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__editorial

Autumn or Fall

A s the air-cools down, we at Electronics and Beyend bring you &
.' '\ new Electronic DIY section aptly named Construcior's Corner
0 where you can actually purchase kits that may be of interest to
you to build. We are lucky to have formed a partnership with Quasar
Electronics Lid who are backed by years of experience in the
electronic kit market and if there are any particular kits you
would like to see please tell us as this innovative corner is
designed to increase the practical application of electranics
ior everyone.
In Projects To Make; we ieature the mains switching
iimer from David Ponting who shows you how to make a
homemade version when commercizl ones don't come up to
expectations, Ray Marston introduces the 'OPTO in
Optoelectronics in part-1 of 2 4-part series by filling in the irformation
gap on all facets of oplicat parts which many readers may not be
familtar witn.

Are you for or against the euro? _

See the light-hearted read on the Euro in Peter Brunning’s
diary and tell us your views on whether we should sacrifice
the pound for the convenience of the euro. For those of

you wha may ieel like investing in z dot.com company,

why not take some advice from Graag Grant in Ldeas into
Profit and actually pause and take a moment to weigh up
the cons rather than the pras of putting money into trendy and

risky dot.com set-ups. In copyright & IP, our in-house news editor

locks-at the issues surrounding copyright and intellectual property
ovmership by exposing the pitfalis that lie in wait for employers and
employees who are not ayware of them.

From-Germany, in purple we have an article from 3 well
known engineer, Jens Altenburg on Willi robot, which gives
us a down to earth perspective on this fascinating ara of
€lectronics. Turn to the green pages as CAT puts theory
into practise with the CAT Solar Controller project. In our
red section, we take a look at Squeezed molecules if the
light of recent research and how ey affect life today plus
the finale oi the series on UPS wherza Shri Kzrve tooks at
ensuring a healthy power supply by using the corract pujse rate.

If you are taking a break this Autumn and can't bear to put your
cats in the catiery then the Cat Feeder Project will certainly pravide

the ideal solution to stave off the threat of hungry cats at home ...!

We, at Electronics and Beyond welcomz your commients and ideas
on this autumnal issue.

o =
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NEWS

Maplin goes under
the hammer for £42
million

ELECTRONICS

It's been a.long time since
you've seen the Maplin logo-in
Electronics And Beyond. The
magazine and the company
paried ways almost a year ago.
when Kanda Systems bought-it
outright, Now Maplin
themselves have been bought
by independent quity investar
Graphite Capital. The £42
million deal will see more funds
put into expanding its retail
outlets.

‘The cempany does not have
any comparable
competition in the UK apd

ELECTRONICS and BEYOND
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T{ all has gone well, NASA's
Genesis robatic space explorer
will now be on its way to the

Sun, where it will go into orbit
for three years and collact 10 1o
20 micrograms of solar wind

(invisible charged particles

expelled by the Sun). Genesis
will be the first mission to retum
a sample of extraterrestrial
material collected beyond the
orhit of the Moon. It is the hope
and expectation of all involved
that what'it returns will help
answer iundamental questions
about the exact compaosition of

Gznesis ratum
capsule

.ourstar-and the hirth of our solag

Hystem.

In Octaber 2001, Genesis will
arrive at an area in space far
enough away from the
atmosphere and magnetic field
of the Earth to zllow it to gather
pristine samples of the solar
wind. On board the crait will be a
stack of solar wind collector
arrays made of such materizls as
diamond, gold, silicon and
sapphire — different materizls for
different types (or conditions) of
solar wind. An ion concentrator
v#ill separate out and focus

