high power dissipation requires cooling. None 
of these attributes are acceptable in the 
automotive sector, so alternative solutions are 
needed. 

MEMORY REQUIREMENTS 
Be it an airbag, a car's body computer or 
motor management electronics, hardly any 
control unit can do without non-volatile data 
storage. All these applications require 
permanent data storage for 
parameterisation, diagnostics or families of 
characteristics. 

Users often try to emulate external 
EEPROM using the microcontroller's internal 
flash memory for commercial or technical 

reasons. This frequently fails due to the 
limited number of write/erase cycles, the 
restricted operating temperature range 
during the flashing procedure and due to 
inappropriate memory segmentation . 

Most applications divide a microcontroller's 
flash memory into different data areas . The 
largest area is reserved for program code 
since its content must allow re-flashing . This 
re-flashing procedure is generally performed 
at the end of the control unit manufacturer's 
production line, on the car manufacturer's 
assembly line or in the garage for 
troubleshooting or simple software 
upgrading. Correspondingly, the estimated 
number of required flash cycles will be rather 
low with a value of less than 100. 

Similar requirements apply to the flash 
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Figure 3: Construction of MONOS flash memory 

boot loader program which is assigned to a 
dedicated, protected area, so that it cannot 
be overwritten during program code 
reloading. Protection of this memory area is 
vital because inadvertent or erroneous 
overwriting of the flash loader program 
would render another re-flashing operation 
impossible and thus make the control unit 
unusable. 

Finally, another area is needed for data 
that are dynamically generated by the 
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application, and which need to be stored in 
real time at regular time intervals or on 
certain events. This data could be a previously 
read switch position, hopping codes of the 
immobiliser system, error codes for diagnostic 
purposes or adaptive families of 
characteristics. High write/erase cycle counts 
are characteristic for this area. Data that are 
saved on ignition on/off can generally do 
with 250,000 storage cycles, whereas 
dynamically generated data often require up 

to 1 million write/erase cycles. 
All flash memory areas must be capable of 

storing its content without any loss of data 
over a period of approximately 20 years. 
Reliable charge carrier retention for long 
periods of time is one of the main physical 
requirements for flash memory cells. High 
storage and operating temperatures and by 
stress due to high numbers of write/erase 
cycles are the main factors that impair data 
retention. 

NEW MEMORY TECHNOLOGIES; 
In the automotive field, flash continues to be 
the predominant memory technology used 
in various applications, even though the 
access speed for conventional stacked-gate 
flash technology qualified for automotive is 
limited to around 80MHz, for single cycle 
access with ambient temperatures up to 
125°C. 

A flash technology which offers faster 
access is MONOS (Metal-Oxide-Nitrite-Oxide
Silicon). The advantage of this flash 
technology is in the addition of an isolating 
layer between the floating-gate and the 
drain-source area of the memory transistor. If 
a defect develops in the tunnel-oxide material 
during the operating life of the chip, only the 
charge centred locally near the defect will be 
lost. This robustness makes it possible to 
develop smaller cell architectures with smaller 
gate capacities, reSUlting in higher access 
speeds. These technical advantages and the 
reduced flash module size make MONOS an 
attractive memory technology, especially for 
large densities over 512kbyte. 

Next generation of non-volatile memory 
technologies, such as MRAM (magneto
resistive RAM) and PCM (phase change 
memory) are already under development and 
will offer many advantages, such as nearly 
unlimited erase/write cycles and faster write 
times. This will make MRAM and PCM viable 
as not only EEPROM replacements, but even 
RAM in the long term. The magneto-resistive 
principal of MRAM is also resistant against 
transient or 'soft' errors, which are now 
beginning to impact the reliability of memory 
in smaller process structures. These 
technologies are planned to debut around 
2010, while existing flash technologies will 
surely stay for many years. 



MULTICORE CHIPS AND 
MULTI·CHIP PACKAGING 
If one CPU doesn't offer enough power, 

why not run two or more in parallel on the 

same chip? In fact, the merits of this 

concept go beyond performance; it also 

offers redundancy, which increases safety 

integrity. Accordingly, multicore chips are 

becoming popular, especially for safety 

relevant applications like ABS. Since both 

CPUs are sharing the flash and RAM 

memory resources, ideally a double cache 

strategy for instruction and data cache 

should be applied in order to avoid too 

many wait cycles . In certain cases the 

combination of a CPU and a DSP core is 

favoured, as it meets the data processing 

requirements of the application. An example 

would be adaptive cruise control (ACC), 

where the radar sensor unit - or image 

processing in the case of a CMOS sensor

based unit - must perform excessive filter 

calculations. 

Besides a monolithic implementation with 

dual cores, there is another approach to 

achieving higher performance; the 

integration of several chips on the same 

substrate, or multi chip packaging (MCP). 

The effort for simulating and verifying a 

MCP chip can compare well against a 

monolithic approach, since the individual 

chips can be tested more easily, becoming 

more a matter of thermal simulation and 

impedance matching of the address/data 

bus interconnection between the chips. 

INNOVATION THROUGH 
STANDARDISED NETWORKS 
Another force behind the evolution of 

automotive electronics is the need for a 

network, enabling efficient communication 

between the increasing numbers of 

electronic control units. CAN, LIN and MOST 

are dedicated automotive interface 

standards and have seen worldwide 

acceptance from all car makers. The latest 

addition is Flexray, a real-time deterministic 

high speed 10Mbaud network standard for 

safety relevant applications . 

The key to establishing worldwide 

acceptance was the creation of 

standardisation committees, with 

contributions from all relevant parties within 

Feature 

Cell MRAM PCM(OUM) 

Structure 

Principle 

Key Feature 

Spin polarization 

Soft-error free 
Unlimited PIE cycle 

Crystalline phase 

Low voltage 
operability 

Figure 4: Next generation non-volatile memory technology. Magneto resistive RAM 
(MRAM) and phase change memory (PCM) 

the car industry, including the car 

manufacturer, Tier 1 suppliers providing the 

electronic systems and Tier 2 suppliers, 

which include semiconductor vendors as 

well as the tool and middleware software 

providers, all of whom have joined the 

committees. 

This means that as well as the physical 

and logical hardware protocol layers, the 

software layers have also been standardised, 

through common operating systems like 

OSEK and, recently, through the AUTOSAR 

consortium, which is working towards a 

common platform for low level drivers, as 

well as the upper layer software. The 

tremendous increase in software and the 

emerging complexity of the applications and 

gateway functionality continues to push the 

demand for more powerful 16 and 32-bit 

controllers. 

While CAN, LIN, MOST and Flexray 

network systems are mainly intended for 

communications between different 

electronic control units in one car (excluding 

flash and diagnostic interfaces), it is 

predicted that in the near future new 

network systems will arise for inter-car and 

central traffic station/service communication . 

Data integrity and security will be one of the 

main issues for this type of network and will 

open a new application area. 

INTERESTING TIMES AHEAD 
Even though the automotive sector 

represents just 10% of the total worldwide 

semiconductor market. it remains an 

interesting segment for the industry. Its 

dynamic evolution benefits from and 

contributes to the leading edge in 

semiconductor technology, especially for 

microcontroller performance, integration 

and automotive specific solutions, while the 

sector's characteristic long-term production 

schedules ensure several years' continuous 

business . • 

Navigation 
Solution 
Navigation is an example application that 
can be realised using an MCP solution, in 
the form of the Renesas's SH7780 
processor integrated with 2 x 512Mbyte 
DDR SDRAM in a single package. The 
integration of processor and memory 
allows 320MHz memory accesses, avoiding 
the performance loss of discrete devices, 
with a moderately fast 50MHz bus interface 
to the liD. The solution achieves 720MIPS 
CPU performance, while the next version 
will break the 1000MIPS barrier by 
increasing the clock frequency to 600MHz. 
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IN-VEHICLE 
NETWORKING 
DESIGNING WITH 
SYSTEM BASED CHIP 
TECHNOLOGIES 

T
he evolution of the processes 

that allow semiconductor 

manufacturers to integrate 

digital, analogue and high power 

functionality on a single chip have led to 

the emergence of increasingly integrated 

IC technologies for automotive in-vehicle 

networking (IVN) applications. For the 

designer looking to make use of these 

technologies it is essential to understand 

how such system-based chips (SBC) 

operate and to take into account critical 

issues such as power consumption, 

electromagnetic compatibility (EMC) and 

protection functionality. 

IVN REQUIREMENTS 
The electronic and electrical content, 

including software, of vehicles has grown 

rapidly in recent years and, according to 

industry analyst Databeans Inc, now 

represents somewhere in the region of 

20% of total vehicle cost. It is not 

uncommon for a modern vehicle to 

contain 70 or more control modules and 

more than 400 components, while the 

predicted 9% growth rate of the global 

automotive semiconductor market far 

outstrips the 2-3% annual increase in 

worldwide automotive production. 

This growth in automotive electronics is 

fuelled by factors ranging from legislation 

in areas such as safety and emission 

standards to consumer requirements for 

cockpit 'infotainment' and comfort 

systems. To manage the increased 

electronic content automotive 

manufacturers are looking to decentralise 

systems around the vehicle through the 

deployment of multiple electronic control 
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units (ECUs). This decentralised approach 

means that the role of the IVN is 

becoming more important in vehicles at 

all levels of the cost spectrum. 

Furthermore, to support the decentralised 

model, a range of automotive bus 

systems have emerged, each matched to 

the particular type of data 

communications required. 

Networks on a modern vehicle can be 
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Figure 1: Block diagram of LIN transceiver IVN 
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Figure 2: Typical applicatIon for LIN transceiver SSC 

divided into clear application areas, each 

with different needs . Engine and 

transmission (power train) applications 

are high redundancy, low latency, closed 

loop control systems requiring a 

continuous high-volume flow of data, 

while active and passive safety systems 

require low latency coupled to very high 

redundancy and safety. 

Chassis (suspension, steering and 

braking) applications are also low latency 

closed loop control systems that 

exchange data with other systems in the 

vehicle. Again safety is key so good 

network reliability and continuity is 

essential. 

Body (comfort function) applications 

represent the greatest number of 

functions on the vehicle, but are the least 

demanding in terms of network 

performance. They transport short bursts 

of slower data, usually triggered by driver 

and passenger inputs to comfort function 

controls. The main demand on body 

control networks is that they have 

flexibility (to accommodate vehicle 

upgrades for example), have a high 

degree of compatibility and are low cost. 

Finally 'infotainment' systems (wireless, 

navigation, entertainment, diagnostics) 

require data exchange with the outside 

world and, therefore, must be compatible 

with non-automotive standards. Whilst 

latency is not especially important, these 

networks have to be able to exchange 

large amounts of multimedia data, both 
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inside and outside the vehicle and 

information integrity and confidentiality 

can both be important. 

NETWORK PROTOCOLS 
The primary 'open' network protocols 

that exist to meet the needs of the five 

application groups are: Local Interconnect 

Network (LIN), Controller Area Network 

(CAN), Media Orientated Systems 

Transport (MOST) and FlexRay. 

Commonly used and with the lowest 

cost per node is single-wire (LIN). With a 

maximum data rate of 20kbps (over 40 

metres cable) plus good flexibility and 

extendibility, LIN is well suited to body 

electronics functions. 

Developed by Bosch in the early 1980s 

and first used in 1992, dual-wire CAN is 

currently the most dominant bus system 

in the automotive market. Although it 

has the potential to achieve a data rate 

of 1 Mbps (over 40 metres of cable) most 

current CAN-based powertrain and 

chassis systems operate at 500kbps. 

MOST uses fibre optics in a point-to

point network with ring, star or daisy 

chain topology. Specifically developed to 

serve rapidly evolving vehicle telematics, 

audio and multimedia applications, MOST 
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component such as a microcontroller. 

Figure 2 shows a schematic of how 

this type of transceiver would be typically 

deployed in association with the relevant 

microcontrollers in a master node and a 

slave node configuration on the LIN bus. 

IMPORTANT 
CONSIDERATIONS 

ENB1 Text TxO RxO Rint ENB2 GND 

While it is true to say that using an SBC 

simplifies much of the design work for 

the automotive engineer, there are still 

some important issues to consider. Two of 

the most important are EMC and power 

consumption. 

Emission of and susceptibility to 

electromagnetic interference is a critical 

issue in most electronic designs but it 

takes on even more importance in the 

electrically noisy automotive arena . As a 

result, some SBC manufacturers have 

taken to offering built-in functionality 

that can help to minimise EMI. In the 

case of the device illustrated in Figure 1, 

for example, the integrated slope control 

function control can be used to control 

the slew rate of the LIN output for 

minimum EME . Despite this, external 

protection may still required for optimum 

Figure 4: Block diagram of a CAN repeater 

runs at 24M bps on 64 nodes. 

