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Team
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1 was born in Wirral, Merseyside where I lived up until 7 years ago
when I moved to Talybent, near Aberystwyth. I studied Geography
at Aberystwyth University, but my interests cover a wide range of
subjects and I am currently learning how to program in C.

My other hobbies include reading, short story writing, science
fiction programmes, computer games and keeping up to date with
technological trends and current events.

You can contact me at jaldred(@kanda.com.
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Anna Penar ~ Media Sals
T was born in a mountain area in Lower Silesia in
Poland in February 1975. I studied Law in three
countries: Poland, Germany and United Kingdom.
I have two law degrees and study at the moment a
part-time MBA at the University of Wales (Aberystwyth).
I often worked for international organisations like Red Cross
in Poland, Konvai 96 in Germany, but have work experience in
administration (magistrate court and Internal and Foreign Ministry
in Potand} and business as well { DEBET censulting and accounting
company in Wroclaw, Kanda Systems).
One of my passions are foreign languages (Polish, Russian,
German, English, Spanish and Italian), Contact:

apenar(@kanda.com.

| Nagaioka - Publishi _
[ was born in Aberystwyth, brought up on a welsh hill
farm and then studied Politics at Leicester, then a year in
Bithag, Spain as a TEFL Teacher .

I did an MBA and moved to Tokyo, where I worked for two
diverse Japanese companies, studied on a Scholarship scheme at
Keio University.

I relocated to the UK after 9 years in Tokyo, and joined Kanda in
October 2000 as Marketing Manager, and am now in charge of
Electronics and Beyond.

T enjoy horse-riding, oriental arts and learning new
skilts, I speak fluent Japanese and some Spanish.

I can be contacted on 01970 621030 , via Fax on
01970 621040 , email to

nnagacka@electronicsandbeyond.com and welcome

any feedback on the contents of the magazine.

Paula Matihews - Subscriptions Manager
T'was born in Sutton Coalfield not so long ago, I have a BTEC in
Business and Finance and Business & Finance.

I worked as a special constable for 4 years in Aberystwyth and
then joined Kanda Systems in 1997 as a receptionist and later on
as an accounts assistant and customer service co-ordinator.

In'my spare time, I enjoy films, reading and dining out and try
to do some sport in between.

As Your Subscriptions manager, I handle all day to day queries
on Electronics and Beyond, update all customer information and

you can ring the Electronics and Beyond Hotline on 01970 621039

which is open between 9 and 5.30pm on weekdays for assistance.
T look forward to talking to you and helping you with any
questions you have as a subscriber to Electronics and Beyond.
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_..editorial

Summer is

*he fresh face of Electronics and Beyond is here for early Summer.
As the sun starts to shine brighter each day we hope in the same
way that by adding colour and content we can brighten up the

image of your magazine which has over 20 years of history in the
Efectronics world. We believe you will like the new colour coded
themes running through the pages and that you will be able
to pick up new ideas and opportunities in the new look
format.
In the green section, let us intreduce you to CAT, not
the animal species as such, but the Centre for Alternative
Technology where you have the opportunity to learn more
about wind turbines and their ability to conserve energy.
Enter the time warp as we take you back in time to issue 109
and the challenge is to rework an old project with state of the art
cemponents.

If you need help setting up internationally recognized standards for
your business then flick through the ISO introduction or find out what
CE marking really means in blue.

Look out for Rabots of the configurable kind as they come to
life in red.

For those of you interested in micro electronics, watch
out for the colour purple which introduces you to the
myriad of micro controllers from many of the world’s

leading silicon manufacturers.
We have listened to your feedback over the last six months
and have worked to make the design and content interesting and
lively whilst keeping it user-friendly. As Uri moves to Microsoft, many
old favourites arrive back such as the classified section where you can
exchange valuable bits and pieces plus you have the chance to voice
your opinions on the Letters page or you may wish to be creative and
wanl te try your hand at picture taking or write a story for the
magazine. Maybe you would instead just like to pick a good

ey 'g‘ book from the shelf in the Bookshop and go off to read it

under a tree in the shade.
Our aim throughout is to provide something of interest
for everyone involved in the world of electronics and you
can tell us directly if we are succeeding by taking the time to
fill out the readership questionnaire .

Remember you have the option to send, fax or email any
suggestions or comments to me and also please do visit your
Electronics and Beyond website and if you want to link up then let me
know as the web ring for .electronj .Ccom grows and
spreads each day. At the left you can see the team behind the new
look magazine- literally the who’s who of Electronics and Beyond .
This team looks forward to taking you on a journey back to the past,
into the present and forward into the future of Electronics.
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Elnec win the
Golden AMPER 2001...

At the 9th International Trade
Fair of Electrotechnics and
Electronics in the Czech
Republic, Elnec won the AMPER
2001 award. This international
fair is held every April and this
year, Elnec won with their
universal programmer,
LabProg+.

The MD of Elnec, Viadimir
Doval said ‘We are proud to
receive this prize, it is a big
success for our company'.

ELFCTRONICS and BEYONO

& hell Renewables Ltd, has
welcomed the

w2 announcement by the
Crown Estate that it has been
chosen to explore the potential
of developing an offshore wind
farm in the Irish Sea near
Blackpool.

Shell has been awarded a ten-
square-kilometre-block, which
has been earmarked for possible
development as a wind farm with
up to 30 turbines generating at
least 60 megawatts of electricity
- enough for 43,000 households
or more than half the households
in Blackpool. The project, if it
goes ahead, will reduce global
annual carbon dioxide emissions
by at least 135,000 tonnes,
sulphur dioxide by 1,570 tonnes
and nitrogen oxide by 473
tonnes.

'We are very pleased to be
selected for this site. The UK
offshore wind has the potential
to contribute appreciably to the
country's future energy needs
and we wish to play a significant
role in developing this exciting
new industry,' said David Jones,

ELECTRONICS

| welcomes

offshore wind
opportunity

Executive Vice President of Shell
Renewables' Wind Energy
business. ‘We believe that with
Shell's wealth of experience in
working offshore, we can
become a leading innovator
developing this technology to its
full potential and continue to
meet our commitment to
sustainable development.’ The
proposed site lies next to two
others, awarded by the Crown
Estate to Celt Power and Elsam
A/S respectively, and the three
companies have agreed to work
together on site investigation
and development.

Extensive site evaluation,
including onsite wind
measurement, environmental
studies and discussions with the
local communily will now take
place. Final consent will have to
be obtained from the
Department of Trade and
Industry after full consultation.
Construction is estimated to start
in 2004. The UK is one of the
windiest countries in Europe and
has enough offshore wind
practically available to supply
one third of total electricity
demand, according to the
Department of Trade and
Industry. Shell has identified the
UK as one of its priority areas in
its newly developing wind energy
business and is part of a
consortium that constructed a
four-megawatt-capacity offshore
wind project near Blyth in
Northumberiand last year.

Globally, Shell Renewables is
committed to becoming a leader
and innovator for offshore wind,
developing and operating wind
energy projects largely in Europe
and North America.

Shell Renewables was
established by the Royal
Dutch/Shell Group to develop
commercial opportunities in
solar, biomass and wind energy.
Renewable energy sources are
expected to meet an increasing
percentage of the world's
energy demand and Shell
Renewables plans to be a
significant player in this
sustainable energy market.

Eashy Electronics

Easby Electronics extends its
offering of suppression products
with a new range of X1 Class
suppression capacitors from
Acrotronics. The capacitors have
built-in self-healing properties
designed for equipment that is
permanently connected to the
mains supply. The R49 extends
the wide choice of suppression
products available from Easby,
which include film and ceramic
capacitors, transient voltage
diodes, inductors and a wide
range of mains plug and
PCB/chassis mounted fiiters.
Contact Easby Electronics on
01748 850555 or via email to
al S
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Smartcard

The biggest SmartMedia Card to
date has been launched.
SmartMedia is the latest in data
storage, and features an
embedded NAND-type flash
memory chip that allows users to
store a library of images and
sounds.

This removable cafd is ideal
for storing data within
equipment such as digital
cameras, PDA’s, voice recorders
and other mobile electronic
devices. This development will
enable digital still cameras and
portable information equipment
to become smaller in size. It also
saves time when transferring
images from portable devices to
PC's

Dane-Elec’s CompactFlash
Adapter is a clever gadget that
enables a small, CompactFlash
card to physically resemble a

Media -Biggest yet

standard ATA Flash memory

CompactFiash card
from a digital camera is
inserted into the
CompactFlash Adapter
that in turn is placed
into the standard PC
card or PCMCIA slot
located on most PC’s
and laptops. The user
has the ability to
download images from a
digital camera to a computer
quickly and easily.and then
transfer and receive data from a
PC or MAC

Dane-Elec’s PhotoMate card
reader enables users of digital
cameras, MP3players, PDA’s and
portable devices to transfer data
to and from a PC or Mac. Just by
inserting the CompactFlash card
into the reader, data can be

downloaded providing an
effective way of moving files,
images and data. PhotoMate
readers do not require additional
software, and are available for
use with USB ports, providing a
true plug and play experience on
both PC and Mac.

For more information on Dane-

Elec visit www.dane-elec.com

UEA to become an
‘Electronic Campus’ with
Foundry Networks

The University of East Anglia has invested in Foundry’s Gigabit
Ethernet solutions for its main campus in Norwich. This will
allow for a new web-based interactive learning system,

advanced teaching and research

methods can then be used, creating

an 'electronic campus’ for the 15,000 [
staff and students. |: 0 U N D R Y
‘This reinforces UEA's commitment NETWORKS

to electronic development in

education’ said Dr David Baker, Pro-Vice-Chancellor for Human
Resources and Academic Infrastructure.

The new network will support video conferencing and offer
students increased access to online materials. Financing for the
network upgrade was obtained from the Higher Education
Funding Council for England and will enable the University to
pioneer new Internet-based teaching methods.

June 2001

Providing
Internet Access
for the Blind

Blind or visually impaired
individuals are largely excluded
from being able to enjoy the
variety of information available
on the WorldWide Web-from
online newspapers and travel
services to personal contacts
and chat rooms.

But now, help is on the way:
Cityweb Plus, an online service
for the blind and visually
impaired, allows users to
interactively determine what
they read or listen to on the
Internet. C-LAB-Siemens’ and the
University of Paderborn's

i)

ARM news

ARM Holdings plc announces
52% growth in revenues and
39% increase in pre-tax
profit. Robin Saxby, Chairman
and Chief Executive Officer
said of the first quarter’s
results, ‘As an intellectual
property licensing business,
we have not been directly
exposed to the inventory
corrections seen by many
technology companies in the
last few months and have
experienced a strong quarter,
with 20 licenses signed’

STMicroelectronics
licences ARM
microprocessor
cores

STMicroelectronics has
licensed the ARM7TM,
ARMOTM and ARM10TM
families for use in its system-
on-chip (SoC) devices.
STMicroelectronics is
integrating the ARM
Microprocessor cores onto its
technology roadmap for
wireless, wireline and printer
businesses, and will use ARM
cores to provide complex SoC
solutions to customers in the
areas of automotive and
digital radio.

ARM Supports
partners and
developers
community with
launch of ARM
Devzone wehsite

The ARM DevZone site will
host an online community in
a collaborative environment,
providing development
advice, open communication
forums and advanced access
to new ARM technology.
The ARM DevZone will o

ELECTRONICS and BEYOND



NEWtes

(D also provide support for the
growing Linux community.
‘We see the ARM DevZone as
a ‘one-stop developer shop'
providing a valuable resource
to our development
community that will help
them achieve faster time-to-
market for their products’
said Rod Crawford, Director,
Third-Party Software
Products, ARM.