Conceyjls abgr

elements in the solar wind (like
oxyaen and nitrogen) into a
special collector tile, and there
will also be an ion monitor to
record the spead, density,
temperature and approximate
composition of the solar wind.
The spacecraft will begin its
journey back to Earth in April
2004. When it arrives in Octoberz
it will drop a return capsule
containina the salar samples, and
this will parachute down towards
the U.S. Air Force™s Testing and
Training Range in Utah. Friction
will initiatly slow the capsule,
iollowed by deployment of two
parachutes —a small drogue
chute then = larger main
parachute. A dramatic mid-air

capture manoeuvre will then take

place. A specially modified
helicopter with 2 boom and
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winch underneath will snag
the chute and collapse it,
allowing the capsule {o be
retrieved safely, in a
manoguvre that has.
already been practised for
teal and no doubt will he
practised to perfection as
2004 approaches. This
mid-air capture is
necessary to ensure the
purity of the solar wind
samples inside - any
contamination through coming
into contact with Earih’s
maierizls would be disastrous.
The samples will be taken to
NASA's Johnson Space Centre it
Houston, where they will be
stored and distributed for
znalysis. Scientists anticipate
that in addition to today's

Absve: Helicopter successfully snags,
capsule’s parafoil {pholo from
preliminary test )

capabilities, new analytical
technigues developed in futufé
decades will be used in, the study
of the solar matier returned by
Genesis. Researchers believe that
the surface of the Sun has.
preserved the composition of the

sdfar nebula from which
-all the different planetary
‘bodies formed. Study of
Genesis® samples is
expected to yield the
average chemical
composition of the sofar
systemto greater
accuracy and provide
clues to the evolutionary
process that has led to the
incredible diversity of
enviranments.in our solar
System.

Far in-depth information about
the Ganesis mission go to
htim://gengsismission.ipl.nasa.ooyv.
where you can also learn more
about the science of the project
and read interviews with the
people involved.

“the robotic dinosaur

This is a photograph of Troody
the robotic dinosaur (or parhaps
that should be robotic baby
dinosaur, as Troody is only 18
inches high). Daveloped by the

Leg Laboratory, part of the Al
Lab at the Massachusstis
Institute of Technology, Troady is
based upon the Troodon dinosaur
of the [ate'Cretaceous. She has

onboard computars and batteriés,
and can operate without external
wires — all she needs is command
signals from an IR transmitter
unit.

This particular species was
chosen as a model becauss of its
agility and the way in which it
used its tail for balance. Troody's
successor will be 50% bigger and
designed with a museum
environment in mind. He or she
(the sex oi her successor has not
been decided as of yet —the
team have decided not to sgoil
the surprise by going for an
ultrasound} will also be designed
10 jog and maybe even run. 1f so,
it will be the first bigedal robot.in
the waorld to be able to walk and
run without tappling over when it

-slows down or comes to full stop.
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Pioneering electronic ink
display to go colour by 2004

E Ink's high contrast eléctronic
ink display has already receiveda
lot of prini space in various
electronics and computer
magazines. Now E Ink have
teamed up with Toppan Printing

Company Ltd, a global market
share |eader for colout filter

arrays wn the flat panel display
industry, to produce a colour.

version that will be sold
-commercially by the year 2004. {

NEWS

| | - |
§ & 4

-~ has seen its turnover rise

" from £32m in 1996 10
£52m last year. According to
Mzplin, the extra capital is
essential for making sure that
they cantinue to grow at the
same rate.

There are currently 59
Maplin stores inthe UK and
they plan on there being at
least 100 by 2006. The
meney will also help with the
'éngoing development of their
€-commerce operation.

A-veré ’e_d};eéiurikz‘r
1 and earns
£54,000

A study by Plimsoll Publishing
‘has looked into the job
‘statistics of 1,283 UK
electronics design indusoy
directors and found that the
average director was 51, had
been in the same post since:
the age of 45, and earns
£54,000 per year. 35% oi the
-directors had been in the
same role ior over ten years,
and 10% have changed jobs,
companies or-both within the
last year,

"Fiobotic aircraft to
Investigate ,
hurricanes for NASA

Aerosonde Robortic Aircraft
Lid are the designers.and
manufacturers oi a
remarkable robotic plane that
‘weighs just 13.5 kilograms
and can ily over 2,400 km an
a tank containing four litres:
of fuel.