As steer-by-wire, brake-by-wire and 

active safety systems move closer to 

being adopted for mainstream vehicles, 

FlexRay is positioned as an ideal network 

for these types of safety critical 

powertrain and chassis applications . 

Using dual-wire optical fibre it is able to 

handle a gross data rate of 500kbps to 

1 OMbps - significantly higher than CAN, 

but also much more expensive. 

SYSTEM BASIS CHIPS (SBC) 
A system basis chip or SBC can be 

described as a single IC that integrates a 

variety of the functions that would 

typically have been implemented using 

discrete circuitry when building an IVN

based ECU. The emergence of these ICs 

has been made possible by the advent of 

mixed-signal semiconductor processes 

that allow high-voltage analogue circuitry 

to co-exist with digital functionality in the 

same compact device. 

The most obvious example of an SBC is 

the single-chip transceiver. These devices 

are now available for all of the 

automotive bus standards outlined above, 

and combine the physical layer compliant 

bus connectivity circuitry with a number 

of other key functions such as voltage 

regulation and protection. 

Figure 1 shows a block diagram of a 

typical LIN transceiver Ie. Housed in a 

compact 14-pin SOIC package this IC is 

designed to interface between the LIN 

protocol controller and the physical LIN 

bus and integrates a LIN v2 .0 physical 

transceiver, a voltage regulator, power on 

reset (POR) circuits, protection against 

thermal overload, short circuits, load 

dump (up to 45V) and ESD . The voltage 

regulator offers a 5V output and a 

current capability up to 50mA, allowing 

the device to power an external 
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Figure 6: Next generation sac functionality 

EMC design. In the case of the master 

node shown in Figure 2, for example, 

EMC immunity can be enhanced by 

adding a capacitor between the LIN 

output and ground . The optimum value 

of this capacitor will be determined by 

the length and the capacitance of the LIN 

bus itself, the number and capacitance of 

the slave devices, the pull-up resistance 

of all devices (master and slave) and the 

required time constant. 

Because all vehicles have a limited 

power budget, power consumption is an 

issue that becomes more challenging as 

electronic content increases. Choosing an 

SBC that offers options to automatically 

enter standby and sleep modes can go a 

long way to minimising power 

consumption. Furthermore, some SBC 
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manufacturers are now creating devices 

with operating modes that allow 

designers to address the issues of both 

EMC and power consumption. 

Figure 3 illustrates the operating states 

offered by the device outlined in Figure 1. 

In normal slope mode the transceiver can 

transmit and receive data via LIN bus with 

speeds up to 20kbaud. The transmit data 

stream of the LIN protocol is present on 

the TxD pin and converted by the 

transmitter into a LIN bus signal with 

controlled slew rate to minimise EMC 

emission. 

GOING WITH LIN 
The receiver consists of the comparator 

that has a threshold with hysteresis in 

respect to the supply voltage and an 

input filter to remove bus noise . The LIN 

output is pulled high via an internal pull

up resistor. For master applications the 

designer will need to put an external 

resistor with a serial diode between LIN 

and Vbb (see Figure 2) . The mode 

selection is done by EN=HIGH when the 

TxD pin is high . If the STB pin is high 

during the stand-by-to-normal slope 

mode transition, the INH pin is pulled 

high. Otherwise, it stays floating . 

In low slope mode the slew rate of the 

signal on the LIN bus is reduced (i .e. the 

rising and falling edges of the LIN bus 

signal are longer). This further reduces 

the EMC emission but, as a consequence, 

the maximum speed on the LIN bus is 

reduced to a maximum of 1 Okbaud . This 

mode, therefore, is suited for applications 



where the communication speed is not 

critical. The mode selection is done by 

making EN=HIGH when the TxD pin is 

low. 

In order not to transmit immediately a 

dominant state on the bus (because 

TxD=LOW), the LIN transmitter is enabled 

only after TxD returns to high. If the STB 

pin is high during the standby-to-Iow 

slope mode transition, INH pin is pulled 

high. Otherwise, it stays floating. 

The stand-by mode is the first mode 

entered after power-up, although it can 

also be entered from normal mode when 

the EN pin is low and the stand-by pin is 

high. From sleep mode it can be entered 

after either a local wake-up or a LIN 

wakeup signal. In stand-by mode the Vcc 

voltage regulator for supplying external 

components (e.g. a microcontroller) stays 

active, while the LIN receiver stays active 

in order to be able to detect a remote 

wake-up via the bus. The LIN transmitter, 

however, is disabled and the slave 

internal termination resistor between LIN 

and Vbb is disconnected in order to 

minimise current consumption. Only a 

pull-up current source between Vbb and 

LIN is active . 

The sleep mode is designed to provide 

extremely low current consumption. This 

mode is entered from normal mode when 

both the EN and STB pins are low. The 

internal termination resistor between LIN 

and Vbb is disconnected and the Vcc 

regulator is switched off to minimise 

current consumption . 

CAN REPEATER 
A recent addition to the SBC offering has 

been the dual transceiver that provides 

an interface between the protocol 

controller and up to two physical bus 

lines. An example of a dual high-speed 

CAN transceiver is shown in Figure 4. In 

addition to allowing engineers to 

implement dual CAN systems, this type of 

device can also be used as a CAN bus 

repeater or, as shown in Figure 5, a CAN 

bus extender. 

Let's consider some of the key 

functions provided by such a device. The 

Feature 

transceiver element includes transmitters 

for each bus line and a driver control 

circuit. Each transmitter is implemented 

as a push pull driver, which become 

active if transmission of a dominant bit is 

required. During transmission of a 

recessive bit all drivers are passive. As 

with the LIN transceiver described earlier, 

the driver control circuit ensures that the 

drivers are switched on and off with a 

controlled slope to limit ErviE. The driver 

control circuit will be controlled itself by 

the thermal protection circuit, the timer 

circuit, the EI\JBx inputs and the logic 

unit. 

The dominant time-out timer circuit 

prevents the output drivers from driving a 

permanent dominant state, which would 

block all network communication (a 

situation that can occur due to hardware 

or software failure). The enable signal 

ENBx allows the transmitter to be 

switched off by a third device such as the 

microcontroller. 

Two bus receiving sections sense the 

states of the bus lines . Each receiver 

section consists of an input filter and a 

fast and accurate comparator. The aim of 

the input filter is to improve the 

immunity against high-frequency 

disturbances and also to convert the 

voltage at the bus lines CANHx and 

CANLx, which can vary from -12V to 

+ 12V, to voltages in the range OV to 5V, 

which can be applied to the comparators. 

The output signal of the comparators is 

gated by the ENBx signal. In the disabled 

state (ENBX = high) the output signal of 

the comparator will be replaced by a 

permanently recessive state and does not 

depend on the bus voltage. In the 

enabled state the receiver signal sent to 

the logic unit is identical to the 

comparator output signal. 

The central logic unit provides data 

transfer from/to the digital interface 

to/from the two busses and from one bus 

to the other bus. Digital input stages 

convert the input voltage at TxO and 

TEXT into a logical value for the logic 

unit. All digital inputs, including ENBx, 

have an internal pull up resistor to ensure 

AUTOMOTIVE Ie 

a recessive state when the input is not 

connected or is accidentally interrupted. 

Output stages convert the logical value 

provided by the logic unit into voltages 

corresponding to the input signal 

specification of the CAN controller at RxO 

and RINT A dominant state on the bus 

line is represented by a low-level at the 

digital interface, a recessive state is 

represented by a high-level. Input and 

output signals of the logic unit are 

related in such a way that a dominant 

state on any bus or TxO causes a 

dominant state on both buses, RINT and 

RxO . An internal logic connection ensures 

that the output signal at RxO corresponds 

to the inputs TxO and TEXT, independent 

of the state of the two enable inputs. 

The pins TEXT and RII\JT are used for 

connecting the internal logic of several 

ICs for applications requiring more than 

two bus outputs. 

The IC provides a number of protection 

functions including a thermal protection 

circuit that prevents transceiver damage if 

the junction temperature exceeds the 

thermal shutdown level. A fault such as a 

short circuit is limited to that bus line 

where it occurs, ensuring that data 

interchange from the protocol IC to the 

other bus system is unaffected, while 

reverse polarity protection eliminates the 

possibility of damage if the ECU 

connections for ground and supply 

voltage are accidentally reversed. 

NEXT GENERATION sac 
A new generation of SBCs is now 

emerging that integrate even more of the 

ECU functionality onto a single chip, as 

illustrated in Figure 6. 

Among the key features of many of 

these new SBCs is the integration of 

transceiver functionality for different bus 

types, programmable window watchdogs 

and the option of multiple voltage 

regulators. 

Many of the latest devices also offer 

fail-safe, diagnostic and fault tolerant 

capabilities that are increasingly 

demanded by automotive manufacturers 

for operationally critical applications . • 
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AND FROM 
THE DEPARTMENT OF ELECTRICAL AND ELECTRONIC ENGINEERING AT THE 
EASTERN MEDITERRANEAN UNIVERSITY, DISCLOSE THE DETAILS OF A 
SENSORLESS RED LIGHT VIOLATION DETECTION SYSTEM USING IMAGE 
PROCESSING TECHNIQUES, WHERE ADVERSE EFFECTS OF MAGNETIC LOOp, 
FIBRE-OPTIC OR MICROWAVE DETECTORS ARE AVOIDED 

A SENSORLESS RED 
LIGHT VIOLATION 
DETECTION SYSTEM USING 
IMAGE PROCESSING 

R
d light violation is one of the major 

causes of fatal accidents in urban 

reas. Various sensors are used in 

practice to detect the vehicles which violate 

the red light rule. Microwave and optical 

sensors may cause false triggering of the 

camera due to non-vehicle objects which 

may pass on the pedestrian crossing. 

Magnetic loop and fibre-optic sensors are 

more reliable in detecting vehicles, however, 

they are also avoided because of destruction 

caused on the asphalt and interruption of 

traffic during their installation. 

In order to eliminate the adverse effects of 

vehicle sensors, image processing techniques 

are used in this new system, to detect 

vehicles and also take the pictures of vehicles 

violating the red light rule using only a single 

camera. Vehicle detection using image 

processing is based on comparison of the 

current picture frame to the previous one, 

known as frame differencing. There are 

mainly two basic frame differencing methods 

referred to literature, such as D. Koller, J. 

Weber and J.Malik's "Towards rea/time visual 
based tracking in cluttered traffic scenes" 
from the CS Division at the University of 

California:. 

• Background removal method 

• Inter-frame difference method 
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In the background removal method a 

sequence of empty road scene is used to 

form a reference frame. Consequently, each 

following frame is subtracted from the 

reference frame to determine the difference 

frame, which is then converted into a binary 

form by using the thresholding method . 

The background removal method is 

susceptible to changes in daylight and 

climate, which may cause false detection 

with reference to a fixed reference frame. In 

this project, inter-frame difference method is 

used in the detection of vehicles where each 

frame is subtracted from the previous frame 

to determine the changed regions (i.e. 

moving objects). This technique helps us to 

avoid false detection due to changes in 

daylight and climate conditions by updating 

the reference frame at each refresh cycle. 

The camera is adjusted such that it takes 

the picture of the vehicle together with the 

signal head where turning on of the red light 

is detected by observing the changes in pixels 

at the red light location. 

VIOLATION DETECTION WITH 
IMAGE PROCESSING 
The key point in the operation of the new 

system as illustrated in Figure 1 is to detect 

the presence of a vehicle that crosses the 

violation line while the red light is on, by 

applying image processing techniques on the 

picture frames which are received 

continuously from a camera observing the 

violation region. Once the vehicle is detected 

it can be tracked through the video frames 

for taking the picture of its license plate. 

There are two major problems associated 

with vehicle detection using image processing 

which may result in false triggering of the 

camera. One of these problems arises when a 

non-vehicle object such as a bird or a 

pedestrian who may cross the border line 

while the vehicle is waiting at the red light. 

The other problem arises due to changes in 

daylight and climate conditions. In order to 

avoid false triggering due to changes in 

daylight, the interframe difference technique 

is used, where each frame is subtracted from 

the previous one to determine the changed 

regions. Moreover, the number of changing 

pixels along the violation line is compared 

with a critical value to differentiate between 

the vehicles and other objects. 