For more information visit
WWww.arm.com

Xicor Announces
Fibre Optic Module

Xicor Inc. in California
(Nasdaq/NMS: XICO) has
announced the availability of
a 1Gb/s fiber optic module
reference design. This
reference design is a
complete fibre optic module
system targeted at Fibre
Channel and storage area
network applications. The
reference platform contains
Honeywell HFE4380-321
Vertical Cavity Surface
Emitting Laser (VCSEL)
diodes, Micrel SY88922 &
SY88905 driver IC's to
control PECL compatible data

The reference design is
available free at

The module design
provides solutions to some of
the key design challenges
facing fibre optic module
designers today, these being,
temperature compensation,
control of the ‘knee’ or
threshold effect, and accurate
monitoring of average optical
power output.

‘This reference design is a
tool for designers tackling
fibre optic modules for LAN
applications,’ stated Mike
Levis, vice president of
marketing at Xicor. It clearly
articulates the key 0

ELECTRONICS and BEYOND

innovation warkshap

developed Cityweb Plus with the
Internet provider Cityweb
Netwark. It is based an software
that converts Internet content
into a Braille display ar, for those
wha cannot read Braille, into
voice output.

Special pragrams transform

the computer data from the Web
into tactile or audible
information. If photographs are
part of the content, the software
uses the available captions as a
description.

The informatian provided is
based on the Cityweb online
service, which offers local and

international news from all
editions of the WAZ newspaper
group. The easy to use service is
also suitable for business
purposes and for use by older
people who are not that famitiar
with information technology.
Further information is available
at www.c-{ab.de/textbrowser.

Xilinx Unveils
World’s Fastest
FPGA soft

Processor.

Xilinx Incorporated has unveiled
the MicroBlaze pracessor, the
world’s fastest 32-bit soft
pracessor care developed by an
FPGA (Field Programmablie Gate
Array) vendor. Running at
125MHz, the MicroBlaze delivers
a true 32-bit instruction and data
bus critical for building compiex
systems for the networking,
telecommunication, data
communication, embedded and
consumer markets. The
pracessor features a Harvard-
style architecture with separate
32-bit instruction and data
busses running at full speed to
execute programs or access data
out of an-chip or external
memaory.

The core of the processaor is a
standard RISC-based engine with
a 32 register by 32 bit Lut RAM-
based (fast) Register File, with
separate Instructions for data
and memory access. [t supports
bath an-chip BlockRam and/or
external memory. All peripherals
including the memary controller,
UART and the interrupt controlier
run off of the OPB bus. Additional
pracessar perfaormance is
achieved by utilising Virtex-I1
architecture features like the
embedded mulitplier ALU.

According to Wim Roelandts,
Xilinx’s president and CEO, ‘The
MicroBlaze processor offers
performance previously seen
only in ASICs. By running at
twice the speed and using half
the iogic of competing FPGA

Latest System

v

dn Clhip

device from Sunrise uses

ARM core

Sunrise Electronics, the UK’s distributor of NEC semiconductor
products announced an exciting new development known as
System-on-Chip Lite. The device is based on the ARM7TDMI
32-bit RISC microprocessor core. The ARM core-based
subsystem frees the user from the task of developing a
complete RISC computer system. Intended applications are
factory automation, industrial bus systems, card readers,
business phanes, terminals and home communication.

Contact: www.sunrise.co.uk/arm_core.htm

vendors’ best efforts, MicroBlaze
demonstrates its clear
architectural advantage and also
the power of the Xilinx Virtex-1I
FPGA fabric’.

The MicroBlaze processor has
been deployed through a beta
program to leading suppliers of
networking and
telecommunications equipment
manufacturers and will be in
production in late summer of
2001. As part of this Beta
program, Xilinx has already
delivered CoreConnect enabled
peripherals including an Arbiter
and UART. Under development
are 10/100 Ethernet MAC, SPI
and ATM Utapia levet-2

interfaces as well as a standard
set of peripherals, including
timer/counters, UART, interrupt
controller, GPI0, and external
flash and SRAM memory
interfaces.

A leading innovator of
complete programmable fogic
solutions, including advanced
integrated circuits, software
design toals, and predefined
system functions delivered as
cores, Xilinx invented the Field
Programmable Gate Array and
fulfils maore than half of the
world demand for these devices
today. For more information, go
to the Xilinx web site at
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Eurobytes

The introduction of the Euro
will require most if not all
processes/systems that handle
maonetary amounts to be
upgraded or even replaced.
Most organizations use
psychologically attractive
pricing such as £9.99 or £49.99
etc, but what will happen when
these amounts do not convert
into a similarly attractive Euro
price?

The options are to raise or
lower prices or repackage to an
acceptable price ievel.
Conversion to the Euro will need
to be more than getting the
symbol on the invaices right.

There is an inherent risk of data

two currencies separate 10
facilitate easy banking and

Text messaging
- the ultimate flirting tool

Text messaging may be the ultimate street fanguage for today’s

teenagers, but many are using this new way of communicating as a

way 1o combat nerves when embarking on new relationships

according to a recent survey conducted by Orange. Over 30% of 16-

18yr olds are sending an average of over 20 messages a week and
many respondents are relying on texting to avoid those tricky face
to face conversations.

Chatting-up girls seems to be the thing for boys, with over 52%

using their mobiles to get a date compared to only 19% of girls! But

when it comes down to gossiping, the girls take the top slot-47%
use texting to swap news on their mates and their love-lives as
opposed to only 3% of boys!

That's where the differences between the genders stop and the
similarities start. 72% of teens (72% girls v 71% boys) agreed that

they get a buzz from receiving text messages and 54% (54% girls v

56% boys} are disappointed if they don't receive at least one
message every day!

Style is everything for teens and texting is no exception,
especially with the use of symbols. 93% of girls and 86% of boys
knew what CUL8R (see you iater?) stood for whereas 40% of boys

June 2001

pollution and how does one keep

reconciliation of balance sheets?

The executive'’s

essential

euro checklist

@ Click here to download our spectal offer.

Do you have an opinion?
Please send your thoughts to the
Editor at Electronics and Beyond.

For more information on the
Euro available in the 5 main
European languages, visit
www.5-ibm.com

and only 18% of girls

knew how to text ‘Be

seeing you’ {BCNU}

properly!

Overall though, the

teens knowledge of texting
symbols is below par: Only
22% of teens knew KHUF (Know
how you feel) .I & (tongue-tied)
caused the most problems-only
10% knew it. . Only 16% of bays
& 18% of girls knew the symbol
forin love (* *)

However, getting news or
info via text messaging is
deemed too boring for this age
group as none of the
respondents admitted to
receiving the latest news
information to their mobiles!

Denise Lewis, Group
Director of Corporate Affairs
stated ‘Text messaging
provides yet another way to
share our thoughts with
others. Where shyness used to
prevent some from
communicating their feelings,
text messaging has fuily
opened the gates; the buzz of
receiving text messages goes
on the anytime, anywhere
scenario. Orange text
messaging is the ideal way to
keep in touch!

For more information on

Orange, visit www.orange,com.

N

(D challenges, and provides

real world solutions that our
customers can use as a
starting point in their next
design.’

Xicor designs, develops,
and markets a wide variety of
programmable mixed-signal
integrated circuits and
nonvolatile memory products
used in networking,
computing, communication
and industrial applications.
The Company’s products
include digitally controlled
potentiometers and system
management IC's that allow
system designers to digitally
control analog functions in
signal processing,
microprocessor monitoring
and power management.

Xicor can be found at
WWW.XiCOr.com.

Samsung finds new
route to displays
market throug
PanelX

The flat panel dispiay
industry’s Business-to-
Business(B2B) portal and
trading site PanelX, has
added Samsung Electro-
Mechanics to its extensive
portfolio of leading disptay
brand names. PanelX enables
industry professionals to view
and order Samsung products
online, and as PanelX has a
truly global presence so there
are no hidden costs in the
form of duties, customs or
fong shipping times.

For more information on
Samsung contact:
On PanelX

ELECTRONICS and BEYOND
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t was not the first constructional toy, but it
? does seem to have been the first metal one

that incorporated all the important
elements that make such a system work
{namely regular spaced holes which take bolt
fixings and axles}. The product wasn't an
instant hit — it was, at first, crudely made and
a set cost 7/6d, which was very expensive
back then. However, through a combination of
good marketing and sheer persistence it
slowly began to take off. By 1907 it had
gained its new P ——

" elebrates

electronic themes

‘golly its fun to
build Meccano
~dels!”

O AV |

'!‘x\..,

Cen tenary

IT IS 100 YEARS AGO THIS YEAR THAT FRANK HORNBY
(WHO IS ALSO REMEMBERED FOR HORNBY MODEL
RAILWAYS) PATENTED HIS METAL CONSTRUCTION TOY
THEN KNOWN AS ‘MECHANICS MADE EASY’.

loads of websites out there operated by www.eleinmec.freeserve.co.uk, the electronic

dedicated enthusiasts.

www.meccanoman.co.uk is operated by
Meccano specialist Dave Taylor, who runs a
mail order service and has a wealth of

name — MECCANO, | & = 4 & ¥

G

e Meccano information on
| his website. Meccano fans

e

as well as several

284
imitators. Over the "‘ ‘ D(

‘M@J

can find out, via this
website, about Meccano

years, gears and
other specialised

Wl 4 e w.-y.a».:-u-.-.-w.nn i

club meetings and
centenary events.

Tor'l hree mast fow with
HECZAND,

part were

| The Meccanoman site

L AT

introduced and

forms part of an in

quality was also

Mk T S 5 S35, |

integrated on-line

 Rebarepa by

improved. British

community known as the

production Ceased s

during WW?2 but resumed in 1945. After a
brief period of prosperity in the 1950s, their
fortunes began to wane. After a series of
takeovers, production at the famous Liverpoof
Binns Road factory closed in 1979. Production
continued at a Meccano subsidiary plant in
France, where it continues to this day.

Meccano on the web

At the time of writing, the English version of
the official Meccano site is under
construction, but there is a French version
available via a language selection screen on
www.meccano.com. In addition there are

ELECTRONICS and BEYOND
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Meccano Web Ring, further
details of which are available at
www.meccanoweb.com/mecgring, The
Meccano web Ring links together numerous
Meccano-orientated websites in such a way
that the user can easily move back and forth
through different sites, call up an index of
sites at any time, and even call one up at
random. All this is achieved merely by
clicking on a special interface at the bottom
of each page.

Electronics In Meccano
One of the best sites on the Meccano Web
Ring is that of Electronics In Meccano Online

version of a four-page magazine published
quarterly by Tim Surtelt which aims to help
Meccano modellers put electronic circuits to
good use in their models. To quote the site
itself, “The circuits described in the articles
range from simple wiring, such as reversing
switches for motors, through to more
complex circuits for controlling lamps and
motors’. All articles contain circuit diagrams
and shopping lists for the components
involved. The site also includes a circuit shop
where you can buy ready assembled items,
and a selection of component wizards which
can calculate the components that you need
for any given circuit, and will even give you
pictures of the components themselves. &
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ideas into profit

A REPORT BY THE INTERN

I
What if standards did not exist?
If there were no standards, we would soon
notice. Standards make an enormous
contribution to most aspects of our lives —
although very often, that contribution is
invisible. It is when there is an absence of
standards that their importance is brought
home, For example, as purchasers or users of
products, we soon notice when they turn out
to be of poor quality, do not fit, are
incompatible with equipment we already
have, are unreliable or dangerous. When
products meet our éxpectations, we tend to
take this for granted, We are usually unaware
of the role played by standards in raising
levels of quality, safety, reliability, efficiency
and interchangeability - as well as in
providing such benfﬁts at an economical cost.

ISO (International Organisation for
Standardisation) is the world's Jargest
developer of standards. Although ISO’s
principal activity is the development of
technical standards, ISO standards also have
important economic and social repercussions.
IS0 standards make a positive difference, not
just to engineers and manufacturers for
whom they solve basic problems in
production and distribution, but to society as
a whole.