The system setup is illustrated in Figure 1, 

where a video camera is mounted on top of 

a pole located at one side of the road, where 

the violation line is designated at a location 

just after the signal head post. 

Frame differencing in temporal domain 
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Violation Line 

Figure 1: Red light violation detection system setup 

and thresholding techniques are used to 

detect the existence of a vehicle. A difference 

frame is obtained by subtracting the previous 

frame from the current frame and a binary 

image of the difference frame is obtained by 

using thresholding method, as in G. 

Leedham, C. Van, K. Takru, J. H. N. Tan and 

L Mian's "Comparison of Some Thresholding 

Algorithms for Text/Background 

Segmentation in Difficult Document Images", 

in the IEEE Proceedings of the Seventh 

International Conference on Document 

Analysis and Recognition (2003). 

The number of changing pixels along the 

violation line on the binary image is 

calculated at each refresh cycle and 

compared with a critical value, which allows 

the program to differentiate between the 

vehicles and the other objects. When the 

number of pixel sum along the violation line 

exceeds the critical value, while the red light 

is on, it is assumed that a vehicle is violating 

the red light rule . A triggering pulse is thus 

produced to trigger the camera and capture 

the picture of the vehicle on which its licence 

plate can be seen clearly. 

INTERFRAME DIFFERENCE 
TECHNIQUE 
The proposed system uses a number of 

image processing techniques including RGB 

to grayscale conversion, image subtraction 

and thresholding. After converting the image 

into grayscale, the previous frame is 

subtracted from the current frame as shown 

in Equation 1: 

where Ip and Ie are the previous and the 

current frames respectively. The subtraction 

gives the difference frame Id. Once the 

difference image is obtained, an adoptive 

threshold level is applied to differentiate the 

changing pixels from the static ones. This 

process generates a binary image I T for 

further processing. The threshold value, T, is 

obtained statistically as given in Equation 2, 

where,1l and T are the mean value and 

standard deviation of all of the difference 

pixels in a given frame, and I T(X,y) 

corresponds to the value of each pixel in 2D 

representation . 

T=Il+ 0 

1. (x,y) = . 
{

255, if ld (x, Y) >T 

0, if ld(x,y) S T 

Figure 2 illustrates the current and 

previous frames in (a) and (b) respectively, 

followed by the difference image in (c) and 

the binary image (d) obtained through the 

thresholding process. 

The flowchart in Figure 3 illustrates the 

details of the algorithm used in the detection 

process. After the generation of the binary 

image, the amount of white pixels indicates 

the level of change between the current and 

previous frames due to moving objects. 

If the total white pixel count (Pc) on the 

binary image is less than a threshold value, 

then the amount of change is not enough to 

indicate the presence of a moving vehicle. 

This threshold value (i.e. 40) is heuristically 

determined . When there is an insufficient 

change in the current frame, the threshold, 

T, is updated for the next frame. When a 

vehicle is detected entering the current frame 

while the red light location on the image is 

activated, the system assumes that a violation 

is initiated and waits until the vehicle crosses 

the violation line completely. This is 

determined by checking the variation of 

before total number of white pixels along the 
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Figure 3: Flowchart of the detection software 
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I CAPTURE THE IMAGE I 

DISPLAY AND 
RECORD IMAGE 

violation line as shown in Figure 4a. 

Pic and Pip show the number of white pixels (i.e. 
changed pixels) falling onto the violation line in 
the current and previous frames respectively. The 
vehicle is assumed to be moved out of the 
violation line when Pic falls below a critical value. 
This critical value is obtained heuristically to be 20 . 

IMAGE CAPTURING 
When the program detects a vehicle violating the 
red light zone while the red light is on, the image of 
the vehicle, together with that of the signal head, is 
captured and saved in a JPEG file with a unique 
name composed of the date and place of the 
incidence. This picture is then scanned by an 
Automatic Number Plate Recognition (ANPR) 
program to determine the licence plate number. In 
the final step, the date, licence plate number and 
the place of incidence are printed on the picture as 
shown in Figure 4b. 

The recorded pictures are transmitted to a Traffic 
Centre by using fibre-optic, GPRS or other wireless 
communication means. Pictures are certified after 
they are processed to secure the contents until it is 
printed so that it can be used as a legal document 
in court. 

STOP - RED LIGHT! 
In order to avoid the destructive nature of vehicle 
detectors, such as magnetic loop and fibre optics, 
and the false triggering nature of microwave and 
optical sensors, a novel sensorless red Light 
Violation Detection System is designed, 
constructed and implemented at an urban junction 
in Izmir. The existence of a vehicle passing the red 
light violation line is detected by continuously 
checking whether there is a change in pixels along 
the violation line. The on state of red traffic light is 
also detected by checking the changes in pixels at 
the location of the red light. 

False detection due to variations in 
environmental conditions or due to non-vehicle 
objects is avoided by using the interframe 
difference technique and comparing the number 
of changing pixels along the violation line using a 
threshold value to differentiate between the 
vehicles and the other objects. 

Performance of the proposed system is 
compared with reference to a magnetic-Ioop
detector based Red Light Detection System, where 
it is observed that the rate of false triggering was 
below 1 %, which proves the validity of the 
proposed system. 

As this system uses nothing more than a single 
camera, its cost is much lower than those which 
utilise specialised vehicle detectors . • 
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, PRODUCT MARKETING ENGINEER AT LINEAR TECHNOLOGY, 
INVESTIGATES HOW NEW AUTOMOTIVE-SPECIFIC POWER ICs CAN MEET THE 
TOUGH NEW DEMANDS REQUIRED BY AN ENVIRONMENT THAT IS 
ELECTRICALLY AND THERMALLY CAUSTIC 

AUTOMOTIVE POWER les 
FIND NEW APPLICATIONS AND 
CHALLENGES 

E
ach year cars continue to 

incorporate increasingly complex 

electronic systems to maximise 

comfort, safety and performance while 

minimising harmful emissions. 

US-based market research firm IC 

Insights predicts the automotive 

semiconductor market will grow to more 

than $18.1 bn in 2008, up from $14bn in 

2006. Strategy Analytics, another research 

firm, offers an equally positive view: 

"Today, electronic systems account for 

more than 22 % of a typical car's cost, but 

that figure will jump to more than 30% by 

2008 . /I Examples of these electronic 

systems are infotainment systems (i.e. 

telematics), safety systems, engine 

management, satellite radio and TV, LED 

lighting, hands-free cellular phones and 

other wireless connectivity. Five years ago, 

these systems were only found in "high

end" European luxury cars but now they 

are being integrated into mid-range 

automobiles from every manufacturer, 

accelerating automotive IC growth even 

faster. 

One of the driving electronics 

applications is engine control 

management. Each year, worldwide 

emissions standards get stricter while gas 

mileage requirements increase, yet 

customers demand even higher 

performance . Once mutually exclusive 

requirements, the adoption of "smart" 

engine control systems, a myriad of 
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sensors and several DSPs enable car 

manufactures to attain higher levels of 

engine efficiency with cleaner running 

engines. Electronics is making a similar 

revolution in safety, climate control, 

lighting, navigation and wireless 

connectivity, as well as chassis control 

systems. Collectively, these new systems 

improve safety, performance and comfort 

for the driver and create a cleaner 

environment for everyone else. 

As the electronic component count in 

these automotive systems increases, the 

available space requirements continue to 

shrink, greatly increasing the electronic 

density of each system. All of these 

systems require power conversion ICs, 

usually with 

high ambient temperatures, any practical 

heat sinking is too large to be 

accommodated . Thus, power conversion 

efficiency becomes critical due to space 

limitations and operating temperature

range requirements . 

At low output voltages and even with 

moderate current levels above a few 

hundred milliamps, it is no longer practical 

to simply use a linear regulator to 

generate these system voltages because 

they generate too much heat. As a result 

of these constraints, switching regulators 

are replacing linear regulators. The 

benefits of a switching regulator, including 

the increased efficiency and smaller 

footprint outweigh the additional design 

multiple voltage 

rails for each 

subsystem. Once, 

linear regulators 

provided the 

majority of power 

conversion, as 

efficiency and 

LT3480 With 36V Load Dump Transient and 4V 
Cold Crank Scenario 

small size were not 

of primary 

importance. But as 

the power density 

has increased by 

an order of 

magnitude and 

many applications 

require relatively 

36V -
VIN 

20VlDIV 
12V --

I.. 36V -I COLD CRANK I 
LOAD DUMP 

..- 4V 

Va = 3.3V 
20mV/DIV 

Figure 1: 36V load dump condition and cold crank conditions 
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LT3480 With 60V Load Dump Transient and 4V 
Cold Crank Scenario 

required to 

power these 

always-on 

processor 

voltages that 

could completely 

drain a battery in 

a matter of days. 

For example, 

after an extended 

two to th ree-

60V ---.. 

VIN 
20V/DIV 

VOUT = 3.3V ---.. 

Ie -I-I 
LOAD DUMP COLD CRANK 

50ms/DIV 

Va 
2V IDIV 

week business 

trip, a luxury 

automobile's 

WHEN VIN ~ 41.5V, LT3480 STOPS SWITCHING battery would be 

unable to crank 

over the engine. Figure 2: 60V load dump condition and cold crank conditions 

complexity and EMI considerations . 

The primary objective of this article will 

be to investigate how these new 

automotive-specific power ICs can meet all 

of these new demands required by an 

environment that is electrically and 

thermally caustic. 

LOW SUPPLY CURRENTS FOR 
'ALWAYS ON' SYSTEMS 

In addition to the aforementioned load 

dump and cold crank requirements, many 

electronic subsystems are also required to 

operate in standby mode drawing minimal 

quiescent current. These circuits are found 

in most navigation, safety, security and 

engine management electronic power 

systems. Each subsystem can use several 

microprocessors and microcontrollers. In 

fact, most luxury cars have between 60 

and 100 of these DSPs on board . 

Most operate in two different modes . 

First, when the car is running they 

generally operate at full current, fed by 

the battery and charging system. However, 

when the car ignition is turned off, many 

of these microprocessors must remain 

"alive", thereby drawing current from the 

battery. As there can be upwards of 30 of 

these always-on processors required for 

the navigation, security, climate control 

and engine management systems, there is 

an ever-increasing power demand on the 

battery even when the ignition is turned 

off. 

Collectively, several hundreds of 

milliamps (mA) of supply current can be 

Quiescent 

currents of these power supplies need to 

be drastically reduced in order to preserve 

battery life without greatly increasing the 

size or complexity of the electronic 

systems. 

Until recently, the requirement of high 

input voltage capability and low quiescent 

MANAGING 'ALWAYS ON' 
IN-VEHICLE SYSTEMS 

In order to better manage the 
drain on the battery by several 
always-on systems in the car, 
several automotive manufacturers 
created a low quiescent current 
target of 100uA for each always
on DC/DC converter. Until recently, 
systems manufacturers were 
required to connect a low 
quiescent current LDO in parallel 
with a step-down converter and 
switch from this converter to a 
much lower current LDO each time 
the car was turned off. This 
created expensive, bulky and 
relatively inefficient solutions. 
Linear Technology's 36V to 60V 
input capable, < 100uA step-down 
DC/DC converter family, is shown 
in Table 1. Switching regulators 
with Burst Mode operation 
provide a much more compact and 
efficient solution to the always-on 
problem. 

currents were mutually exclusive 

parameters for a DC/DC converter. If a 

car's high voltage step-down converters 

require 2-1 OmA of supply current each, 

combining several of these with other 

mandatory always-on systems such as ABS 

brakes, leakage current from electronically 

actuated windows and a host of other 

always-on systems can create a Significant 

drain on the battery. 

LOAD DUMP AND COLD 
CRANK CONDITIONS 

Load dump is a cond'ltion where the 

battery cables are disconnected while the 

alternator is charging the battery. This can 

occur whether a battery cable is loose 

while the car is operating, or a battery 

cable breaks while the car is running. An 

abrupt disconnection of a battery cable 

can produce transient voltage spikes up to 

60V as the alternator is attempting a 'full

charge of an absent battery (see Figure 1 
and Figure 2 for graphical representations 

of a 36V and 60V transient). 

Transorbs on the alternator usually 

clamp the bus voltage somewhere 

between 36V and 60V and absorb the 

majority of the surge current; however, 

DC/DC converters down stream of the 

alternator are subjected to these 36V to 

60V transient spikes. As these converters, 

and the subsystems they power, are 

expected to survive, and in some instances 

regulate an output voltage through this 

transient event, it is critical that these 

DC/DC converters are capable of dealing 

with these high voltage transients . There 

are various protection circuits, usually 

transorbs, which can be implemented 

externally, but they add cost and take up 

valuable space. 

Cold crank is a condition that occurs 

when a car's engine is subjected to cold or 

freezing temperatures for a period of time. 

The engine oil becomes very viscous and 

requires the starter motor to deliver more 

torque, which in turn needs more current 

from the battery. This large current load 

can pull the battery/primary bus voltage 

below 4 .0V upon ignition, after which it 

typically returns to a nominal 12V to 

13.8V (see Figure 1). It is imperative for 

some applications such as engine control, 

safety and navigation systems to require a 
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LOAD DUMP AND COLD 
CRANK - TACKLED 

Depending on output current and 
the level of transient protection 
required, Linear Technology has 
several switching regulators that can 
operate through both cold crank and 
load dump scenarios and require less 
than 100uA of quiescent current (see 
Tab'e 1). The lT3480, a 2A, 38V step
down switching regulator with input 
transient protection up to 60V, is a 
good example. Its Burst Mode 
operation keeps quiescent current 
under 70uA in no load standby 
conditions. 

The device has an input voltage 
range of between 3.6V and 38V, and 
a transient protection of 60V, making 
it suitable for these conditions. In 
Figure 1, the lT3480 will regulate a 
3.3V output through the 36V 
transient. In Figure 2, the lT3480 
actually shuts itself down above 
41.5V, to protect itself and circuitry 
down stream. When the transient 
drops below 38V, the lT3480 will go 
back into regulation. 

Its 3A internal switch can deliver 
up to 2A of continuous output 
current to voltages as low as 0.79V. 
The lT3480's Burst Mode operation 
offers no load quiescent current of 
only 70uA (see Figure 3). Switching 
frequency is user programmable 
from 200kHz to 2.4MHz, enabling the 
designer to optimise efficiency while 
avoiding critical noise-sensitive 
frequency bands. 

The lT3480 utilises a high 
efficiency 3A, 0.250 switch, with the 
necessary boost diode, oscillator, 
control and logic circuitry integrated 
into a single die. Low ripple Burst 
Mode operation maintains high 
efficiency at low output currents, 
while keeping output ripple below 
15mVPK_PK' Special design techniques 
and a new high voltage process 
enable high efficiency over a wide 
input voltage range, while its current 
mode topology enables fast 
transient response and excellent 
loop stability. 
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Part No Device Architecture V'N Range lour ( A) Frequency IQ Pack age 

L T343 718 Step-Down Regulator 33V to 80V 0.40 200/ 500kHZ 100pA DFN - l 0 

LT343 3 Buck-Boost Regulator 4V to 60V 0.40 200kHZ 100pA TSSOP-1 6E 

LT19 /61? Step-Down Regulator 3.3V to 60V 1.2 5 200/500kHZ 100pA TSSOP-1 6E 

LT3480 Step-Down Regulator 3.6 to 38V, 60V"." 2.00 200kHz to 2.4MHz 70pA 3d DFN-l O. MSOP-l OE 

LT3481 Step-Down Regulator 3.6 to 34V. 36V, .. . " 2.00 300kHz to 2.8MHz SOpA 3x3 DFN- I 0, MSOP-l OE 

LT3 68 1 Step-Down Regulator 3.6 to 34V. 36Vv,\' 200 300kHz to 2.8MHz SOpA 3x4 DFN- 14 

L T34 34/ 5 Step-Down Regulator 3.3V to 60V 2.S0 200/ 500kHZ 100pA TSSOP-16E 

Table 1: 7 QQuA step-down DC/DC converters 

Part Number VIN Range Output Current Topology TJ(MAX) 'C Package 

LT3010H/-5 3V to SOV 50mA 

L T3012/3H 4V to SOV 250mA 

LT3470H 4V to 40V 300mA 

3.3V to 60V, 
LT3437H 

80V Transients 
500mA 

L T1933H 3.6V to 36V 600mA 

L T1766H 5.5V to 60V 1.25A 

LT1976H 3.3V to 60V 1.25A 

L T1936H 3.6V to 36V 1.4A 

LTC3S03H-5 6V to 72V 3A 

LTC1772H 2.5V to 9.SV 5A 

LTC1S71H 2.5V to 36V 10A 

L TC3731 H 4.5V to 36V 60A 

Table 2: A family of H-Grade converters 

well regulated output voltage (usually 

33V) through cold crank to operate 

seamlessly through this scenario. 

THERMAL CONSTRAINTS IN 
AN AUTOMOTIVE 
ENVIRONMENT 

In addition to the caustic electrical 

environment in automotive applications, 

the thermal environment can be equally 

challenging . As more electronics share the 

same prime real estate in cars, thermal 

management becomes critical. Under-the

hood applications typically require ambient 

temperatures of 125°C, or higher, while 

prime electronics real estate such as the 

navigation/infotainment system, gauges 

experience thermal challenges as they are 

both close to the cars firewall with high 

ambient temperatures and have a very high 

density of electronics. All electronics 

dissipate some amount of electrical power 

through heat. The key in managing heat in 

power converters starts with maximising 

each converter's efficiency thereby 

LOO 140 MSOP-SE 

LOO 150 OFN-12 

Buck 
150 2x3 DFN-8 

Converter 

Buck 
140 

3x3 DFN-10, 
Converter TSSOP-16E 

Buck 
150 2x3 DFN-6 

Converter 

Buck 
140 TSSOP-16E 

Converter 

Buck 
140 TSSOP-16E 

Converter 

Buck 
150 MSOP-8E 

Converter 

Fly Back 
150 ThinSOT 

Controller 

Buck Controller 140 Th inSOT 

Fly Back 
150 MSOP-10 

Controller 

Sync Buck 
140 SSOP-36 

Controller 

minimising the power lost to heat. This has 

been one of the driving forces in replacing 

LOOs with switching regulators in the past 

few years. 

In addition to the particular devices 

efficiency, it is also important that each 

power conversion device has a very 

thermally efficient package to better 

conduct heat away from the IC. Leadless 

packages, such as OFNs as well as MSOP 

and TSSOP packages all use a thermally 

enhanced design which incorporates a 

thermal pad at the bottom of the package 

to reduce thermal resistance by more than 

a factor of two. 

In order to meet the most demanding 

high temperature applications, such as 

under-the-hood applications, Linear 

Technology offers a family of H-Grade 

converters, which can operate with 

junction temperatures of either 140°C or 

150°C, depending on the part. A 

comprehensive list of these can be found 

in Table 2. Conversion topologies include 

LOOs, high voltage monolithic switching 
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Figure 3a: A 3.3V step-down converter based IC 

regulators and controllers. 

For example, an application running 

from 12V and regulating to 5V while 

delivering 1 A of output current, an LDO 

offers only 41 % efficiency, dissipating 7W 

of wasted power which requires a 

substantial heat sinking to prevent thermal 

failure at even 80°e. Conversely, a 

switching regulator would operate at 90% 

efficiency dissipating only 0.5W externally. 

With a 0JA of 45°CM! of its TSSOP-16E 

package, this would represent a 22.5°C 

temperature rise, enabling a 102 .5°C 

ambient temperature for an industrial 

grade device (125°C) and a 137.5°C 

ambient temperature for an H-Grade rated 

device , 

CONCLUSION 
The rapid growth of very specialised 

electronic subsystems in automobiles has 

created stringent performance requirements 

for power ICs in automotive applications . 

ELECTRONICS 

WORLD 

Depending on where the 

power supplies operate on the 

automotive power bus, they 

may be subjected to load dump 

and cold crank conditions as 

well as high ambient 

temperatures. Additionally, 

some of these systems will 

operate in an always on 

standby mode, requiring 

minimal supply current. 

As more electronic systems 

are added to each vehicle, 

minimising the solution 

footprint, while maximising 

thermal efficiency, is also 

critical. Fortunately, some 

power IC designers have 

created solutions to meet 

these requirements, paving 

the way for even higher 

electronic content in 

future cars . • 
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Figure 4: LT3480 no-load quiescent current vs input 
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UKDL Column 

GRAND CHALLENGES 
By Chris Williams, UKDL 

I
t is a well-known and utterly reliable fact 

of life that throughout Europe August is 

the month when our national and local 

newspapers are full of light-weight stories 

that trend towards the moronic. Ignore the 

wars, pestilence, natural and man-made 

disasters happening around us - when the 

politicians are on holiday, the journalists and 

editors lose the collective will to be focused 

and let their sensibilities wander. 

If they can do it, so can we. 

Here is the theme for this month's UKDL 

column - a Grand Challenge is issued to all 

readers of this magazine. Solve the global 

problem I am about to outline and you will 

not only achieve instant fame, you may also 

become rich beyond your wildest dreams -

you will certainly have contributed a societal 

benefit equivalent to saving billions of tons of 

carbon emissions each year. 

THE GRAND CHALLENGE 
Can you invent a way to directly collect 

photons, store them safely and then 

discharge them in a controllable and reliable 

process? Such an invention could then be 

used to harvest photons from sunlight, store 

them and then deliver them back when 

needed for illuminating rooms at night or for 

backlighting light modulating displays. 

Doesn't sound like much of a grand 

challenge does itt After all, we already store 

SOLVE THE GLOBAL 

PROBLEM I AM ABOUT 

TO OUTLINE AND YOU 

WILL NOT ONLY 

ACHIEVE INSTANT 

FAME, YOU MAY ALSO 

BECOME RICH BEYOND 

YOUR WILDEST 

DREAMS 
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water, gas and energy (see image captions) 

So, we can store most of the fundamentals 

of life - air, water, gas, electricity - and we 

have been doing so for thousands of years in 

some cases, but we can't and never have 

been able to store massive quantities of light. 

Yes, we can store limited amounts by 

exposing certain phosphorescent materials to 

sunlight; they will retain part of the incident 

energy and release it as an afterglow. This 

gentle release has been at the centre of many 

a romantic walk along a beach at night, but it 

is sadly useless when looking at the demands 

for light control and release on a massive 

industrial scale. 

Don't cheat; we are talking about direct 

We store air. Compressed air supplies 
in pressurised metal canisters are a 
common sight in industrial and marine 
applications. 

photon harvesting and storage here! 

Suggestions based on photovoltaic cells to 

harvest light by converting it into electrons 

and storing them in batteries simply won't 

count. 



Suggestions to the Editor please - the 

best ideas will be represented to the UK's 

Photonics Leadership Group as part of our 

desire to find topics for research and 

development funding . The most amusing 

idea will qualify for a free ticket to any 

UKDL event that takes your interest. 

ALL CHANGE AT THE TOP 
With a change in Prime Minister and a 

shuffling of Ministers around the Cabinet 

table, we have seen big changes in our 

sector of industry. The Department of Trade 

& Industry (DTI) has been split into two 

entities: Business, Enterprise and 

Regulatory Reform (BERR) and the 

Department of Innovation, Universities and 

Skills (DIUS). In addition, where the former 

DTI was solely responsible for 

implementing the Innovation programme, a 

new non-departmental public body has 

now been set up, based in Swindon, 

explicitly to handle all aspects of innovation 

for the government. 

This new body, the Technology Strategy 

Board (TSB), will control the content and 

delivery of the government's innovation 

strategy and, as such, it will control all 

aspects of the Technology Programme, 

including the collaborative research and 

development competitions, the Knowledge 

Transfer Networks (of which UKDL is one 

of twenty-two networks) and the 

Knowledge Transfer Partnerships. 

These changes at the top are occurring 

at a time when innovation in industry is 

becoming ever more essential. We can't 

stand still, because competition in every 

developing market from overseas will 

inevitably be cheaper. We must drive 

technology forward to develop better 

materials, processes and systems to allow 

our companies to differentiate themselves 

from their competition. 

SeMitec CRDs -
Constant Current Diodes 

Semitec's range of current-regulating diodes (CRDs) delivers constant current 
output over a wide voltage range, from 1-1 OOv. A single CRD can replace several 
components in a constant current network, allowing multiple input voltages and 

reducing the component count in space-critical applications. 

With current values from 0.01 mA upto 18mA, CRDs offers protection, stability and 
improved performance to circuits driving LEOs, generating waveforms and biasing 
amplifiers. They can also be used as an excellent voltage reference in conjunction 

with a standard zener diode. 

CRDs are available in both 00-35 and mini-MELF packages. The glass encapsulation 
ensures long-term stability and operating use upto 150°C. By using them in series 

or parallel, both higher voltages and higher current ratings can be achieved. 