The International Standards which ISO
develops are very useful. They are useful to
industrial and business organisations of all
types, to governments and other regulatory
bodies, to trade officials, to conformity
assessment professionals, to suppliers and
customers of products and services in both
public and private sectors, and, ultimately, to
people in general in their roles as consumers
and end users. I

1S0 standards contribute to making the
development, manufacturing and supply of
products and services more efficient, safer
and cleaner. They make trade between
countries easier and fairer. They provide
governments with a technical base for
health, safety and environmental legislation.
They aid in transferring technology to
developing countries. They safeguard
members of the general public, as well as
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making their lives simpler.

When things go well — for example, when
systems, machinery and devices work well and
safely — then often it is because they conform
to standards. And the organisation responsible
for many thousands of the standards, which
benefit society worldwide, is 1SO,

p ‘nl,--‘,

Who IS0 is

ISO is a network of the national standards
institutes of some 140 countries, on the basis
of one member per country, with a Central
Secretariat in Geneva, Switzerland, that
co-ordinates the system.

IS0 is a non-governmental organisation: its
members are not, as is the case in the United
Nations system, delegations of national
governments. Nevertheless, ISO occupies a
special position between the public and
private sectors. This is because, on the one
hand, many of its member institutes are part
of the governmental structure of their
countries, or are mandated by their
government. On the other hand, other
members have their roots uniguely in the
private sector, having been set up by national
partnerships of industry associations.

Therefore, ISO is able to act as a bridging

organisation in which a consensus can be
reached on solutions that meet both the
requirements of business and the broader
needs of society, such as the needs of
stakeholder groups like consumers and users.

What IS0’s name means

Because ‘International Organisation for
Standardisation’ would have different
abbreviations in different languages (‘I0S’ in
English, ‘OIN’ in French for Organisation
internationale de normalisation), it was
decided at the outset to use a word derived
from the Greek isos, meaning ‘equal’.
Therefore, whatever the country, whatever
the language, the short form of the
organisation’s name is afways ISO.

How it all started

International standardisation began in the
electrotechnical field: the International
Electrotechnical Commission (IEC) was
established in 1906. Pioneering work in other
fields was carried out by the International
Federation of the National Standardising
Associations {ISA), which was set up in 1926,
The emphasis within ISA was laid heavily on
mechanical engineering. ISA’s activities came
to an end in 1942.

In 1946, delegates from 25 countries met
in London and decided to create a new
international organisation, of which the
object would be 'to facilitate the
international co-ordination and unification of
industrial standards’. The new organisation,
IS0, officially began operations on 23
February 1947,

What ‘international standardisation’
means

When the large majority of products or
services in a particular business or industry
sector conform to International Standards, a
state of industry-wide standardisation can be
said to exist. This is achieved through
consensus agreements between national
delegations representing all the economic
stakeholders concerned — suppliers, users
and, often, governments and other interest
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groups, such as consumers. They agree on
specifications and criteria to be applied
consistently in the classification of materials,
in the manufacture and supply of products, in
testing and analysis, in terminology and in
the provision of services. In this way,
International Standards provide a reference
framework, or a common technological
language, between suppliers and their
customers — which facilitates trade and the
transfer of technology.

How IS0 standards benefit society

For businesses, the widespread adoption of
International Standards means
that suppliers can base the
development of their products
and services on specifications
that have wide acceptance in
their sectors. This, in turn,
means that businesses using
International Standards are
increasingly free to compete
on many more markets around
the world.

For customers, the
worldwide compatibility of
technology which is achieved
when products and services
are based on International
Standards brings them an
increasingly wide choice of
offers, and they also benefit
from the effects of
competition among suppliers.

For governments,
International Standards provide the
technological and scientific baselines
underpinning health, safety and
environmental legislation.

For trade officials negotiating the
emergence of regional and global markets,
International Standards create ‘a level playing
field’ for all competitors on those markets.
The existence of divergent national or
regional standards can create technical
barriers to trade, even when there is political
agreement to do away with restrictive import
quotas and the like. International Standards
are the technical means by which poiitical
trade agreements can be put into practice.

For developing countries, International
Standards that represent an international
consensus on the state of the art constitute
an important source of technological know-
how. By defining the characteristics that
products and services will be expected to
meet on export markets, International
Standards give developing countries a basis
for making the right decisions when investing
their scarce resources and thus avoid
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squandeting them.

For consumers, conformance of products
and services to International Standards
provides assurance about their quality, safety
and reliability.

For everyone, International Standards can
contribute to the quality of fife in general by
ensuring that the transport, machinery and
tools we use are safe.

For the planet we inhabit, International
Standards on air, water and soil quality, and
on emissions of gases and radiation, can
contribute to efforts to preserve the
environment.

Mulhmedla standards
what's nexi?

The hallmarks of the IS0 brand:

Equal foeting

Every participating ISO member institution
has the right to take part in the development
of any standard which it judges to be
important to its country's economy. No
matter what the size or strength of that
economy, each participating member in ISO
has one vote. ISO’s activities are thus carried
out in a democratic framework where each
country is on an equal footing to influence
the direction of ISO's work at the strategic
level, as well as the technical content of its
individual standards.

Voluntary

ISO standards are voluntary. As a non-
governmental organisation, ISO has no legal
authority to enforce their implementation. A
certain percentage of ISO standards ~ mainly
those concerned with health, safety or the
environment — have been adopted in some
countries as part of their regulatory
framework, or are referred to in legislation
for which they serve as the technical basis.

Such adoptions are sovereign decisions by
the regulatory authorities or governments of
the countries concerned; ISO itself does not
regulate or legislate. However, although 1SO
standards are voluntary, they may become a
market requirement, as has happened in the
case of ISO 9000 quatity management
systems, or ISO freight container dimensions.

Market-driven

ISO develops only those standards for which
there is a market requirement. The worlk is
carried out by experts on loan from the
industrial, technical and business sectors
which have asked for the
standards, and which
subsequently put them to use.
These experts may be joined by
others with relevant knowliedge,
such as representatives of
government agencies, consumer
organisations, academia and
testing laboratories.

Consensus

Although ISO standards are
voluntary, the fact that they are
developed in response to market
demand, and are based on
consensus among the interested
parties, ensures widespread
applicability of the standards.
Consensus, like technology,
evolves and ISO takes account
both of evolving technology and
of evolving interests by requiring
a review of its standards at least every five
years to decide whether they should be
maintained, updated or withdrawn. In this
way, IS0 standards retain their position as the
state of the art, as agreed by an international
cross-section of experts in the field.

Worldwide

IS0 standards are technical agreements that
provide the framework for compatible
technology worldwide. Developing technical
consensus on this international scale is a
major operation. In all, there are more than 2
850 IS0 technical groups {technical
committees, subcommittees, working groups
etc.) in which some 30 000 experts participate
annually to develop ISO standards.

IS0 and world trade

1S0O - together with IEC (International
Electrotechnical Commission) and ITU
(International Telecommunication Union} — is
building a strategic partnership with the
World Trade Organisation (WTQ} with the
common goal of promoting a free and fair
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global trading system. The political
agreements reached within the framework of
the WTO require underpinning by technical
agreements. ISO, IEC and ITU, as the three
principal organisations in international
standardisation, have the complementary
scopes, the framework, the expertise and the
experience to provide this technical support
for the growth of the global market.

The WTO’s Agreement on Technical
Barriers to Trade (TBT) includes the Code of
Good Practice for the Preparation, Adoption
and Application of Standards. The TBT
Agreement recognises the important
contribution that International Standards and
conformity assessment systems can make to
improving efficiency of production and
facilitating international trade. Therefore,
where International Standards exist or their
completion is imminent, the Code states that
standardising bodies should use them as a
basis for standards they develop. The Code
requires that standardising bodies that have
accepted its terms notify this fact to the
ISO/IEC Information Centre located at the
IS0 Central Secretariat. Standardising bodies
having accepted the Code must publish their
work programmes and also natify the
existence of their work programmes to the
ISO/IEC Information Centre. On behalf of the
WTO, ISO periodically publishes a directory
of standardising bodies that have accepted
the WTO TBT Standards Code.

What IS0 does for developing
countries

IS0 standards represent a reservoir of
technology. Developing countries in
particular, with their scarce resources, stand
to gain from this wealth of knowledge. For
them, ISO standards are an important means
both of acquiring technological know-how
that is backed by international consensus as
the state of the art, and of raising their
capability to export and compete on global
markets. In addition to this general benefit of
ISO standards, ISO has a specific programme
for developing countries which consists of
training seminars, sponsorships/fellowships
and publications. ISO also has a policy
committee on developing country matters,
DEVCO, with a membership of nearly 100
standards institutes from both industrialised
and developing countries.

How to recognise an IS0 standard

An ISO standard can be anything from a four-
page document to one several hundred
pages’ long and, in the future, will
increasingly be available in electronic form. It
carries the ISO logo and the designation,
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‘International Standard’. In most cases, it is
published in A4 format — which is itself one of
the ISO standard paper sizes.

The hig, wide world of IS0 standards
Between 1947 and 2000, ISO published more
than 13 000 International Standards. ISO’s
work programme ranges from standards for
traditional activities, such as agriculture and
construction, through mechanical
engineering, to medical devices, to the
newest information technology
developments, such as the digital coding of
audio-visual signals for multimedia
applications.

Standardisation of screw threads helps to
keep chairs, children’s bicycles and aircraft
together and solves the repair and
maintenance problems caused by a lack of
standardisation that were once a major
headache for manufacturers and product
users. Standards establishing an international
consensus on terminology make technology
transfer easier and can represent an
important stage in the advancement of new
technologies.

Without the standardised dimensions of
freight containers, international trade would
be slower and more expensive. Without the
standardisation of telephane and banking
cards, life would be more complicated. A lack
of standardisation may even affect the quality
of life itself: for the disabled, for example,
when they are barred access to consumer
products, public transport and buildings
because the dimensions of wheel-chairs and
entrances are not standardised.

Standardised symbols provide danger
warnings and information across linguistic
frontiers. Consensus on grades of various
materials gives a common reference for
suppliers and clients in business dealings.

Agreement on a sufficient number of
variations of a product to meet most current
applications allows economies of scale with
cost benefits for both producers and
consumers. An example is the standardisation
of paper sizes.

Standardisation of performance or safety
requirements of diverse equipment makes
sure that users’ needs are met while allowing
individual manufacturers the freedom to
design their own solution on how to meet
those needs.

Standardised protocols allow computers
from different vendors to ‘talk' to each other.
Standardised documents speed up the transit
of goods, or identify sensitive or dangerous
cargoes that may be handled by people
speaking different languages. Standardisation
of connections and interfaces of all types

ensures the compatibility of equipment of
diverse origins and the interoperability of
different technologies.

Agreement on test methods allows
meaningful comparisons of products, or plays
an important part in controlling pollution ~
whether by noise, vibration or emissions.
Safety standards for machinery protect
people at work, at play, at sea... and at the
dentist's,

Without the international agreement
contained in ISO standards on quantities and
units, shopping and trade would be
haphazard, science would be — unscientific —
and technological development would be
handicapped.

Tens of thousands of businesses in more
than 150 countries are implementing ISO
9000 which provides a framework for quality
management throughout the processes of
producing and delivering products and
services for the customer.

IS0 14000 environmental management
systems are helping organisations of all types
to improve their environmental performance
at the same time as making a positive impact
on business results.

What makes IS0 9000 and SO 14000
so special

The ISO 9000 and ISO 14000 families are
among ISO’s most widely known and
successful standards ever. ISO 9000 has
become an international reference for quality
requirements in business to business
dealings, and I1SO 14000 looks set to achieve
at least as much, if not more, in helping
organisations to meet their environmental
challenges.