Call us today for free samples to help us simplify your circuit deSign 

ATC Semitec Ltd 

• SoIdermask 
• Fast-turnaround 
• Silkscreen 
• 4-Loyer Muhi/ayer 
• 6-Loyer Muhi/ayer 

Column UKDL 

We at UKDL are already working closely 

with the new TSB to promote the 

opportunities and challenges that we see 

within the displays and lighting 

communities that we work with. If you 

have ideas, suggestions, or a comment to 

make on how UK business in this sector can 

be improved, please e-mail or write to us. 

Finally, please do spend a few minutes 

thinking about the Grand Challenge - a 

good solution to this problem would 

reduce the power consumption of the 

whole world . Up to 20% of our electricity 

generation is created just to power the 

lighting we use. Reduce the need for that 

and we reduce the generation need, cut 

C02 emissions and cut the demand for 

new power stations. 

Chris Williams is Network Director at 
the UK Display & Lighting Knowledge 
Transfer Network (UKDL KTN) 

Unit 14 Cosgrove Business Park 
Daisy Bank Lane, Anderton, 

NORTHWICH, Cheshire, CW9 6FY 
Tel: 01606871680 Fax: 01606 872938 

E-mail: sales@atcsemitec.co.uk 

Web: www.atcsemitec.co.uk 
Simply send your files 
and order ONLINE: ,C'-'OOL.COM 
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T. +44 (0)1494816569 
F. +44 (0)1494 812256 
E. info@monitran.com 
W. www.monitran .com 

reI/able 
1 years. 

they are acknowledged as 
one of the leading authorities on 
vibration man/toting worldwide. 

To see our recently expanded range 
of products and learn how Monitran 

accelerometers can benefit your 
business, visit www.monitran.com 
or call us on +44 (0)1494 816569. 

KESTREL ELECTRONIC 
COMPONENTS L TD 
7 GAVERCOOMBE PARK 
TINTAGEL CORNWALL PL34 ODS 
TEL 01840-770028 FAX 01840-770705 

www.kestrel-electronics.co.uk 

100 + PRICEs (many other items available) 

MAX232CPE+ 0.42 PICI6F876A-I/SP 
PIC12C508A-04P 0.39 PICI8F877 A-I/P 
PIC12C509A-04P 0.44 PICI6F914-I/PT 
PIC12F629-IP 0 .39 PIC18F252-I/SP 
PIC12C671-04P 0.73 PIC18F458-I/PT 
PIC12F675-IP 0.47 PICI8F4520-I/PT 
PIC16C54C-04P 0.62 PIC18F4580-I/P 
PIC16C55A-04P 0.78 PICI8F4525-I/P 
PIC 16C57 C-04P 0 .88 PICI8F4680-I/P 
PIC16C65B-20P 1.95 PIC18F6520-I/PT 
PIC16F73-ISP 1.55 PIC18F6585-I/PT 
PIC16C74B-04P 2.59 PIC18F6620-I/PT 
PIC16F74-IP 1.77 PIC18F6621-I/PT 
PIC16F76-I/SP 1.78 PIC18F6622-I/PT 
PICI6F77-IP 1.91 PIC18F6627-I/PT 
PIC16F84A-04P 1.55 PIC18F6720-I/PT 
PIC16F628A-IIP 0.81 PIC18F6722-IIPT 
PIC16F818-IIP 0.83 PIC18F8585-IIPT 
PIC16F870-IISP 0.99 PIC18F8680-IIPT 
PIC16F873A-I!SP 1.68 PIC18F8720-IPT 
PIC16F876A-I/SO 1.85 PICI8F8722-IPT 

We can also supply Maxim/Dallas,Analogue Devices , 
SEE OR WEBSITE FOR SPECIAL OFFERS 

The new Easy-PC reaches even higher! 
The breathtaking new Easy-PC for Windows Version I I is 
released . Winning accolades the world over, V I I of the 
market leading Easy-PC delivers even more remarkable 
value for money and sets the new benchmark for 
performance in PCB CAD. 

Just try a demonstration copy of Easy-PC 
and prepare to be amazed .. . 

2.09 
2.11 
1.16 

2.55 
3.19 
2.72 
3.21 

3.11 
3.35 
3.05 
3.84 
4.39 
3.72 
3.09 
3.59 
4 .96 
4 .05 
3.92 
3.99 

4.98 
4.05 

Version I I features 
• Design revision analysis 

Easy-PC delivers a simple to understand, fully integrated 
Schematics & PCB layout in a single application. Design 
and rules checks at all stages ensure integrity at all 
times. Professional manufacturing outputs allow you to 
finish the design process with ease. 

• Star/Delta points 
• Apply layout pattern & groups 

• Design calculators 
• Electrical rules check (ERe) 

• Shape editing panel 
• Merge/subtract shape editing 

• Track analysis 
Plus many more exciting features ... 
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Stop press... Stop press... Stop press ... 
Easy-PC is supported running under Windows Vista 

Call fo r 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 
Oak Lane, Bredon, Tewkesbury, Glos. GL20 7LR. United Kingdom 

Microsoft· 
W1ndows· XP. 
2OOO, ME.98, 
W1ndows NT~ 



CIRCUIT IDEAS 

A CAPACITANCE METER 

T
his simple circuit can be used to measure large capacitances 

of between 100 ,uF and 10000!1F' . When the switch is 

turned to the left position, the voltage across the reference 

capacitor C becomes equal to the supply voltage V,. The charge of 

the capacitor C becomes equal to q "" V;C . At the same time, the 

voltage across the measured capacitor becomes equal to zero (the 

preliminary discharge of the measured capacitor is necessary because 

the electrolytic capacitors have the ability to charge themselves a little 

due to the chemical reactions inside of them) . 

After turning the switch to the right position, the charge becomes 

distributed between the capacitances C and Cx, however, the total 

value of the charge remains unchanged: q "" V;C "" V2 (C + C x), where 

V2 is the voltage across the capacitor C after turning the switch to the 

right position. Consequently, the value of the capacitance Cx can be 

calculated as 

Cx = (~-1)C 
V2 

The voltages V, a nd V 2 across the reference capacitor ca n be 

measured by the means of an ordinary, digital multimeter. 

+ CflF ---
100 

multi-

I 
o 

Sergey Chekcheyev 
Moldova Figure 1: Capacitence meter 

DRIVING MOBILE HEADPHONES 
FROM A BRIDGE CIRCUIT 

T
here are several design factors in 

battery-powered headphones 

amplifier design (such as described 

by Yan Goh in "Driving mobile headphones 

require attention to new details" in Planet 

Analog, 16 February 2006 : 

a) Adequate output power with low 

supply voltage; 

b) Ample sound quality - low distortion, 

high signal to noise ratio and flat frequency 

response. 

The higher output voltage swing can be 

obtained with a bridge amplifier circuit, low 

distortion and high signal-to-noise ratio; by 

proper selection of the amplifier chip and 

for controlled low-frequency response it is 

better to eliminate DC -blocking capacitor 

from the output circuit. Unfortunately, the 

headphone left and right transducers share 

the same common wire and that common 

wire is an obstacle to employ a bridge 

amplifier connection. 

The circuit shown in Figure 1 allows 

driving DC-coupled stereo headphones with 

common wire from the bridge circuit. The 

circuit is based on TI TPA 152 amplifiers 

(" TPA 152, 75-mW Stereo Audio Power 

Amplifier," Texas Instruments, 2000). 

Very simple equations can be written for 

the circuit in Figure 1: 

where R is the input voltage for the right 

and L for the left channel. The headphones 

operating voltage corresponds to the 

difference between V02 and Vo" between 

V4 and V3 : 

For the component selection and values 

please address TPA 152 datasheet, Ro = 0.1 RL 
Any others headphone drivers with the 

access to internal summing point can be used 

in the proposed topology. 

Dimitri Danyuk 
US 
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CIRCUIT IDEAS 
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Figure 1: Two headphones chips and a handful of passive parts drive DC-coupled stereo headphones with common wire from 
the bridge circuit 
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Brand new products and support services, 
developed for the design engineer 

Re-engineered website offering fast search of over 360,000 products 
and 260,000 datasheets PLUS 

Over 3,000 new products added every month 

Exclusive products, fast tracked and available in just 14 days 

Brand new suppliers of highly innovative technology -
Enfis, 1ST and Equinox 

The latest connector and connectivity technology, first, 
at www.electronicsdesignworld.com 
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TIPS 'N' TRICKS 

This series of Tips 'n' Tricks addresses the challenges with a 
collection of power supply building blocks, digital level translation 
blocks and even analogue translation blocks. Throughout the 
series, multiple options are presented for each of the transitions, 
spanning the range from all-in-one interface devices, to low-cost 
discrete solutions . In short, all the blocks a designer is likely to need 

TIP 1: 3.3V ---. 5V LEVEL TRANSLATORS 

While level translation can be done discretely, it is often preferred to use 
an integrated solution . Level translators are available in a wide range of 
capabilities. There are unidirectional and bidirectional configurations, 
different voltage translations and different speeds, all giving the user the 
ability to select the best solution. 

Board-level communication between devices (e.g. MCU to peripheral) 
is most often done by either SPI or 12C. For SPI, it may be appropriate to 
use a unidirectional level translator, and for 12C it is necessary to use a 
bidirectional solution. Figure 1 illustrates both solutions. 

Analogue 

The final 3.3V to 5V interface challenge is the translation of analogue 
signals across the power supply barrier. While low level signals will 
probably not require external circuitry, signals moving between 3.3V and 
5V systems will be affected by the change in supply. For example, a 1 V 
peak analogue signal converted by an ADC in a 3.3V system will have 
greater resolution than an ADC in a 5V system, simply because more of 
the ADCs range is used to convert the signal in the 3.3V ADC. 

Alternately, the relatively higher signal amplitude in a 3.3V system 
may have problems with the system's lower common mode voltage 
limitations. Therefore, some interface circuitry, to compensate for the 
differences, may be needed. This section will discuss interface circuitry to 
help alleviate these problems when the signal makes the transition 
between the different supply voltages. 

for handling the 3.3V challenge, whether the driving force is 
complexity, cost or size. 

NOTE: The tips 'n' tricks presented here assume a 3.3V supply. 
However, the techniques work equally well for other supply 
voltages with the appropriate modifications. 

VL 
3.3V 

VL 
33V 

SPI 

Figure 1: Level translator 

voo 
s.ov 

voo 
s.ov 

MCP3221 

MCP2551 
CAN 

Transceiver 

TIP 2: 3.3V ---. 5V ANALOGUE GAIN BLOCK 

This case is to scale analogue voltage up when going from 3.3V 
supply to 5V supply. The 33kO and 17kO set the op-amp gain so 
that the full scale range is used in both sides. The 11 kO resistor 
limits current back to the 3.3V circuitry. 
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+3.3V 

Figure 2: Analogue gain block 

+5.0V 

+5.0V 



TIPS 'N' TRICKS 

TIP 3: 3.3V ~ SV ANALOGUE OFFSET BLOCK 

This case covers offsetting an analogue voltage for translation 

between 3 .3V and 5V. 

Shift an analogue voltage from 3.3V supply to 5V supply. The 

147kO and 30.1 kO resistors and the +5V supply voltage are 

equivalent to a 0.85V voltage source in series with a 25kO 

resistor. The equivalent 25kO resistance, the three 25kO resistors 

and the op-amp form a difference amplifier with a gain of 1 VN. 

The 0.85V equivalent voltage source shifts any signal seen at the 

input up by the same amount; signals centered at 3.3V/2 = 1.65V 

will also be centered at 5.0V/2 = 2.50V. 

The top left resistor limits current from the 5V circuitry (see 

Figure 3) . 

+3.3V 

25k 

25k 

Figure 3: Analogue offset block 

+5.0V 

30.1k 

+5.0V 

25k 

TIP: DUAL-PHASE INVERTING BUCK/BOOST SUPPLY PROVIDES -S.2V/1SA 
FROM A 12V INPUT 
By Mike Shrivers, Linear Technology 

The most common use for a synchronous buck controller is the 

high efficiency conversion of a positive voltage to a lower 

positive voltage, but it can also produce a negative voltage from 

a positive voltage . In negative output applications, a buck 

controller can be configured as an inverting buck/boost, where 

Synchronous buck converter 

~ IIN 

r--'-I _ ---, 10 .OT1 ] ------ I 1 1cIN -- VIN 

VIN + 

CONTROLLER OT L I CIN 

!--_-t--'-"vs"- -.~.----,------,- VOUT 

GNo 

10 .OB1 IL ----'> 1 1 1cOUT I 
+ lOUT 

J OB - COUT RLOAo 1 

IL(DC) 

IL(DC) 

IL(oC ) 

VOUT = o· VIN 

0= V~~T 

IL(oC) = lOUT 

IPP = lI.~7}~-W ~~-1' 

VoS(MAX) = VIN 
tor top and 
bonom FETs 

10.OB --+--'---'-_.L..-.&....---L---L~ 

liN - lOUT 

Figure 4: Comparison of a buck versus an inverting buck/boost 

the negative output voltage has an absolute value either higher 

or lower than its positive input. 