The vast majority of ISO standards are
highly specific to a particular product,
material, or process. However, the standards
that have earned the I1SO 9000 and ISO
14000 families a worldwide reputation are
known as ‘generic management system
standards’. ‘Generic’ means that the same
standards can be applied to any organisation,
large or small, whatever its product —
including whether its ‘product’ is actually a
service — in any sector of activity, and
whether it is a business enterprise, a public
administration, or a government department.
‘Management system’ refers to what the
organisation does to manage its processes, or
activities. 'Generic’ also signifies that no
matter what the organisation is or does, if it
wants to establish a quality management
system or an environmental management
system, then such a system has a number of
essential features which are spelled out in the
relevant standards of the ISO 9000 or ISO
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14000 families.

IS0 9000 is concerned with ‘guality
management’. This means what the
organisation does to ensure that its products
conform to the customer's requirements and
continually to improve its performance in this
regard. ISO 14000 is primarily concerned
with ‘environmental management’. This
means what the organisation does to
minimise harmful effects on the environment
caused by its activities, and continually to
improve its environmental performance.

What makes conformity assessment
so important

At its simplest, ‘conformity assessment’
means checking that products, materials,
services, systems or people measure up to
the specifications of a relevant standard.
Today, many products require testing for
conformance with specifications or
compliance with safety or other regulations
before they can be put on many markets.
Even simpler products may require
supporting technical documentation that
includes test data. With so much trade taking
place across borders, conformity assessment
has become an important component of the
world economy. Over the years, ISO has
developed many of the standards against
which products are assessed for conformity,
as well as the standardised test methods that
allow the meaningful comparison of test
results so necessary for international trade.
IS0 itself does not carry out conformity
assessment. However, in partnership with IEC
(International Electrotechnical Commission),
IS0 develops 1SO/IEC guides and standards
to be used by organisations which carry out
conformity assessment activities. The
voluntary criteria contained in these guides
and standards represent an international
consensus on what constitutes best practice.
Their use contributes to the consistency and
coherence of conformity assessment
worldwide and so facilitates trade across
borders.

Where to find information on
standards

ISO's entire portfolio of standards is listed in
the ISO Catalogue that can be accessed on
the organisation's Web site, ISO Online
(www.iso.ch). The site also provides access to
the World Standards Services Network
(WSSN) which is a network of publicly
accessible Web servers of standards
organisations around the world. It contains
links to international, regional and national
standardisation bodies, and also to other
international and regional organisations
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which develop standards in their specialised
subject area, in addition to their principal
activity.

In fact, there are several hundred thousand
standards and technical regulations in the
world containing special requirements for a
particular country or region. Finding
information about these, or about related
conformity assessment activities, can be a
heavy task. ISONET, the ISO Information
Network, can ease the problem. This is a
worldwide network of national standards
information centres which have
co-operatively developed a system to provide
rapid access to information about standards,
technical regulations, and testing and
conformity assessment activities in operation
around the world. The World Trade
Organisation’s Agreement on Technical
Barriers to Trade (WTO/TBT) calls upon its
signatory countries to establish a national
enquiry point to answer questions on these
same areas in relation to that country. In
many countries, the ISONET and WTO
enquiry points are one and the same.

Who can join IS0

Membership of I1SO is open to national
standards institutes or similar organisations
most representative of standardisation in
their country {(one member in each country).
Full members, known as ‘member bodies’,
each have one vote, whatever the size or
strength of the economy of the country
concerned. In addition, ISO also has two
categories of membership for countries with
fewer resources. They pay reduced
membership fees. Although such members do
not have a vote, they can remain up-to-date
on standardisation developments.
‘Correspondent members’ are usually
organisations in countries, which do not yet
have a fully developed national standards
activity. Correspondent members do not take
an active part in the technical work, but are
entitled to be kept fully informed about the
work of interest to them. 'Subscriber
members’ are institutes from countries with
very small economies that nevertheless wish
to maintain contact with international
standardisation.

Although individuals or enterprises are not
eligible for membership, both have a range of
opportunities for taking part in ISQ’s work, or
in contributing to the development of
standards through the ISO member in their
country. Individuals may be selected by
member institutes to serve on national
delegations participating in ISO technical
committees, or may provide their input
during the process of developing a national

consensus for presentation by the delegation.
International organisations and associations,
both non-governmental and representing
industry sectors, can apply for liaison status
to a technical committee. They do not vote,
but can participate in the debates and the
development of consensus.

How the ISO system is managed

All strategic decisions are referred to the ISO
members, who meet for an annual General
Assembly. The proposals put to the members
are developed by the ISO Council, drawn
from the membership as a whole, which
resembles the board of directors of a
business organisation. ISO Council meets
three times a year and its membership is
rotated to ensure that it is representative of
1S0's membership. Operations are managed
by a Secretary-General, which is a permanent
appointment. The Secretary-General reports
to a President who is a prominent figure in
standardisation or in business, elected for
two years. The Secretary-General is based at
ISO Central Secretariat in Geneva,
Switzerland, with a compact staff which
provides administrative and technical support
to the ISO members, co-ordinates the
decentralised standards’ development
programme, and publishes the output.

How the IS0 system is financed

IS0’s national members pay subscriptions
that meet the operational cost of 1SO’s
Central Secretariat. The subscription paid by
each member is in proportion to the country's
Gross National Product and trade figures.
Another source of revenue is the sale of
standards. However, the operations of ISO
Central Secretariat represent only about one
fifth of the cost of the system’s operation.
The main costs are borne by the member
bodies which manage the specific standards’
development projects and the business
organisations which loan experts to
participate in the technical work. These
organisations are, in effect, subsidising the
technical work by paying the travel costs of
the experts and allowing them time to work
on their ISO assignments.

How IS0 decides what standards to
develop

Working through the ISO system, it is the
sectors, which need the standards that are at
the origin of their development. What
happens is that the need for a standard is felt
by an industry or business sector which
communicates the requirement to one of
ISO’s national members. The latter then
proposes the new work item to ISO as a
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whole. If accepted, t e work item is assigned
to an existing technical committee. Proposals
may also be made to set up technical
committees to cover new scopes of
technological activity. In order to use
resources most efficiently, ISO only launches
the development of new standards for which
there is clearly a market requirement.

The focus of the technical committees is
necessarily specialised and specific. In
addition, ISO has four general policy
development committees with a more
horizontal approach. Their job is to provide
strategic guidance for the standards’

development work on cross-sectoral aspects.
They are: CASCO (conformity assessment);
COPOLCO {consumer palicy); DEVCO
(developing country matters); INFCO
(information systems and services). These
committees’ help to ensure that the specific
technical work is aligned with broader market
and stakeholder group interests,

Who develops 150 standards

ISO standards are developed by technical
committees comprising experts on loan from
the industrial, technical and business sectors,
which have asked for the standards and which
subsequently, put them to use. These experts
may be joined by others with relevant
knowledge, such as representatives of
government agencies, testing laboratories,
consumer associations, environmentalists, and
s0 on. The experts participate as national
delegations, chosen by the ISO national
member institute for the country concerned.
These delegations are required to represent
not just the views of the organisations in
which their participating experts work, but of
other stakeholders too. According te ISO rules,
the member institute is expected to take
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account of the views of the range of parties
interested in the standard under development
and to present a consolidated, national
consensus position to the technical committee.

How IS0 standards are developed

The national delegations of experts of a
technical committee meet to discuss, debate
and argue until they reach consensus on a
draft agreement. This is then circulated as a
Draft International Standard (DIS) to ISO's
membership as a whole for comment and
balloting. Many members have public review
procedures for making draft standards known
and available to interested parties
and to the general public. The ISO
members then take account of any
feedback they receive in formulating
their position on the draft standard.
If the voting is in favour, the
document, with eventual
modifications, is circulated to the
1SO members as a Final Draft
International Standard (FDIS). If that
vote is positive, the document is then
published as an International
Standard.

Every working day of the year, an
average of 13 ISO meetings are taking
place somewhere in the world. In
between meetings, the experts
continue the standards’ development
work by correspondence, Increasingly,
their contacts are made by electronic
means and some ISO technical bodies have
already gone over entirely to electronic
waorking, which speeds up the development of
standards and reduces travel costs.

When speed is of the essence

IS0 standards are developed according to
strict rules to ensure that they are
transparent and fair. The reverse side of the
coin is that it can take time to develop
consensus among the interested parties and
for the resuiting agreement to go through the
public review process in the ISO member
countries. For some users of standards,
particularly those working in fast-changing
technology sectors, it may be more important
to agree on a technical specification and
publish it quickly, before going through the
various checks and balances needed to win
the status of a full International Standard.
Therefore, to meet such needs, ISO has
developed a new range of ‘deliverables’, or
different categories of specifications, allowing
publication at an intermediate stage of
development before full consensus: Publicty
Available Specification (PAS), Technical
Specification (TS), Technical Report (TR},

Industry Technical Agreement (ITA).

1S0’s international partners

180 collaborates with its partners in
international standardisation, the IEC
(International Electrotechnical Commission),
whose scope of activities complements ISO’s.
In turn, ISO and the IEC cooperate on a joint
basis with the ITU {International
Telecommunication Union). Like ISO, the IEC
is @ non-governmental body, while the ITU is
part of the United Nations Organisation and
its members are governments. The three
organisations have a strong collaboration on
standardisation in the fields of information
technology and telecommunications.

IS0’s regional partners

Many of ISO’s members also belong to
regional standardisation organisations. This
makes it easier for ISO to build bridges with
regional standardisation activities throughout
the worlfd. ISO has recognised regional
standards organisations representing Africa,
the Arab countries, the area covered by the
Commonwealth of Independent States,
Europe, Latin America, the Pacific area, and
the south-east Asian nations. This recognition
is based on a commitment by the regional
bodies to adopt ISO standards — whenever
possible without change — as the national
standards of their members and to initiate
the development of divergent standards only
if no appropriate ISO standards are available
for direct adoption.

Specialist liaisons

ISO also liases with some 550 international
and regional organisations interested in
aspects of ISO’s standardisation work. These
include the 28 or so international standards
developing bodies outside the ISO/IEC
system. Each of these bodies works in a
specific area, usually with a United Nations
mandate; an example is the World Health
Organisation. ISO and the IEC together
produce about 85% of all International
Standards, and these other specialised bodies
account for the rest.

Special products

In addition to International Standards and the
‘new deliverables', ISO develops guideline
documents, manuals for developing countries,
standards compendia — as paper products and
CD-ROM's — handbooks and a whole range of
standards-related publications. ISO also
pubiishes two magazines: the monthly ISO
Bulletin which presents an overview of ISO's
activities, and the bimonthly ISO 9000 + ISO
14000 News.

ELECTRONICS and BEYOND



circuit ideas

Simple One Chip

IC1b

iCla

IClc VR1L 3k3%

Vce

R5

THIS CIRCUIT IS FOR A VERY SIMPLE
CAPACITANCE METER. CALIBRATION IS
PROVIDED TO TRIM OUT THE STRAY
CAPACITANCE SO THAT IT CAN
MEASURE SMALL VALUES.

s drawn, it is for a single fixed example range of 20nF full scale,
but it is easily adaptable over a wide range, and to cover
multiple ranges. Details of construction are not shown.

The way it works is to use the unknown capacitor Cx to set the
width of a pulse. By generating this pulse at a fixed frequency, an
output is generated in which it has a duty cycle proportional to the
value of Cx. This signal is then filtered and metered. The meter is
calibrated 1o give full scale when the duty cycle is at its maximum, In
this circuit, the maximum duty cycle will be 50 (that is, the pulse will
be high for half of the cycle}

A PP3 is used for power, as it is easy to connect to. Measurement
begins with SW1 closing, which turns the power on; a press-button
switch might be best here. Vcc is set at 5.1V by R1 and zener D1, and
is supplied to the 74HC02 quad NOR chip. This chip needs a
decoupling capacitor C1 mounting close to it across the power pins.
Three NOR gates Ula and Ulb form a commonly used oscillator, with
R3 and C2 as the main timing elements and Ulc as an output buffer.
The squarewave output ‘Osc’ of this oscillator drives the transistor Q1
on and off. When Osc is high, it discharges Cx with @1, whilst forcing
Uld output low via D2. When Osc goes low, the transistor is turned
off, and Cx starts to charge via R5. After a slight delay set by VR1 and
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C3, Uld output will go high. This short delay in releasing Uld
compensates for the turn-on delay of Q1, and for stray capacitance on
the Cx terminals, and due to D2 it is only applied to the falling edge of
Osc. When Cx voltage on rises through the logic threshold of Uld, the
output of this gate will go low again, so producing a variable duty-
cycle signal. The maximum duty cycle is 50 , which when averaged
will give Vcc/2, This is just over 2.5V. For the circuit values given this
will be when Cx is about 23nF, so VR2 and R7 form a potential divider
to give a maximum output across R7 of 2.3V. Then a DVM on a 2V
range can be used across R7 to measure up to 20nF with 10pF
resolution. Note that polarised capacitors should be connected with
the positive end towards R5.

Reducing C2 in value increases the puise rate, and thereby reduces
the value range for Cx which gives the equivaient of 2V out on the
DVM. For example, changing it to 470pF will give a 2.0nF full-scale
equivalent reading, increasing it to 47n will produce an effective 200nF
full-scale. Alternatively, R5 can be altered. Increase it to reduce fuli-
scale. Reducing it is not advised, as this increases the current drawn
from the PP3. The circuit values give a pulse rate of around 9.25kHz,
and a time period of 108us. Full scale occurs when R5 times Cx is 0.7
times this, which is 76.4us, so with R5 at 3.3k, the maximum for Cx
would be around 23nF.

Send in your circuit ideas to Electronicsand Beyond and we wiil
publish your ideas. Mark al! circuits for the attention of the editor
and send via email to editor@electronicsandbeyond.com or to:
Units 17/18 Glan yr afon Enterprise Park,

Aberystwyth. Ceredigion. SY23 3JQ.
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ELECTRONIC:

The aim of the this survey is to ensure we are 9
providing you with an opportunity to tell us what Any comments?

you think of the magazine and also helps us keep Aliernative Technology
your records up-to-date on our database.

Please fill in your details below, complete the
questionnaire and send to the address below or
alternatively fax back on 01970 621040.

Name i

Ideas into Profit
Address
Tel: Electronic Themes
E-mail:
You can also submit an electronic copy on

www.electronicsandbevond.com

How do you rate the new look
Electronics and Beyond? Send for the attention of:

The Editor

Electronics and Beyond

Units 17/18 Glanyrafon Enterprise Park
Aberystwyth

. Ceredigion
Alternative Technology 1 2 3 4 5 SY23 34Q

Please circle 1-5
1=Excellent 2=Very Good 3=Fair 4=Average
5=Unsatisfactory

 Project:

Ideas into Profit 1 2 3 4 5§
Electronic Themes 1 2 3 4 5
12 3 4 5
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ideas into profit

f a product has the CE marking on it, it
guarantees the free passage of those
goods throughout the member states of

the European community. The term CE itself

comes from the French phrase Conformité

Europeene that means literally

European Conformity. A CE

mark on a product

means that the

product has

satisfied the

directives (tests)

that apply to it. As

far as electronic

goods go it is the

EMC Directive. EMC

meaning

electromagnetic

compatibility.

This directive applies to ali goods
placed on the EU market and products taken
into service.

It applies to the first time a product is
made available for distribution or used in
the European market. The product can be
manufactured in the EU for release into the
European market or it can be produced
outside the EU intended for release into the

ELECTRONICS and BEYOND

WHAT MAKES AN ELECTRONIC OR ELECTRICAL PRODUCT
SAFE FOR USE IN EUROPE? GARETH BRADLEY REPORTS
ON WHAT IT TAKES TO BRING PRODUCTS UP TO THE
STANDARD OF BEARING THE CE MARK.

European market. In
either case the product
needs to comply with
the directive.
For equipment that is
taken into service, it
means that a
manufacturer who
imports or
manufactures a product
for his or her own use
which is not
commercially available.
This could be a custom
made one-off piece of equipment, but il still
needs to comply just the same.

It is the responsibility of the manufacturer
to ensure that their products comply with
the directive. A manufacturer can ensure
compliance in two ways.

1. The simplest way a manufacturer can
ensure compliance is through self-

certification. This can be done through
sending the product to be tested to an EMC
test house or by in-house testing if the
manufacturer has such a facility and tested
to the relevant standards for the product in
question. Due to the potentially high cost of
having such a facility many small to medium
enterprises cannot afford the outlay for such
a test facility and so they tend to send to a
test house.

2. The alternative is to produce what is
called a technical construction file. This file
needs 1o be kept at hand for inspection by
the bodies responsible for policing the
directive. The technical construction file
should contain design procedures aimed at
reducing potential electromagnetic
interference. It should also include any test
results that are carried out by a competent
body. A competent body is a test house that
has been accredited by the United Kingdom
Accreditation Service {UKAS). This method
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of compliance came into force in January
1996 and should be used if there is no way
of testing by the first method.

Once compliance 'has been shown then a
declaration of conformity can be issued. This
must contain a description of the product
and reference to route of conformity and
tests carried out. It’s a signature to bind the
manufacturer. Once this has been done then
the CE mark can be placed on the product,
placed in the operating instructions, on the
guarantee certificate or on the packaging.

5. Failure to assist an enforcement officer
(obstruction).

6. Anyone pretending to be an enforcement
officer.

7. Failure to retain full documentation.

The penalties for these offences are.
For offences 2,3 and 6 they carry, on
conviction, an imprisonment for up to 3
maonths and/or a fine up to a level 5 fine of
£5000.
For offences 1,4,5 and 7 they carry a fine

There is the defence of due diligence. If a
manufacturer can show that he has taken all
necessary steps to obtain compliance and
can show that he could not do any more
then this is defence of due diligence and
they may not be convicted.

It is left to each member state of the EU
to police the directive. The level to which
this is done can vary from country to
country in the EU. The trading standards are
responsible for policing the directive in the
United Kingdom and the cost of this has to

The enforcement of the EMC Directive is
down to the enforcement authorities. They
have powers to procure test purchases,
powers far search, seizure of apparatus or
documentation. They can issue prohibition
and suspension natices. It is up to each
member state of the EU to enforce the
Directive.

In the United Kingdom the enforcement
authorities are the weights and measures
authorities but in practice the trading
standards enforce the regulations. In
Northern Ireland '}t is the Department of
Economic Development.

There are bodies for enforcement for
specific apparatus.

The CAA is responsible for wireless
telegraphy apparatus and the Director
General of Electricity supply for electricity
meters.

The directive requires that each member
state takes appropriate steps to ensure that
only goods that are compliant are either
taken into service or placed on the EU
market, therefore, there are measures like
fines and penalties in place for breaches of
the directive.

Breaches fall into these catagories.

1. Knowingly supplying or taking into service
relevant apparatus breaching the
directive,

2. Contravention of a prohibition or
suspension notice.

3. Provision of false or misleading
information in the required
documentation.

4. Knowingly affixing the CE marking or an
inscription that may be confused with the
CE marking, to non-compliant apparatus
and or issuing a false declaration of
conformity.

June 2001

up to level 5, a fine of £5000.

Where someone is convicted of offences 1
or 4 then the court may decide to order that
remedial action be made by the person
committing the offence in order for the
equipment to become compliant. This has to
be done within a specific time period as
decided by the court. This time period can
be extended by the order of the court.

An enforcement authority can under the
regulation call for the forfeiture of any
equipment found to be in breach of the
directive, a forfeit of some or all of the
equipment in question. The courts will only
grant a forfeiture order if it is satisfied that
the equipment does not satisfy the
protection requirements of the directive.
Forfeited equipment wili either be destroyed,
disposed of for reconditioning or disposed of
for scrap as directed by the court.

be taken out of the trading standards
existing budget. It is therefore not heavily
enforced. They are however obliged to
investigate if they receive a complaint about
a product that does not comply or is
suspected not to comply. Some countries
within the EU enforce the directive a lot
more vigorously than in the United Kingdom.
Germany, for example, brings quite a lot of
cases to court every year.

As most manufacturers do not have
necessary expertise and test facilities to
produce the required documentation to
support any claim that the manufacturer
makes against any of his products. The
responsibility to show compliance still falls
on the manufacturer and they will most
definitely incur costs in doing so.

Next Month: find out the difference between
pre-coempliance and compliance...

FLECTRONICS and BEVOND



Configurab

by Reg Miles

AT THE UNIVERSITY OF
SOUTHERN CALIFORNIA'S
INFORMATION SCIENCES
INSTITUTE, RESEARCHERS
ARE BUSY PRODUCING
SMALL ROBOTS THAT CAN
ASSEMBLE THEMSELVES
INTO LARGER UNITS TO
PERFORM TASKS THAT
WOULD BE IMPOSSIBLE
FOR THEM TO DO ALONE.

s the press release puts it: ‘Soon they

may even be creeping through crevices

in earthquake debris or braving flames
at a fire scene. Once inside, they might
assemble into devices that can carry
cameras, water or medicine to people
trapped in the rubble. Or they could even
jack up rocks and clear an escape path. Other
possible tasks include surveillance work or
scouting on battiefields.’ The research is
supported by DARPA, the central R&D
organisation of the US Department of
Defense.

Each configurable robot, or CONRO,
measures just 10cm in Jength, and consists
of a few small electric motors, a computer
chip and an ‘*active end’ that can move back

electronic themes

Figure 1.

Passive
connector

housing

pitch
motor

active

-y

active arm

and forth, and up and down. Special plugs on
this active end fit into receptacles on the
front of other devices. The onboard
computer chip directs the robot’s activities.
Each unil’s chip can also communicate with
the processors in other CONRO units to send
and receive instructions using infrared
transmitters.

Researchers Andres Castanc and Wei-Min
Shen are currently creating software for the
CONRO system, using two separate
approaches. Castano, who designed the units
and actually built many of them, pursues a
*holistic pattern' in which a single program

Figure 2

Passive connector
main body

Assembly ;
of pins i
Land 2, 0L

totally guides assembled robots through
their activities. While Shen pursues an
alternative strategy using software modules
called thormones', by analogy with biological
chemical messengers, with each hormone
designed to elicit a certain behaviour, and
action by consolidated CONRO units being
accomplished by orchestrating hormones in
different orders and permutations.

The CONRO team recently succeeded in
getting a snake of six modules to find and
link to its own tail, forming a ring capable of
standing on its side and rolling forward. In
another eight-unit configuration the CONRQO
units form an insect-iike creature that walks
on six legs, moving three at a time.

screws and spacers e é
to secure PCB

passive
conector
PCB

g 9 Figure 3
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Figure 4

yaw
motor

The body of the active connector also serves
as the main battery holder. Figure 3 shows
the battery installed inside the body of the
passive connector. The pins and the infrared
pairs have also been installed. The cabies of
the infrareds are soldered directly to a PCB
that lies on top of the passive connector and
the bottom of the PCB has a pad that
contacts the cathode of the battery; with the
battery latch providing the contact for the
anode.

Although each module is self contained,
the economics dictate that all tests are
performed using an external power supply
and cables: the reason being that each
module uses two $6 batteries and they last
for 35-40 minutes; a hexapod configuration
requires nine modules so it costs over $100

Team leader Peter Will notes that the
creation of truly ‘metamorphosing’ robots
will require many improvements, including
better chips that run on less power. The
software demands are daunting, too,
apparently. ‘The robots must recognise the
conditions that dictate a change in form,
must determine the proper new form to
assume, and be able to do so quickly and
efficiently under confused, real world
conditions. These are major challenges.
Nevertheless, the rewards for successful
implementation of this technology make a
vigorous effort worthwhile, and we are
cheered by the successes we have so far
achieved.’