To transform a buck converter to a buck/boost, simply 

reference the circuit to the negative rail instead of ground, tie 

the (+) end of (OUT to ground instead of VOUT and connect the 

Synchronous inverting buck/boost 

"----__ -'--__ ---'-___ L-- VOUT 

ICOUT--+-t--+--+--It-------t-+~ 

VIN 

VOUT 

IL(oC) 

IL(oC) 

IL (o C) 

-lOUT 

VOUT = . VIN 1 ~ 0 

0= vitqpvrn 
IL(oC) - lOUT + liN 

I IN = ~~in'<',~~iy 

VoS(MAX) = VIN • VOUT 
tor lOp nnd bonom 
Fen 
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Figure 5: An LTC3728 + 12V to -5.2V/15A dual phase inverting buck/boost supply 

input voltage from the drain of the top MOSFET to the new 

ground (see Figure 4) . The hook-up is otherwise the same as a 

standard positive buck configuration and the top MOSFET is still 

the control MOSFET. 

The design requirements for a buck/boost are, however, more 

demanding. For instance, the off-state voltage stress of the 

MOSFETs for a buck/boost is higher for a given input voltage 

since it is now equal to the difference between VII\J and VOUT, 

which is below ground. The DC inductor current is higher for a 

given load since the DC inductor current is now equal to the 

sum of the load current and input current. As a result, the 

inductor must have a higher saturation current rating and lower 

DCR than required for a standard buck. 

Due to the higher voltage stress and DC inductor current, the 

transition and conduction losses of the MOSFETs are higher. 

Since the output capacitor for a buck/boost is only recharged 

when the bottom MOSFET is on, the output capacitor has pulsed 

current flowing through it, where the peak-to-peak magnitude is 

equal to the DC inductor current (assuming a very large inductor 

is used). 

On the other hand, the output capacitor ripple current for a 

buck is only equal to the inductor ripple current. As a result, the 

output capacitors used for a buck/boost need to have much 

48 I November 07 - Electronics World 

lower ESR and ESl to maintain low output voltage ripple. 

Figure 5 shows an example of an inverting buck/boost that 

meets the above challenges . This circuit is a + 12V to -S.2V/1SA 

dual phase dual output converter controlled by the lTC3728 

from linear Technology. Both phases of the converter are tied 

together and separated by 180°, which provides ripple current 

cancellation for both the output and input capacitors. The 

combination of dual phase operation, 400kHz switching 

frequency and the use of low ESR and low ESl ceramics in 

parallel with POSCAPs at the output provides an output voltage 

ripple of only 39mVp_p as shown in Figure 6 . The low output 

voltage ripple makes it suitable for the bias of negative ECl 

circuits. 

Despite the higher losses of a buck/boost, this circuit does 

have high efficiency (see Figure 7) . At full load, the efficiency is 

91 .4% and the peak efficiency is 92 .9% . The high efficiency is 

the result of using low RDS (ON) and low QG MOSFETs, using 

two phases instead of one and the strong gate drivers of the 

lTC3728. The switch node pin and VIN pin of the LTC3728 are 

both rated at 36V and the MOSFETs are rated at 30V, which 

allows them to easily handle the stress created by converting 

+ 12V to -sv. 

~ 
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Figure 6: Output voltage ripple of the LTC3728 
inverting buck/boost supply. V'N = + 12V, lOUT = 1SA 
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Figure 7: Efficiency of the LTC3728 inverting buck/boost supply 
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BOOK REVIEW 

ADVANCED MANUFACTURING 
TECHNOLOGY 
F or Medical Applications 

IANGmSON 
WILEY 

T he book is written for medical 

technicians and those directly 

involved in medical engineering. It is 

a compilation of detailed chapters from a 

number of contributing world experts and it 

may not be a book for the casual reader. 

Acronyms and abstruse medical terms, 

although defined, appear in great abundance 

and the text is presented in what I would 

regard as 'research paper style'. That said, it 

offers a detailed specialist resource for those 

who require it and usefully includes extensive 

bibliographies. To those on the fringe of this 

industry with just a casual interest, it can give 

a fascinating insight into the world of 

medical reconstruction. There are several case 

studies, from dentistry to human joint 

replacement, which help the casual reader 

THERE ARE EXCITING 

TECHNIQUES DESCRIBED 

HERE FOR BUILDING 3D 

MODELS 

identify with the topics, and especially those 

who may have already benefited from 

medical technology without knowing or 

understanding the processes that were used. 

I have always been fascinated by the idea 

of the Roddenbury-inspired 'Star Trek' 

'replicator' that produces real objects from a 

voice command. While this is still very 

fanciful, there are exciting techniques 

described in this book for building three

dimensional models directly from digital data 

files, which might be bringing the science

fiction 'replicator' just a little closer to science 

reality. The current limitation is more in the 

clarity of the imaging data rather than the 

rapid prototyping processes themselves, but 

as digital camera resolution improvement in 

recent years has demonstrated, there is no 

doubt that this situation will improve 

dramatically in the coming years and, 
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particularly, if the commercial demand is 

there. Systems for building scale models are 

covered in detail. Some readers may already 

be familiar with the idea of building 

complex three-dimensional shapes from 

individually shaped and bonded layers of 

sheet material, and it is perhaps not hard to 

imagine models being built from layer-by

layer deposition of softer materials by 

computer numerically controlled (CNC) 

extrusion of soft gels for instance, to produce 

a 'space' model. This could be for a pattern 

for further conventional manufacture, e.g. 

creation of high accuracy casting moulds, or 

perhaps as a three-dimensional map for 

delicate surgery. 

I found the 'tissue engineering' section 

particularly interesting. As you might imagine 

from the terminology this refers to 

techniques for regenerating living tissue using 

a 'scaffold' or matrix of some compatible 

material around which new cells and living 

structures can develop. This technology is 

very young, although the underlying 

techniques have been around for quite a few 

years . However, making this viable requires 

input from a whole range of engineering 

diSCiplines such as material science, polymer 

processing and biomechanics. The structures 

that need to be created are very fine and 

dimensions are measured in microns. 

One technique uses a raster-scanned laser 

to sinter (or fuse) successive layers of 

powdered material to build a three

dimensional matrix. Calcium phosphate 

implants, compatible with bone, have been 

built in this way. Another method uses liquid 

crystal display technology to make a dynamic 

mask for selective UV curing of successive 

layers of suitable polymers. 

The techniques for creating three

dimensional models may be rather exotic and 

expensive, but they are already much more 

than a laboratory curiosity. The potential for 

future development and applications is huge. 

The imaging techniques of (T (computerised 

tomography), MRI (magnetic 

resonance imaging) and 

ultrasound scans are 

commonplace in medical diagnosis. 

Developing the concept of using such scan 

data to create a replacement knee joint, say, 

through a single rapid prototyping process is 

a challenging, yet logical step, but this 

technology is available now using electron 

beam melting (EBM). Those who are familiar 

with scanning electron microscopes (SEM) 

might recognise some of the equipment. 

I would encourage non-medical engineers 

to persevere and read this book while 

thinking laterally and not just see it as a 

specialist medical tome. While the intended 

focus of the book is on medical technology, I 

am sure that most engineers will find it 

interesting simply because such a broad 

range of technologies are involved. Flexible 

engineers who are able to apply their skills 

across a range of disciplines could find a 

rewarding career here, as some already have. 

Clearly, there is a need for considerable 

commercial investment in these technologies 

to establish them as a routine mainstream 

engineering approach, and most engineers 

simply won't have access to the high-cost 

equipment even for training purposes, so it 

may only be of academic interest. 

Whether the finance will become available 

in the UK National Health Service to fund this 

technology may be doubtful in the short 

term and it probably needs massive 

investment from a few wealthy benefactors 

to get the ball really rolling, but the seeds are 

sown . I hope that when it's time for my new 

hip that I might benefit. 

John Wood 



What should I do if my product type is listed 
in the catalogue of priority products? 

The as yet unpublished catalogue that represents a key 
element of the China RoHS directive will specify all 
product groups covered with implementation dates, 
plus details of any exemptions. If a product type is 
listed, then it cannot be imported after the specified 
date until an authorised Chinese laboratory has tested 
it and it has China Compulsory Certification (CCC) 
accreditation. 

If the product meets the requirements, has a 
disclosure table printed in the manual as appropriate 
and has other compulsory marking for presence/no
presence of China RoHS substances and its 
environmentally-friendly use period (EFUP), it may be 
labelled with the CCC mark and sold in China. 

It will be necessary to provide a test unit to the 
laboratory for destructive analysis although, to date, no 
guidance has been published that describes the 
procedure the laboratory will use. 

How do I determine HUP? 

A draft standard describing several methods for 
determining the EFUP of a product has been published. 
The options include by an experimental method, from 
the safe-use period (if known), from the products 
'technical life', or based on the EFUP of other similar 
products. 

Currently, the last of these options seems the most 
useful, accurate and cost-effective. This is helped by a 
number of examples given in the draft standard. It is 
likely that the final version of the standard will include 
a much longer list that will reinforce this approach as a 
reasonable method. 

Why and how do I produce a disclosure table? 

Disclosure tables are required if the product you are 
exporting to China contains substances that are listed as 
being restricted under the China RoHS directive. 
Disclosure tables are needed in addition to product 
labelling that indicates RoHS substances are present and 
the product's EFUP. 

If a disclosure table is required, the first step is to 
determine which controlled substances exist within each 
of the main parts of the finished product. Some may be 
known, but for most it may be best to ask the individual 
part or component supplier. If there is a PCB assembly, 
as is likely in electronics equipment, then the presence 
of restricted substances in each component on the board 
must be assessed until a substance is found (see next 
question) and the substance be marked with an "x" (or 
a "0" if none found) against PCB in the disclosure table. 

China RoHS 

Because under China RoHS there are no 
exemptions, it is not safe to assume that an EU RoHS 
compliant product meets requirements; it may contain 
China RoHS substances above the maximum 
concentration values (MCVs). 

Once all the information for a product has been 
ascertained, the producer is required to print a table 
in the product manual. This provides a simple cross
reference of the six restricted substances and their 
presence in the primary assemblies that come 
together to make the finished product. As an 
example, in the case of a mobile phone handset these 
might be the PCB, a case, a display module and a 
battery pack. The table must be written in Chinese 
with a clear explanation of any symbols used. 

How do I find out if an indiuidual electronic 
component contains a restricted substance? 

Again, the easiest way is to ask the component 
supplier. Beware of suppliers who respond by saying 
that their component is RoHS-compliant; they are 
likely to be only referring to EU-RoHS, which will 
have been a major area of focus for them in the run
up of that directive coming into force in 2006. 

where can I find details on china RoHS label 
specifications? 

The Chinese government has provided details on 
dimensions, colours, where to use and so on in the 
official standard SJ/T11364-2006. 

Do I need to label spare pans or 
components? 

The Chinese RoHS standard states that marking of 
components is not necessary if they are to be sold to 
OEMs for use in products that will be marked. 
However, information on any RoHS substances that 
are present in such components will need to be 
provided to the OEM. Components, including spare 
parts that are sold individually direct to end-users in 
China should be marked as they are classified as 
Electronic Information Products, or EIPs. 
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Hot-Swap Protection 
IC with Hall-Effect 
Current Sensing 

The new ACS760 from 
Allegro MicroSystems 
Europe is a hot-swap 
protection IC designed 
for 12V high-side 
applications. 

The new device 
combines Allegro's Hall

effect current sensing technology with hot-swap control 
circuitry, resulting in a highly efficient integrated controller. 
No external sense resistor is required, resulting in greatly 
reduced 12R losses in the power path. 

The ACS760 incorporates an external high-side FET gate 
drive and produces an analogue output voltage (factory 
trimmed for gain and offset), which is proportional to the 
current sensed in the device lead-frame. The soft-start /hot
swap function is accessed via the logic 'enable' input pin 
and an optional user-defined soft-start capacitor. 

When the ACS760 is externally enabled and the voltage 
rail is above the internal undervoltage lockout threshold, 
the internal charge pump drives the gate of the external 
FET. When a fault is detected, the gate is disabled while 
simultaneously alerting the application that a fault has 
occurred. 

There are three levels of fault protection within the 
ACS760: 240VA power fault protection with user
programmable delay; user-programmable overcurrent 
fault threshold with programmable delay; and short-circuit 
protection, which disables the gate in less then 21Js. 
www.allegromicro.com 

Rugged Convertible 
Notebook and Tablet 
PC with Intel 
Processor 
Kontron 

announced its 

new, fully rugged, 

Kontron l'JotePAC 

Duo equipped 

with a flip-and

rotate display to 

instantly convert 

the notebook 

into a tablet PC. 

With the 1.2GHz Intel Core Duo U2500 processor, Intel 

945 GMS chipset and up to 2GB DDR-RAM, the dual-core 

and dual-use convertible rugged PC, Kontron NotePAC Duo, 

offers operation time of up to nine hours with only one 

lightweight battery pack. 

The 2.2kg lightweight Kontron NotePAC Duo with 

magnesium alloy chassis is fully MIL-STD810-F compliant 

and IP54 dust and rain protected. Graphics provided by the 

direct)( 9.0c compliant Intel GMA 950 are displayed on a 

10.4-inch XGA (1024x768) or wide 12.1-inch WXGA 

(1280x800) resistive touch-screen. Optionally, an extremely 

rugged display with protective digitiser screen and stylus pen 

offers extreme dirt resistance for hard-core outdoor usage. 

Its feature set includes embedded GSM, GPRS, UMTS . 

(HSDPA/EVDO), WLAN 802.11a/b/g and Bluetooth V2.0 

class 2, lx 10/100/1000 Ethernet-T, analogue 56k modem, 

2x Cardbus, 2x USB 2.0, 1 x COM and VGA. 

www.kontron.com 

Optical SlNitch Connects up to 16 Ports 
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Telnef 

Quality second-user test & measurement equipment 
Tel: 02476 650 702 Fax: 02476 650 773 
Web: www.telnet.uk.com Email: sales@telnet.uk.com 
All equipment is used - with 30 days guarantee and 90 days in some cases. Add carriage and VAT to all goods. 
1 Stoney Court, Hotchkiss Way, Binley Industrial Estate Coventry CV3 2RL ENGLAND 

Agilent (HP) 3314A Function Generator 20 MHz £650 
Agilent (HP) 3325A and B function gen . from £550 
Agilent (HP) 435A/B, 436A, 4637B, 438A Power Meters from £100 
Agilent (HP) 3561 A Dynamic Signal Analyser £2950 
Agilent (HP) 3562A Dual Ch . Dynamic Sig . Analyser £2750 
Agilent (HP) 3582A Spectrum Analyser Dual Channel £995 
Agilent (HP) 3585A and B Spec. An . (40MHz) from £2500 
Agilent (HP) 35660A Dynamic Sig. An £2950 
Agilent (HP) 4191 A R/F Impedance analyzer (1 GHz) £2995 
Agilent (HP) 4192A UF Impedance Analyser (13MHz) £3500 
Agilent (HP) 4193A Vector Impedance Meter £2750 
Agilent (HP) 4274A LCR Meter £1750 
Agilent (HP) 4275A LCR Meter £2750 
Agilent (HP) 4276A LCR Meter £1400 
Agilent (HP) 4278A Capacitance Meter (1 KHz / 1 MHz) £2500 
Agilent (HP) 5342A Frequency Counter (18GHz) £850 
Agilent (HP) 5351 B Frequency Counter (26.5GHz) £2250 
Agilent (HP) 5352B Frequency Counter (40GHz) £3950 
Agilent (HP) 53310A Mod. Domain An (opt 1/31) £2750 
Agilent (HP) 54600A / B 100 MHz Scopes from £700 
Agilent (HP) 54810A Infinium Scope 500MHz £2995 
Agilent (HP) 8116A Function Gen. (50MHz) £1500 
Agilent (HP) 8349B (2- 20GHz) Amplifier £1750 
Agilent (HP) 8350B Mainframe sweeper (plug-ins avail) £250 
Agilent (HP) 85024A High Frequency Probe £1000 
Agilent (HP) 8594E Spec. An . (2 .9GHz) opt 41,101,105,130) £3995 
Agilent (HP) 8596E Spec. An. (12.8 GHz) opt various £6500 
Agilent (HP) 89410A Vector Sig . An. Dc to 10MHz £7500 
Agilent (HP) 89440A Vector Signal Analyser 2MHz - 1.8GHz £7750 
Agilent (HP) 33120A Function/Arbitrary Waveform Generator 15MHz£850 
Agilent (HP) 53131 A Frequency Counter £750 
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Agilent (HP) 53181 A Frequency Counter £750 
Agilent (HP) 4284A Precison LCR Meter £5750 
Agilent (HP) 6031A Power Supply (20V - 120A) £1250 
Agilent (HP) 6032A Power Supply (60V - 50A) £2000 
Agilent (HP) 6671 A Power Supply (8V - 200A) £1350 
Agilent (HP) E4411 A Spectrum Analyser (9kHz - 1.5GHz) £2995 
Agilent (HP) 8924C COMA Mobile Station Test Set £3000 
Agilent (HP) E8285C COMA Mobile Station Test Set £3000 
Agilent (HP) 54520A 500MHz 2 Channel Oscilloscope £1000 
Agilent (HP) 546450 100MHz Mixed Signal Oscilloscope £3000 
Agilent (HP) 8713B 300kHz - 3GHz Network Analyser £4500 
Agilent (HP) 8566B 100Hz - 22GHz High Performance Spec. An. £7000 
Agilent (HP) 8592B 9kHz - 22GHz Spectrum Analyser £6250 
Amplifier Research 1 OW1 OOOB Power Amplifier (1 GHz) £4700 
Anritsu ML 2438A Power Meter £1400 
Rohde & Schwarz SMY01 9kHz - 1040 MHz Signal Generator £1750 
Rohde & Schwarz CMD 57 Digital Radio Comms Test Set £4250 
Rohde & Schwarz XSRM Rubidium Frequency Standard £3750 
Rohde & Schwarz CMD 80 Digital Radio Comms Test Set £3500 
R&S SMIQ-03B Vector Sig. Gen. (3 GHz) £7000 
R&S SMG (0.1 - 1 GHz) Sig. Gen. £1750 
Tektronix THS 720A 1 OOMHz 2 Channel Hand-held Oscilloscope £1250 
W&G PFJ 8 Error & Jitter Test Set £4500 
IFR (Marconi) 2051 10kHz-2.7GHz) Sig . Gen. £5000 
Wayne Kerr AP 6050A Power Supply (60V - 50A) £1850 
Wayne Kerr AP 400-5 Power Supply (400V - 5A) £1300 
Wayne Kerr 3260A+3265A Precision Mag. An . with Bias Unit £5500 
Wayne Kerr 3245 Precision Ind. Analyser £1750 
Wayne Kerr 6425 Precison Component Analyser £2000 
Wavetek 9100 Universal Calibrator (Opts 100/250) £9000 
Various other calibrators in stock. Call for stock / prices 

p-~~ 
Technology 

I GS/s sampling rate 

250MHz bandwidth 

128M sample buffer memory 

125MS/s 12 bit AWG built in 

PicoScope 5203 
32M buffer £ 1195 

PicoScope 5204 
128M buffer £ 1795 



Beta Layout Ltd 
www.pcb·pool.com 
The Best Value Online PCB Prototyping 
Service Available: 
Instant on line quotations & ordering (no pre 
registration). 
We offer the following: 
• No minimum quantity. • No tooling 
charges. • No drill limitations. • 1 to 6 layers 
(prototype quantities) • 2 layers ( small pro
duction batches). Fr4,1.6mm,35 um,HASL 
(Pb free/Rohs/Weee) • Soldermask / 
Silkscreen (optional) • Leadtimes from 2 -8 
wor1<ing days • Full DRC on all orders ( we 
manually check every file I!!). • PCB-POOL® 

DataQuest 
Solutions Ltd 
www.dqsolutions.co.uk 
As specialists in the supply of ultra high
speed instrumentation cards for the PC 
and industrial chassis, we provide an 
advanced product range with the following 
features: 
• PCI, PCI-X, PCI-express & PXI formats. 
• Signal capture (AID) with sampling rates 

up to 500M samples/sec. 
• Simultaneous sample and hold with up 

to 16 bits resolution. 
• Waveform generation (D/A) to 125 mil

lion samples per second. 

DB Technology 
www.dbtechnology.co.ukl 
Anechoic chamber and open area test site. 
• Compliance Tests 
• Fixes included. FCC listed. 
• Flexible hourly booking available. 
• Rapid, accurate pre-compliance tests. 

FIT 
www.ftt.co.uklPICProTrng.html 
m (a Microchip Consultant Partner & 
Training Partner) has developed a range of 
courses - both distance learning and 
instructor led - covering Assembly and C 
Programming of PIC16, PIC18, PIC24 and 
dsPIC microcontrollers. For each processor 
family there are both C and Assembly pro
gramming courses at: • FOUNDATION 
LEVEL & • INTERMEDIATE LEVEL. For infor
mation about these courses, advanced 
courses and workshops such as: • 
Advanced C Embedded & Real Time 
Programming • TCP/IP & Ethernet • USB • 

'[1·' •• 1 

accepts direct outputs from 15 major layout 
softwares (see our website for details) 
Download our fully functional PCB LAYOUT 
software FREE of charge. 
Free Phone : 0800 3898560 

• Digital I/O and pattern generation for a 
wide range of logic levels. 

• Storage of data to deep on-board RAM 
or PC memory. 

• Fully portable systems for many types of 
card. 

. ~= --- -fTT - ~ .. --
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CAN • DSP • Motor Control • programming 
using Real Time Operating Systems such 
as uCOSII, CMX & Salvo and • other micro
controllers, please inquire. 
Tel: 020 8669 0769 Email: pictrng@ftt.co.uk 

Sky systems ltd 

www.sky·pcb.com 
Sky Systems Ltd. was established with the 
vision and promise of providing manufactur
ing high quality, cost effective solution and 
one-stop service to meet the most demand
ing of our customers' requirements. 
We offer the followings: 
• 1-12 Layers • Fr -4 / Cem-3 • HAL(Lead 
Free),Flash Gold, Electroless Gold Plating, 
OSP ,Immersion Silver, Immersion Tin • Gold 
Finger • Soldermask • Silkscreen • Routing / 
Punching / V-Cut • Online quotation • FREE 
PCB Prototype with quantity orders • Short 

Surplectronics 
www.surplectronics.com 
Surplectronics is a brand new electronics 
components e-Store with a difference. We 
specialise in popular electronic compo
nents from leading manufacturers at rock 
bottom prices that you won't find else
where. 
New lines are arriving every day and many 
of our products are one-off specials that 
may not be repeated. 
Our products are all new, unused and are 
fully guaranteed. Ordering is Simple, with 
UK shipment free for orders over £50 and 

Telnet Ltd 
www.telnet.uk.com 
Suppliers of quality second-user test 
and measurement equipment at prices you 
can afford. Manuals and accessories sup
plied. If you would like a quote, 
please call. We also purchase your surplus 
test equipment. Please call us for the best 
offers. 

TELNET 
1 Stoney Court, Hotchkiss Way, Binley 
Industrial Estate, CV3 2RL 
Tel: 024 76650702 Fax: 024 76650773 

Microchip 
Technologies 
http://www.microchip.com/ 
Microchip Technology Inc. is a leading 
provider of microcontroller and analogue 
semiconductors, providing low-risk product 
development, lower total system cost and 
faster time to mar1<et for thousands of 
diverse customer applications worldwide. 
Microchip designs, manufactures, and mar
kets a variety of high performance compo
nents for high volume, cost-effective embed
ded control solutions, including 8- and 16-bit 
PIC® microcontrollers; dsPIC® digital signal 

lead time • Fast worldwide delivery • 
Flexible quantity • CHINA Factory 
For more information or request a quote 
today from our web site. 

payment is completed credit card. Goods 
are shipped that day for prompt delivery. 
Surplectronics - serious about surplus. Tel: 
0870 850 5258 

Mobile: 07860 400683 
Email: dales@telnet.uk.com 

' ~=-7~~ 
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SPECIAl DEfERS 

controllers; development kits; serial 
EEPROMs, more than 350 mixed-signal ana
logue and interface products; KEELOQ secure 
data transmission products; and the 
PowerSmart® family of smart battery man
agement products. Microchip's product solu
tions feature compact size, integrated func
tionality, and ease of development. 