The module has three main parts (see
Figure 1): a passive connector that has pins
to allow the module Lo connect to other
modules, a motor housing that supports the
servos of the module, and an active

connector that contains
the connection and
disconnection
mechanism that allows
other modules to attach
to it. The active
connector has two
subparts: an active arm
that is connected directly

to the pitch motor and Figure 5

‘.\ axis

an active face that
actually holds the connection/disconnection
mechanism.

The main part of the passive connector, its
body, is a 25mm cube with a tail that is used
to attach the passive connector to the yaw
motor {see Figure 2}. The body is made from
delrin. On three faces of the cube are
installed an infrared pair and 2 aluminium
pins. Due to space constraints, the three pins
are different. Pins 1 and 2 actually intersect
inside the cube and

IRTX
N\

Figure &

IR RX

SMA wire

thus, pin 1 has a hole
that pin 2 screws into,
as shown in the figure,

to power It, so an experiment that lasts five
hours costs around $800.

Figure 4 shows the motor housing and the
pitch and yaw motors that provide the
locomotion. The CPU PCB has not been
populiated. Figure 5 shows the motor housing
assembled, with indications of the pitch and
yaw axes. The shaft of the yaw motor
connects to the passive connector, while the
shaft of the pitch servo connects lo the
active connector.

This is being constantly improved, and so
not much detail has been provided. However,
the version shown in Figure 6 is already

Holes
for pins

Figure 7

passive connector PCB

CPU

Jure 2001
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hole for body of
motor housing

14-pin connector

Figure 8

functional, albeit not completely
reliable, apparently. The active )
connector has four holes in its {
face: two of these are for the
infrared receiver and transmitter;
the other two are receptacles to
take the pins of other modules.
When the pins of another module
are inserted into the active face,
the latch engages grooves on the
pins and secures them. Releasing
the pins is achieved by the
contraction of a wire pulling the
latch back. Figure 7 shows the
electronic components of the
module. Apart from the infrared
receiver and transmitter, all the
components are on two PCBs -
one on top of the passive connector, the
other on the motor housing between the two
servos. The PCB located on top of the
passive connector controls the infrared

G

designed by Marcos Ferretti; it was finished,
debugged, implemented and tested by
Arvind Seshadri who has continued with its
development.

The back of the right version of the CPU
PBC has four main components: a
super-capacitor that prevents the CPU from
resetting when the voltage drops due to
motor motions, two 3 pin connectors to
control the two servos, a multiplexer to
increase the number of input lines of the
stamp and an 8-bit ADC to read analogue
signals from the motors and the IR receivers.

The resulting CONRO module is shown in
Figure 10 and a combination device in
Figure 11. Figure 12 is an artists
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impression of what the
researchers hope to be able to
achieve. But there are still major
challenges ahead, including
packaging, power and cooling,
as well as the issue of
programming and program
control.

For more information
comtact: uscnews®usc.edu

All pictures: USC Informaticn Sciences
Institute.

available everywhere and they
have an on-board EEPROM;
additionally they offer a good
compromise between
computational power

Figure {0

{frequency of the PIC and
memory) and power
consumption. Two, largely
interchangeable, versions of
the stamp are used: stamp
2 consumes only 8maA at 5V
running at 20MHz; stamp
25X runs at 50MHz but
consumes 60mA at
5V. The task at
hand determines
which stamp to
use. And the zero

receiver and transmitter of the passive
connector. The second board, which contains
the CPU, comes in two versions - left and
right - to conform to modules that have their
pitch motor on either the left or right side.
Figure 8 shows the front side of the right
version of the CPU PCB. The stamps were
selected as processors for several reasons:
being based on PIC microprocessors they are

ELECTRONICS and BEYOND

insertion force
(ZIF) socket allows it to
be easily removed for
either replacement or
reprogramming.
However, a
68HC12-based board has
been designed to replace
the stamp-based boards
(see Figure 9). Originally

Jung 2001



§

Rebet Kits I

5 Axis Arm Kit £165.00
« Preassembled electronics

« Easy to assemble mechanics

« BASIC controllable, uses Mini SSC

3 Axis Arm Kit £130.00
¢ Preassembled electronics

« Simplified design

* BASIC controflable, uses Mint SSC

Mobile § Axis Arm £210.00
o Jumpstart your advanced experiments

« Make a remote piloted arm

« Includes the Mini Servo Controller

Mobile 3 Axis Arm

* Jumpstart your advanced
experiments

* Make a remote piloted arm

* includes the Mini Servo Controller

£175.00

Mobile Big Grip Kit £145.00
* Jumpstart your advanced experiments

* Make a remote piloted arm

« Includes the Mini Servo Controller

Hexapod 2 Kit

e Large 300mm x 300mm walker
* 90mm ground clearance

« Walks with a variety of gaits

£320.00

Hexapod 2 / Big Grip Kit

* Includes wide gripper

e Large 300mm x 300mm walker
» Walks with a variety of gaits

£375.00

Quadrapod Walker

* Large 180mm x 300mm walker
* 90mm ground clearance

* inciudes the First Step/Next Step Micro

£250.00

Hexapod Walker Kit

* Simple 3 servo walking robot
* Add IRPD for autonomous operation

e Inciudes the First Step/Next Step Micro

£130.00

Remote Piloted Hexapod £180.00
* Robot walks under remote controf

* Includes pan/tilt for CCD camera

« /ncludes the First Step/Next Step Micro

Carpet Rover 1 Kit £89.00
 First Step equipped
* Add IRPD for autonomous operation

* 150mm x 150mm footprint

Carpet Rover 2 Kit £95.00
* Next Step equipped

* Add IRPD for autonomous operation

« 150mm x 150mm footprint

o
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~ "?EL,HN@LUW'
| EDUCATION
IND

33a Anglesea Road
Orpington

Kent.

BR5 4AN

United Kingdom

Tel: 01689 898212
Fax: 07050 697466

Read the latest copy of Techno Flu,
our online robotics magazine:

www.technologyindex.com/education/technoflu/index.htm

( [Electronics ™
First Step Micro Kit £35.00

* Robotics Microcontroller (Stamp 1)
 Easy to assemble circuit board
* Programmable in Parailax Basic

Next Step Micro Kit £35.00
* Robotics Microcontrolfer (Stamp 2)

« Easy to assemble circuit board

* 2 LEDs and push buttons

Mini Servo Controller

* Preassembled electronics

« Control up to 8 servos per SSC
e Tiny footprint suitable for robotics

£40.00

IR Proximity Detector Kit  £26.00
* No contact obstacle detection

* First/Next Step compatible

* Adjustable range

Line Tracker Kit £18.00

* Reliable line tracking made easy
 First/Next Step compatible
* Sumo robot edge detector

Dual H-Bridge Kit £26.00
* Speed and direction is controllable
 First/Next Step compatible

* 2 amps per channel at 12 volts

7
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WELCOME TO ELECTRONICS &
BEYOND’S GREEN PAGES. IN
COLLABORATION WITH THE
CENTRE FOR ALTERNATIVE
TECHNOLOGY, THE MAGAZINE
PRESENTS THE FIRST IN A
SERIES OF FEATURES ON
ALTERNATIVE TECHNOLOGY
THEORY AND PRACTICE.

LIVING WITH WIND

...AN EXTRACT FROM HUGH
PIGGOTT’S BESTSELLING TITLE
iT’'S A BREEZE: A GUIDE TO
CHOOSING WINDPOWER.
FUTURE EDITIONS WILL
FEATURE INTRODUCTIONS TO
SOLAR AND HYDROPOWER.

ELECTRONICS and BEYOND

he Centre for Alternative Technology

(CAT) is based in Machynlleth in

mid-Wales and has been at the
forefront of the alternative technology
movement since its inception in 1975.
Qriginally intended to be a statement in
environmentally friendly living by a group of
like-minded individuals looking to practice
what they preached, CAT has grown into an
internationally renowned centre for research
into renewable energy systems, arganic
horticulture, alternative building methods
and waste and water treatment systems. The
centre offers consultancy in all its main areas
of interest, runs a visitor's centre open to
school and university groups and the general
public, runs educational and leisure courses,
has developed a travelling exhibition and
collaborates with two universities on higher
degrees, CAT also has its own list of
publications to support the services offered
by its free information service. The extract
featured here is taken from one such title...

alternative
technology

Living with wind — lts a breeze!
A guide to choosing windpower
by Hugh Piggott

Although we can all buy green electricity
from the national grid, there are some
situations where a stand-alone windpower
system can’t be beaten: yachts, caravans,
remote off- the-grid holiday homes — all can
benefit from stand-alone green electricity.
Choosing the right system, however, needs
some careful thought and planning.

When it comes to small scale windpower
production Hugh Piggott is, as Positive News
described him, "a true guru of the art.’ Having
run a remote renewable energy system from
his island home in Scoraig, Scotland, for the
past twenty-five years, he was the perfect
choice for technical consuitant to BBC TV's
Castaway 2000. Hugh has now updated his
starter guide to choosing a windpower system
—It's a Breeze! In this extract below he tells
you how to assess your energy needs as the
first step to choosing the right wind system.
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measured in units. The technical term for a
unit of electricity is one 'kilowatt-hour’ (kWh;
equivalent to a one bar electric fire running
for one hour). Power is the rate of delivery of
energy. It is measured in watts. One kilowatt
(kW) is 1,000 watts.

A toad which uses 1kW of power will use
1kWh of energy in one hour. In two hours it
will use 2kWh. So it is equally important to
know both the power requirements of a load
and the hours for which it will run. Then you
can calculate the energy it will use.

Assuming that there is battery storage in
the windpower system, it is not necessary to
match the power output of the wind turbine
to the power required by the load. Both of
these power levels will vary in a complicated
way, depending on wind conditions and user
activity. Successful system design depends
on matching energy supply over a period of
time to the energy requirements of the user.

Here we shall discuss methods of
estimating the energy requirements of some
typical loads. The loads can be

turbine for the job. An allowance should
always be made for losses in the cable,
battery and inverter (say 30% overall loss).

Often the resuiting choice will be too
expensive, and then it will be necessary to
look hard at the list of loads. Much electrical
energy can be saved by using other energy
sources for the hungry items. Cooking,
heating and even refrigeration can often be
done by gas. Sometimes it is possible to use
windpower in windy weather and then revert
to fossil fuels in calms. For example, caravan
fridges are often designed to run on gas or
electricity, but it is important to realise that
this kind use much more electricity (when
electrically powered) than those which
cannot be run on gas at all.

The first step is to choose a time period
over which to study our energy demand. This
should be a day or a week, as longer periods
are not realistic in terms of battery storage.
Next we make up a table with 4 columns.
(See case study example).

"'.'#jf‘.”‘“; listed along with their power Power | Hours | Energy
' consumption and likely hours Load Name (watts} | per week | kWh/week

of use, so that energy 5 compact flucrescent lamps 100 40 4
consumption can be calculated | @ 20 watts each

A"& for each load. This can be an TV (20" coloun) 100 40 4
interesting exercise, especially

V“V for the purpose of comparing | Vacuum cleaner 800 1 0.8
the energy costs of different Washing machine 2,000 1 2.0

Centre for loads, but the answers will

Alternative

always be approximate. Given Total 108
Technology

an approximate idea of the

i energy we shall need, we can
match this up to an even more
approximate estimate of the
energy we expect to get from
the wind turbine on our
chosen site. This will help us
to choose the best wind

+ 30% to cover losses 3.24

TOTAL | 14.04

Assessing your needs

In order to assess your needs you need to
understand the exact meanings of the two
words, ‘energy’ and ‘powet’. Energy is what
you pay for in your electricity biil. It is

Battery valtage: 24V

Capacity: 416 amp-hours. giving abaut 10 kWh

In this case the presence of the diesel engine generator makes hattery
capacity less critically important.

The battery would last about 4 days (80%=8 kWh).