PRODUCTS & SERVICES 

ADVERTISI ,NG ENQUIRIES CONTACT MATTHEW ON: 020 7933 8980 

ADVERTISING 

SCRUFFY BEAR 5 Inch 
100 @ £1.99 each. 
500 @ £ 1.79 each. 

ARTICLED WANTED 

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 

PCB DESIGN 

Tel: (852) 2111 9428 

http://www.~ky-pcb.com 

BATTERIES/CHARGERS 

ANSMANN ENERGY (UK) LIMITED 
Units 19/20, Maple Park, Essex Road, 

Hoddesdon, Herts, ENll OEX, UK 
Tel: +44 (0) 870 609 2233 
Fax: +44 (0) 870 609 2234 
Email: info@ansmann.co.uk 

Web: www.ansmann.co.uk 

COMPONENTS WANTED 

Components wanted 
Excess/Surplus 

www.mushroom.co.uk 
01234 363611 

will collect anywhere in Europe 
Instant Cash Settlement 

DESIGN DEVELOPMENT & MANUFACTURE 

De~igri~ces~.~/ 
. Switch Mod~y DeSig rJ ~~. / ' 

Power: Factor. C~rrection Design~~kl~> . 
. " Lin~~~ltching Ar:!1 plife~ d~si~n:~·- · 

p!2t.e~g~.) .. ntell~C~~ .. Pro. e~rty ....... :.;,'.: ;1 D.""' -~~-.~-' . Producing .YOUR proauct ..... ,~ ,., .. ' ~ ' ~ 
.:. '\Jsin'g 'OUR"'world~SI,~sS~ice .~. . i _. ~. 

[
Far East pricing &' val~~ ~~-\ 
Engineering & Testing Programme .. ~ . . ' 

r . Global Logistics & Distribution - ~- ~ 

. www.class-d.com or Telephone (01623 654 080) 
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ELECTRONICS DEVELOPMENT SERVICES 

EMBEDDED SOFTWARE DEVELOPMENT 

EMBEDDED SOFTWARE DEVELOPMENT 
v R EAL T IME S YSTEMS D ESIGN, D EVELOPMENT & T ESTING 

V D IGITAL S IGNAL PROCESSING - T MS 320, S HARC, D sp56K 

v D EVICE D RIVERS, BSPs , L IBRARIES, F IRMWARE 

V S AFETY C RITICAL TO SIL3, M rsRA-C: 2004, POSIX, V XWORKS 

v VME, c PCI , PC104 OR C USTOM H ARDWARE 

Tel: 01293 817635 
Web: www.harmonicss.co.uk 
Email: sales@harmonicss.co.uk 

Premium quality at 
a competitive price 

ENCLOSURE DESIGN PCB MANUFACTURE 

:= 

CWE3=: 
CREATIVE PRODUCT DESIGN 

FOR SALE 

= == = == c:.:I. r--tI c:.:I. r ..... ~ . _ .. -~ - -._. __ ,--.r~L...I.t~ 
PCB DESIGN & MANUFACTURE 

for both the Hobbyist and Professional 

PCBs designed and produced from: 

• Notes • Schematics • Specifications 

• Descriptions • Print - outs • Gerbers 

Available With or without component assembly 

• FREE · PCB PROTOTYPE With Quantity Orders 

Email: adin.fo@agarciruit-~~"J.~[~ 
Tel: 028 90 738 a9? 



PRODUCTS & SERVICES 

ADVERTISING ENQUIRIES CONTACT MATTHEW ON: 020 7933 8980 

PCB MANUFACTURE 

www.rak.co.uk - data@rak.co.uk 
24 Hour Service 

Quality Prototype and Small Quantity 
Printed Circuits Fast 

Single Sided • Double Sided 
Multi Layer • PIFE • RoHS Compliant 

Silver & Gold • SMD Assembly 

Unit 12, Shirehill Industrial Estate, Saffron Walden, 
Essex CBll 3AQ 

Tel: 01799 526227 Fax: 01799 525107 

POWER SUPPLIES 

The World's Leading Independent 
Manufacturer of High Voltage DC 

Power Supplies, X-Ray Generators, 
& Monoblock X-Ray Sources. 

Let Us Transform Your Ideas Into Reality. 

Broomers Park. Unit #14 ~sp.ell man 
Broomers Hili Lane Pullborough 

West Sussex. RH20 2RY. England HogI'IV El«"rOOlCSColwalOO 

Tel: +44(0) 1798 817000 [ ~':"l 
Fax: +44(0) 1798 872479 ~ 

Email: Sales@SpelimanHV.co.uk _ :;:..~ 

PRODUCT DEVELOPMENT 

Turn·key product design, re·design (including RoHS) and 
manufacturing services to allow your business to stay 
competitive and meet your customers needs. 

• Wide development coverage 
including telecom n1Unlcatlons, 
broadcast, Industna!, automotl;e, 
white goods and commerCial. 

• Industrial safety & control products. 
• GSM/GPRS telemetry via SMS or 

data (TCP/IP) for M2M. 
• GPS enabled systems for asset 

tracking, security or monitoring. 

• EthemetjWiFI telemetry . 
• Broadcast audio & video routing 

and interfacing systems. 
• Automotive audio visual, 

security and accessories. 
• RobotiCS for education or 

the hobbyist. 
• Plofesslonal DVD and network 

video player accessories. 

email sales@designersystems.co.uk 
tel/fax +44 (0) 1872223306 
web www.designersystems.co.uk 

Designer 
Systems MICROCHIP 

Consultant Program S~I:J '.mld Member 

TAPE & REELING 

SMD TAPING & 
REELING SERVICES 

Tel: 00 44 (0)1582 412323 
Email: sales@actioncircults.com 

www.actioncircuits.com 

DEVICE PROGRAM
MING SERVICES 

action circuits 
(U K) LIM I TE D 

device programming & reeling specialists 

.111". 
I.C. PROGRAMMING 
& LASER MARKING 

SERVICES 

Tel: 0044 (0)1582 412323 
Email: sales@actioncircuits.com 

www.actioncircuits.com 

PCB MANUFACTURE 

POWER 

TOROIDAL 
TRANSFORMERS 

@ Product Range 10va - 6kva 

@ Short Lead Times 

@ Large or Short Production Runs 

® Very Fast Prototype Service 

@ All products manufactured in UK 

TIGER TOROIDS LTD 
Unit 5 Pulham Market Hall, 

Station Road, Pulham Market 
Diss, Norfolk, IP21 4XF 

Tel: 01379 608 868 
Fax: 01379 608 871 

SERVICES 

POWER SUPPLY DESIGN 
Switched Mode PSU 

Power Factor Correction 
designed to your specification 

Tel/Fax: 01243 842520 
e·mail: eugenjus@cix.co.uk 

Lomond Electronic Services 

SOFTWARE 
DEVELOPMENT 

MICROCONTROLLER 
SOFTWARE DEVELOPMENT 
• Microcontroller Softwares 
• PC I Palmtop Softwares 
• Many Years of experience 
• Professional Approach 
• Latest Development Tools 
PLA ELECTRO APPLIANCES (P) LTD 

PCB MANUFACTURE 
VISIT PC8-VALUE.CO.UK FOR 

- REAL-TIME QUOTES CALCULATOR 
- LOW COST, EVEN FOR SMALL QUANTITIES 
- A QUALITY SERVICE YOU CAN TRUST 
-ON-LINE PURCHASING OPTION 
-PCB LAYOUT DESIGN 

~e~~LVJJ 
liMITED 

UNIT 39, LANSDOWN IND. EST. 
CHELTENHAM, GLOS, GL51 8PL 

TEL: 01242 587700 
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PRODUCTS & SERVICES 

ADVERTISING ENQUIRIES CONTACT MATTHEW ON: 020 7933 8980 

SERVICES 

• Prototypes at a fraction of the cost 

• Tooling and setup included 

• Industry standard quality 

• Any contour 

with first order 

Follow up Services Runs . 

CAM/CAD Consulting . 

ONUNE Quotations . 

ISO-Approved • 

TRANSFORMER MANUFACTURE 

NEW 

Our new East European production plant for 
medium to high volume production is now fully 

operational. 

(while stocks last) Tel.: + 353 (0)61 701170 We are pleased to offer an end to end solution for 
wire wound components Via a UK based company Fox: + 353 (0)61 701164 WWW.PCB·POOL.COM soles@be.o-loyout.com 

FOR SALE 
Ll2 . l Niln ro d w,!,! . L~!.l D(H~'~l lr.~d c !-' .Irll. 
Wirnuo rl1\: DtH!.l;!l. Dt12l 7 511. 

AgilentlHP3561 A 

Dynamic Signal Analyser 

£1600.00 Inc. VAT 

Excellent working Order 

Good Cosmetic Condition 

Operator & Service Manual 

90 Day Warranty 

Tel: 0120187 2101 Fa T: 01 2Q2 87 ~ 87 
E-l\I.:.i1: Ie '-··at.omatic-\ indin~co.uk 

Web: WW'i .automatic-windin£,'S.A'"O.uk 

SURPLUS COMPONENTS FOR SALE 

new parts @ surplus prices 

www.surplectronics.com 
Tel: +44(0)1454 315432 

Email: sales@jelavender.fsnet.co.uk 

REMOTE MANAGEMENT 

Infratec AG, a supplier of Rack Monitoring 
Systems for the control and management of EDP 
and telecommunication systems, has launched a 
new SpeedUp Partnerprogramme. The 
programme offers potentially lucrative conditions 
and services, but above all it offers the SMS 
Alarm System which controls both PCs and 
servers; for instance, in case of damage, an 
alarm is sent via SMS or via email. 

The SpeedUp Partnerprogramme has three 
categories: Partner, Silver Partner and Gold 
Partner. Certification depends essentially on 
training courses relating to the products. In order 
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to achieve the Silver Partner status, training on 
the Remote Monitoring System and on Power 
Monitoring Products is required. The Gold 
Partner status can be obtained once training on 
NMS 1000 software for general control is 
undertaken. 

Competent Partners can give suitable advice 
to their clients and thus sell Infratec products. 

Infratec range of products includes 
individual components and complete solutions 
for the range of KVM switches, KVM extender, 
cabinet monitors and even power distribution 
units and serial console servers. 

IN~~ 

Infratec Pro 
KW7 A Industrial Estate 

Corradino PLA3000 
Malta 

Tel: +356 (0) 21 663 900 
Telefax: +356 (0) 21 663 783 
E-Mail: info@infratec-ag.de 



An embedded Web 
server out-of-the-box. 

Stellaris LM3S6965 
Evaluation Kit 
featuring integrated Ethernet. 

£35 

Stellaris LM3S8962 
Evaluation Kit 
featuring integrated Ethernet 

and CAN. 

£45 

• Deterministic ARM
Cortex"'-M3 cores 

• Real-time multi-tasking 
MCUs 

• Compat ibility from 
$1 to 1 GHz 

Stellaris LM3S811 
Evaluation Kit 
Discover the exciting ways 

this evaluation kit was used 

in DesignSteilaris2006 at: 

www.LuminaryMicro.com/ 

DesignStellaris2006. 

£25 

A CAN network out-of-the-box. 

Stellaris LM3S2965 
Evaluation Kit 
featuring integrated CAN. 

£40 

Stellar'is LM3S1968 
Evaluation Kit 
featuring battery 

backed hibernation. 

£30 

M I C R 0 is the creator of t he award-winning 

Stellaris family of microcontrollers. For more infor mation about •• the entire Stellaris family of products, please vis it ou r webs ite at 

LuminaryMicro.com. 
Corfex 
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SMARTER DESIGN DOESN'T 
HAVE TO COST TH E EARTH! 
Businesses working with Envirowise are finding that they can save on 
average £18,OOO/year* and reduce their impact on the environment. 

Envirowise is offering a unique opportunity to find out how cleaner design 
principles can be adopted to: 

• achieve cost savings 
• satisfy legislation 
• improve competitive advantage 

Register at www.envirowise.gov.uklwebinar 

*2005 Envirowise Impact Assessment. 

enVl-rO~.71· se} SUSTAINABLE PRACTICES 
VV SUSTAINABLE PROFITS 