® Incolumn 1 put the name of the load.
¢ In column 2 put the power rating. This will
be in watts or kW,
* In column 3 put an estimate of the
1 average hours per week it will be in use,
¢ In column 4 multiply the entries from
columns 2 and 3, to give energy demand
in kWh.
If the entry in column 2 was watts rather
than kW, then we need to divide by 1,000.
Some loads have two very different modes
of operation. For example, a fax machine
may use 50 watts when printing out (i.e. for
a minute or two), but during its standby
mode it only uses about 10 watts.
Often the hardest part to answer is column
3 - the hours. If the load is a fridge, for
example, then it will turn itself on and off,

e
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depending on the
temperature and the
number of times the
door is opened. The
only accurate way to
measure the energy
consumption of some
loads is to use an
electricity meter.

By totalling the figures [
in column 4, you can :
estimate your total
energy needs over one
week. This helps you to
choose the right size of
wind turbine. You will
need to do this for both
the summer and winter
months,

You can also use this |

between three days
and a week is
desirable.

The table of loads
also helps with
choosing a suitable
inverter (a device for
converting power
from a battery for
use by 240 volt a.c.
loads — i.e, standard
domestic
equipment). Here we
look at power
requirements
rather than
energy. Loads
which run from
the battery
require no

information to help

with choice of battery capacity. There are
two basic specifications for a battery:
voltage and capacity in amp-hours.
Multiplying volts by amp-hours gives the
battery capacity in watt-hours. Divide this
by 1,000 to obtain the kWh capacity of the
battery. Compare this figure with the
energy needs in kWh/week, and you can

inverter, and
there is almost no limit to the amount of
power which the battery can deliver at

any given instant. Loads which run from »

the inverter need to be looked at in
terms of the maximum load which they will
put on the inverter if used simultaneously.
The inverter should be chosen to meet this
foad.

So, now your interest in living with wind

number of books, products and courses to
Electronics & Beyond readers.

For further details and to order contact
CAT Mail Order Department, CAT,
Machynlleth, Powys, SY20 9AZ, Tel, 01654
705959 or visit the website at
www.cat.org.uk and quote the reference
E&B0OO1.

Publications

It's A Breeze: A guide to choosing
winapower, Hugh Piggott, 36pp. Offer price
£5.40 (£5.99 rrp)

For anyone who wants to generate electricity
from a wind turbine this extremely clear and
non-technical book cuts straight through the
jargon. Assess your needs, decide which

system is best for you and find out where to

see how many days reserve the battery
offers. A battery capacity sized to last

has been kick-started, CAT is offering a

place your turbine.

Case Study:

a holiday cottage

his is a fairly minimal system, containing,

the basic ingredients for generation

(wind turbine), storage (battery), and
control (shunt regulator and fuse box). The
wind turbine produces energy at the required
voltage, but only when the wind blows. This
energy is fed to the battery, which
accumulates it until it is required by the
loads. In the event that the battery is ‘full’
surplus energy is diverted into heating by the
shunt regulator. This prevents damage to the
battery and the loads, which would otherwise,
occur due to the system voltage rising too
high. The fuse box is also used for protection,
in this case against the consequences of a
short circuit in the wiring, which could
otherwise cause cables to overheat, starting
a fire. No controls are necessary to prevent

the battery being run down, since the owners
will be monitoring the situation by watching the voltmeter,

How we assessed our case study’s needs In the holiday cottage
we need to keep energy use to a minimum, since it would be very
expensive to provide the amount used by a typical household on
the mains (about 20 kWh per head per week). With a little attention
to energy conservation this can be cut right down.

ELECTRONICS and BEYOND

Small Heater
for Dump ,
£
3
250W Wind Turbine
24VBatt
s Loads
240Va.c. — o
Dieset Engine Generator System Cantroller/ Inverter / Fuse Box
Battery Charger Combined ?
® No electric heaters are provided, as there is good insulation and
an efficient wood fired heating system.
® Compact fluorescent lights are used in place of normal
‘incandescent’ light bulbs. These lamps cost more to buy, but
only use a fraction of the power to give the same light level.
June 2001



Windpower Workshop,

Hugh Piggori. 160pp.

Offer price £9.00 (£10.00 rrp)

It is extremely satisfying to make your own
power from a natura! resource. Hugh Piggott,
one of Britain's leading experts on the
subject, explains very clearly how to design a
home wind system and live with it, how to
liase with suppliers and how to design and
build your own wind generator from scrap
and recycled parts.

Darrieus Wind Generator,

Jemmett Enctneermg.

Offer price £4.50 (rrp £5.00)

Savonius Type 12V DC - 200W. Offer price
£2.70 {rrp £3.00) Savonius Type 12V DC -
SW. Offer price £2.70 (rrp £3.00) These DIY
booklets are excellent value for those with
some basic skills who are interested in
constructing vertical axis wind generators.

Praducts
Wind Speed Indicator. Offer price £8.05
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(rrp £8.95). A direct reading
wind gauge which measures
wind speed in the range of
5-50mph or 8-80 kph. With a
scale to read metres per
second and a compass to
measure wind direction,
Complete with instructions
and suggested activities.

CAT Wind Kit, Offer price
£17.95 (RRP £19.95) A
practical model for
demonstrating the potential of
wind power, to generate
electricity or do mechanical
work - not suitable for very
young children.

Courses

For further details and to book contact Joan
Randle, Tel. 01654 705981 or email
courses@cat.org.uk (fees include full board,

tuition and materials). Please quote the
reference E&BOO1.

Introduction to renewable energy systems
September 24-27. 2001

Fees: High waged: £230

Waged. £170

Mon-wagedssiudent: £120

This course will look at the potential for
generating your own electricity from wind,
water and solar power and also at the
possibilities for reducing energy
consumption.

Windpower

November 12-16, 2001

(Part 1. Nov 12-14. Part 2: Nov 14-16)

Fees: Ports 1 & 2 High waged: £350

Waged: £275

Non-waged/student: £175

fees: Part 1 or 2 only. High waged: £230

Waged: £170

Non-waged/student: £120.

Part 1 covers all the basic requirements for

choosing and installing a wind energy

system, and Is suitable for those thinking of

buying or building their own system, as well

as for those with a general interest in the

subject. Part 2 consists of detailed

workshops on the design of wind machines.
For £16.00 per year you can join the

Alternative Technology Association, CAT's

member organisation, which entitles you to
quarterly copies of the journal, Clean Slate, a
10% discount on all CAT Publications and
other members' benefits. Contact ATA on
01654 705988, quoting the reference
E&B001. ©
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PRO\E/N '

WORLD FRIENDLY ENERGY

RENEWABLE ENERGY SYSTEMS

Telecoms power supply) Proven offer a turn-key service for

all types of small renewable

- - - encrgy system covering solar PV
DomeStIClhOIIdHYhomeS} panels, wind turbines and micro-
\. -

hydro generators.

Farms & waterpumping )

With wide experience of battery
charging, direct heating and small

Schools & visitor céntres } grid connect systems we can

advise you on the best way to

implement cost effective

Rail stations, IlghthOUS@ renewable encrgy for virtually any

site in the world!

ceeen 0N & off-grld _) Call us for an information pack

TODAY!

Proven Wind Turbines (0.6kW - 6kW)

Downwind, self-reguluting rotor
Quiet, reliuble pexformunce

Proven Micro-hydro Turbines (0.SkW - 25kW)
Pelton, Crossflow, Turgn
Low RPM Direct Drive
Vuryjet for Variable Flow Sites
Suitable for head > 1t

PV Systems (S0Watt - ) .
Kyncera *
Siemens '
BP

Hybrid Systems
Combining one or more reiewable sources.
Anto~diesel back up for 100% security of
Stpply

www.provenenergy.com  Moorfield Ind.Est.
info@provenenergy.com Kilmarnock

Tel: +44(0)1563 543020 KA2 0BA
Fax:+44(0)1563 539119  Scotland, UK
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Colourful Language

I enjoyed the piece on
Understanding Colour
immensely, and found it highly
informative. I use various
graphics packages at work to
edit and manipulate scans and
digital photographs for inclusion
in my company’s monthly
franchise magazine, and I prefer
to use a HSB palette interface
because I find the RGB and CMY
colour cubes awkward and
visually difficult to use. The
article went in-depth into
something I work with often but
had not really thought about on
that level before.

R.S. Co-gan, Dundee.

I found Mike Bedford's
Understanding Colour article
extremely interesting. But it
made me wonder why we can’t
see UV or IR and what our
perception of colour would be
like if we were able to see them.
If blind people were to get
artificial eyes one day and were
suddenly able to Jee into these
wavelengths, how would they
visualise them? If their brains
were still developing, perhaps
what ordinary people perceive to
be the spectrum would broaden
out for them so that IR was
represented as red, and UV as
violet. If so, would red be
represented as yellow and blue
as green?

Petra Morgan, Gwent.

Perhaps someone out there
could answer this. Fd

internet

Op-Amp Cookbook is just the
kind of thing I buy EAB for. I'm
looking forward to the other two
parts. One thing about the
magazine that I don't tike,
however, is the Internet-related
material. I'm not interested in
web-sites, I just want the
electronics, Perhaps some people
woutd say I am behind the times,
but I have never used the
Internet and do not see any
reason to start now.

John Copeland, Kilkenny.
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Uri Geller — For

People atways knock Uri Geller
without ever even considering the
possibility that his psychic
abilities might be genuine. People
have such closed minds when it
comes to things they do not
understand. Thank you for
challenging people’s narrow
perceptions by including his items
within your magazine for so long.

Hillary Marsh.

I am sad to hear that Uri's
Extended Reality will no longer
appear in Electronics And
Beyond. You don’t have to
believe in his ‘powers’, which 1
certainly don't, in order to find
the column funny. I have found
myself rolling about on the floor
sometimes — the man is funnier
than Dickens.

Linton Rapid, Birkenhead.

.. .And Against

I was delighted to read that
Uri Geller will no longer be
contributing to the magazine
and that more simple projects
will be included. Uri Geller's
continued ramblings had
convinced me that I should
cancel my subscription at the
next opportunity, I will of course
continue my subscription now.

Keith Rhodes.

I have never read the column
and in my mind it was a
complete waste of space in an
otherwise great magazine. I am
all for inclusion of a few lighter
items, but they’ve got to be
entertaining or otherwise why
have them? Its not even as if Urj
Geller has anything to do with
electronics.

Jamie Friedman, Kent.

‘Robots’ On The Weh

A couple of weeks ago, whilst
on the tube, T overheard
someone talking about Web
Robots. What is a Web Robot

and how come a friend of mine
who is into robotics has never
heard of it?

Yoshida Tashiro, London.

A Web Robot is not actually a
robot at all. It is a program
that automatically trauls the
bypertext struciure of the
Internet by retrieving a
document and then recursively
retrieving all documents that
are veferenced. ‘Wb Robot’ is
not actuclly a very common
term — wmost people refer to
them as ‘Web Crawlers' or
Spiders’. Some people believe
Web Robots are bad for the web
becase when progranuned
bacdlly they can overload
networks and sevvers. But the
majority nowadays are well
designed, do not canse
problems and can provide
valiable information for
people who want (o put therr
time to better use elsetwpere,

Revealing Interests

T enjoyed 'Revealing The
Secrets In Art’ by Douglas
Clarkson in the April issue. More
like that, please. I thought I'd
write in with a couple of
interesting links. One of these is
the Sheffield Galleries and
Museums Trust
which contains information on
two of my favourite art galleries —
the Mappin and the Graves, as
well as a list of exhibitions and
events going on in the area.
Another good site is
Which is extremely useful if, like
me, you are planning to visit the
British Museum in the future, I
will be going in a couple of weeks
for my third time. Excursions Into
Excel has been extremely useful
to me, as I use Excel a lot.
Perhaps you could do Excursions
Into Access soon as well, Keep up
the good work, but for God’s sake

If you have any views or queries,
then send them in to:

Air Your Views,
Electronics And Beyond,
17118 Btanyrafon Enterprise Park,
Aberystwyth, Ceredigion, $Y23 31Q.

Alternatively, you can fax them to
01970 621 040, or e~mail them ta
jaldred@kanda.com.

get rid of Uri Geller ~ he seems to
be everywhere nowadays.
Derek Hartnell, Sheffield.

VCDinosaurs?

Regarding Keith Brindley's
comments on DVDs and VCDs in
the March issue, VCDs might be
popular in Asia but here they
are doomed to go the way of
the dinosaurs, and are doing so
already. They do have
advantages over videocassettes,
yes, but as soon as affordable
DVD-writers come on the
market, there will be no
advantage in putting video onto
the Video CD format at all,
Keith Brindley may think it's a
shame that the format is not
popular over here, but I think
the majority of people would
agree with me when I say
‘rightly so, and the sooner it
dies off, the better’.

Lewis L. Palmer,

Commuting With EAB

I commute between Oxford
and Birmingham reguiarly and
always take a new magazine for
each journey so that I can read it
on the way there and, if it is
interesting enough, on the way
back, Recently I picked up
Electronics And Beyond, as I had
been very interested in
electronics and making circuits
from projects in my youth, The
car immobiliser project in the
April issue was just the excuse I
needed for taking up my old
hobby again. I will be getting the
magazine on a regular basis from
now on.

Robert Chapel, Oxford.
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THIS ARTICLE IS INCLUDED
TO MAKE SURE THAT ALL
OUR READERS ARE
FAMILIAR WITH THE BASIC
BUILDING BLOCKS OF
MICROELECTRONICS,
ESPECIALLY NUMBERING
SYSTEMS AND
TERMINOLOGY.

! fyou are already familiar with these
concepts, then please bear with us.

" We are all familiar with the decimal
numbering system because we
use it every day, but do we Wi
understand how it operates?
The decimal system is humber
system to the base 10. There
are ten digits 0 to 9, so the base
of a numbering system is the
number it never reaches, in
this case 10. In the decimal
system there is no digit 10,
when we reach 9, we revert
back to zero and put a one in
front of it for the next series.
Similarly, when we reach ninety
nine, we place another zero in front
of it to give 100. It is the relative
position of the numbers that is
important.

Powers
We have names for each of these columns -
ones, tens, hundreds, thousands etc. but it is
more accurate to talk of a series of powers to
the base ten. A power of a number is when a
number is multiplied by itself e.g. 102 = 10 x
10 = 100, 103 = 10 x 10 x 10 = 1000.
What about 101? This is 10 i.e. the number
itself (41 = 4, 261 = 26 etc). 100 trickier
but any number to the power zero is equai to
one, so 100 = 1, 40 = 1 etc.

So our one’s column is 100, tens are 101,
hundreds are 102, thousands are 103 and so on.

[ 10" [ 10" | 10" [ 10° | 10" [ 10" | 10° |
m | 1000 o 0t res

s 9 o 4
BrEE

Table 1
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Each column represents an increasing
power of 10 from right to left, and we could
extend this to as many powers of ten as we
wanted.

Bases

A number series to the base 10 i.e. decimal,
uses ten digits (0 to 9} and a series of
columns representing position each of which
is another power of 10. Couid we have a
number system using a different number
base? We are actually familiar with these
other numbering system, for example base 60
on a clock. This is 0 to 59 seconds (600, then
we revert to zero and place a one in front

(601 = minutes). Other examples include

the old penny -~ base 12 with 0
to 11 as digits, imperial
weighing systems — base
16 (ounces) and base 14
(pounds).

Numbering
systems with
different bases
are familiar
concepts to us but
we do not realise
that we use them
everyday. Having
established that
we are happy with
different numbering
systems, we can go on to talk about
numbering systems that are useful in digital
systems and microcontroliers. As
microcontrollers use electrical levels with
only two states, high and low, then the only
two digits that can be used are 0 and 1. So
we need a number system that only has two
digits which is obviously base two as the base
is one more than the number of digits. Base
two is commonly known as binary. Binary
numbers appear as a long series of 0 and 1's
that microcontrollers recognise very easily
but human beings do not. So it wouid be
useful to be able to group 0’s and 1’s
together by using a higher base that is a
multiple of two and the commonly used one
is base 16. This is known as Hexadecimal. In
the next sections, we will go into detail about
Binary and Hexadecimal numbering systems.

Binary

There are only two binary digits, 0 and 1, as 2
is never reached ~ remember that the base is
the number that is never reached. We
therefore start with 0 followed by 1, and then
revert back to 0 with a 1 placed before it, so
decimal 2 becomes 10 in binary.

in [ 3

Table 2

This system is exactly the same as the
decimal system described earlier, except we
only have two digits (0 and 1) instead of ten
digits (0 to 9). In the decimal table, each
column represents and increasing power of
ten. Similarly, with binary numbers each
column represents an increasing power of two
but with only two possible digits — 0 and 1.

Table3

Each column represents a power of two, so the
s first column isl's 20 = 1

= second columnis 2’s 21 = 2

» third column is4s 22 = 4

= fourth columnis8s 23 = 2x2x2 =8

* fifth columnis 16s24 = 2x2x2x%x 2 =16
and so on.

In the examples given

00000111 = 7 decimal from
1x4)+(1x2)+ (1x1)
00010110 = 22 decimal from
(1x16) + (1x4) + (1x2)
11111111 = 255 decimal from

(1 x128) + (1 x64) + (1x 32) etc.

Converting decimal fo binary

Apart from using a scientific calculator, how
do we convert a decimal number into binary?
The process is to divide the decimal number
by each power of two starting with the
highest and place a 0 or 1 in the correct
power of two column until we get to the
lowest power of two (20 or 1s).
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For example, let’s convert 105 decimal into
binary referring to the table above.

Step 1: The highest power of two we are
using is 27 = 128.
105 / 128 = 0, so we put a 0 in this
column, giving Oxxxxxxx b

Step 2: The next column is 26 = 64
105 / 64 = 1, remainder 41. So we
put a 1 in the 64s (26) column
= OLlxxxxxx b

Step 3: The next cLIumn is 25 = 32
41 /32 =1, remainder 9,s0a 1
goes in 32s column giving 011xxxxx b

Step 4: The next column is 24 = 16
9/16 =1, s0 0 goes into 16s
column, gjving 0110xxxxb

Step 5: The next column is 23 = 8
9 /8 =1, remainder 1, so 1 goes
into 8s column giving 01101xxxb

Step 6: The next column is 22 = 4
1/ 4 = 0, remainder 1, so 0 goes
into 4s column giving 011010xxb

Step 7: The next column is 21 = 2
1/ 2 = 0, remainder 1, so 0 goes
into 2s cglumn giving 0110100xb

Step 8: The next column is 20 = 1
1/ 1 =1, remainder 0, so 0 goes
into 1s column giving 01101001b

In summary 105d becomes 01101001b from :
Carry 108 -,‘llguilu’_{h s
Carry 41 y -_-b:m;ﬁkt- )
Carry 9 | :;u’u-;‘;él; ]
s
e

Carry 9

Carry 1

Carry 1
Carry 1

Carry 0  =ouoiorh

This example only uses eight powers of
two (up to 27) but the series can be
expanded indefinitely, but the division gets a
bit tricky!

Converting binary to decimal
Converting binary to decimal is actually
easier, because it uses multiplication rather
than division which most of us find much
simpler. We take each binary digit in turn
and multiply it by the corresponding power of
two and add the results together.

For example, we can see what 10101010b
means in decimal by going through this procedure.
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Table &
S0 10101010b is 170 in decimal.

Exercises
Convert the following decimal numbers to
binary...

11d 29d 251d 43d 196d

Convert the following binary numbers to
decimal..

10011011b

01110110b

00100101b

01000011b

11100111b

Hexadecimal numbers

Eight digit binary numbers can be confusing,
but 16 or 32 digit ones are very difficult for
us to read e.g:
000101100011100011110001000001100b,
so it would be ideal to use a numbering
system that still represents values that can be
converted easily into binary but are simpler
for us to read. So, we need to choose a bhase
that is a multiple of two for simple
conversion into binary and in the past base 8
was often used. This is known as Octal, but it
has generally been superseded by base 16
which is known as Hexadecimal or hex for
short. Hexa is simply Latin {or maybe Greek)
for six and decimal means ten.

From our previous study of numbering
systems we know that we need 16 digits
including 0, and each column will be another
power of 16 as we move to the right. Other
numbering systems we have looked at just
borrow digits from the decimal system to be
digits in the new system e.g. 0 and 1 in
binary. If the base is greater than ten, they
use combinations of decimal digits e.g. 59
seconds and the carry becomes another
name, in this case minutes so the combination
is clear e.g. 1min 59 sec or 1:59. If we just
wrote it as 159, is this 1 x 601 + 59 x 600 =
119 seconds orisit 1 x 602 + 5 x 601 + 9 x
600 = 3600 + 300 + 9 = 3909 seconds?

To avoid this confusion, we need to create
some new symbals to represent the extra

digits. We could invent some new strange
shapes, because after all 0, 1, 2, 9 are just
symbols but instead we borrow letters, so the
new digits we need are the letters A to F,
Therefore, we have 16 digits in the
hexadecimal system which are...

0,1,2,3,4,5,6,7,89,AB,CD,EF

So, in hex we count from 0 to F, then
revert to 0 and place a 1 in the next column
which represents the next power of 16.

65536 4096
Table 7

As you can se, the numbers involved
increase rapidly, so we will look at smaller
numbers to start with to avoid heavy
addition.

How would you interpret the number
15h (hex)

At first glance it looks like 15 decimal but
from the table above we can see that it is
actually 1 x 161 + 5x 160 = 16 + 5 = 21d.

How about 22h?
This is (2 x 16) + (2 x 1) = 34d

111h?
This is (1 x 256) + (1 x16) + (1 x 1) = 273d

Now a nasty onel What is 2Ah in decimal?
The two is quite easy and is 2 x 16 = 32. The
‘A' s the tenth digit in the hexadecimal
sequence so represents 10 x 160 = 10 x 1 =
10. So 2Ah is 32 + 10 = 42d.

Try 3Fh, 1Dh and AAh for yourself.

Hexadecimal and Binary

We are using hex instead of binary so how do
the two number sets compare? We know that
16 is 24 so one hex digit is equal to four binary
digits as we can see from the following table.

' Decimal Binary Hexidecimal
R o 0

o 1

10
11

100
101
110
111
1000
1001
1010
1011
1100
1101
1110
1111

'ﬂmuo=>emqamn‘uws—

Table 8
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From this table, a binary nibble (4 binary
digits) is one hexadecimal digit, so 8 binary
digits (a byte) is two hexadecimal digits and
16 binary digits {a word) is 4 hexadecimal
digits.

To convert from binary to hexadecimal, just
break the binary number into groups of four
and convert them into the equivalent hex digit

Examples. ..
1100 1000b = C8h, 1111 0011b = F3h

To convert from hexadecimal into binary,
remember that four binary digits are equal to
1 hex digit. Four binary bits have the
following values.

S0:1111 =8 + 4 + 2 + 1 = Fh (15d)
1010 =8 + 0 + 2 + 0 = Ah (10d)

11101011 = 1110 1011 as two nibbles.
1110 = 8+4+2 = Eh and 1011 = 8+2+1
= Bh, therefore the answer is EBh.

This concludes this basic introduction to
numbering systems, and it just remains to
mention a few commonly used programming
caonventions.

* Binary — ends in b or starts with % e.g.
11110101b or %11110101

* Hexadecimal - ends in h or starts with Ox
e.g. Coh or 0xC9

* Decimal - ends with d e.g. 15d

Most assembly language or C programmers
use hexadecimal as it is easy to write and fits
with the 8-bit binary numbers used by
microcontrollers, If you use decimai, it is
very easy to make mistakes when

programming.

N
b S i ;f‘"" .
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Basic concepts — Binary arithmetic

As well as carrying out logical operations, we
can also manipulate binary numbers {bytes)