The Aerosonde has long-
range environmental
Mmonitoring and surveiltance |

ELECTROKICS and BEYOMD
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«capabilities and is designed
for undertzking observations
in remotie and otherwise
inaccessible regions.
Launched: from the roof of &
car. the robotic plane is fully
autonomous once in the air:
1ts missions are conducted in
a completely robotic mode,
with the aircrait under the
command of a ground
controller who monitors-ihe
mission.

The company has tested in
Austrslia, Canada and the
USA. Their most recent
mission was to the Arctic,
where the company has been
testing Aerosondss’in
conjunction with the US
National Science Foundation.
The aim of the mission was:to
develop engines, icing
strategies and a camera {0
enable the Aerosonde to fly:in
the harsh Arctic weather and
collect information on the
atmospheric and sea ice.
conditions.

This May, NASA awarded the
company a million dollar
contract to conduct missions.
and research on clouds and
hurricanes off the USA's East
Coast as part of the NASA
Cloud and Moisture Experiment
program. In partnership with
the University of Colorado,
Aerosonde will ogerate aircraft
over the Narth Atlantic Ocean
taking observations in the
lower atmosphere in
conjunction with the NASA 0C-
8 aircraft, the US Air Force's
C130s, and the National
QOceanic and Atmosphenc
Administration’s P3s.

p You can read articles about
the Aerosonde, download
numerous pictures and keep
up io date with all the latest
testing programs by logging
on io the Internet and typing
in www.aerosonde.com.

ELECTRONICS 2nd-BEYOND

Toppan have also bought a $5
million stake in E Ink and will

can be seen at any angle without
any change in colour or contrast.

portable and less expensive
devices when the technology is

also work with the company on
other projecis such as ilexible
display panels.

Like the monochrome version
also in development, the colour
electronic ink displays will
exceed the contrast ratio of

newspapers and will be readabldd

in both dim fight and full
sunlight. Like paper, it will

The image will remain on the
‘screen even after the power
source is shut off, which means
that the baiiery life will be
dramatically longer. Alsg, the
display should draw less than a
tenth of other ‘low-power’
display technologies commenly
used in smart handheld devices:
The smaller batteries this would

licensed out 1o third party
developers.

E Ink expects the first
‘monochrome high-resblutian
electronic ink displays to be
made cormmercially available in
2003, with the calour versions.
iollowing a year later in 2004,
Jywv.eink.com for details.

present a clear, brightimage that

lead to would mean lighter, more

Kent Modular Electronics (wws.kme.co.uk) have
launched a new colour LCD (TFT) monitor utilising
Toshiba's Polysilicon (p-Si) technology. The
29LMOB1D41IMP allows up to three signal sources to
be connecied simultanzously, and switched behween
from the front of the manitor. These are RGB data
{VGA or SVGA), PAL/NTSC video (from a camera
source) and S-VHS (irom a video receorder). Options
exist for a fourth source: 525/60 or 625/50
component digitat TV signals (SDI) compatible with
SMPTE protocol operating at 270hb/Sec.

The analogue-digital board at the heart of the
display has been designed by KME at their facility in
Rachester, Kent. It has autoscanning/zutosizing

New "ol -_
display from Kent
Modular Electronics

capabilities, converting the analogue inputs to
periectly sczled pixels on the Toshiba screen.
Th p-Si construction of the TFT panel has distinct
advantages over the Amorphous Silicon (AM-Si)
Construction of normal TFTs — namely better viewirg
angles and increased reliability under shock and
vibration. The components are housed in a rugged
all-metal housing and the result is.a solid, multi-
purpose monitor suitable for mobile and land-based
applications in a variety of extreme environments.
KME has also developed versions for CRT monitor
replacament. The so-called 'Legacy' monitors, in 9”
or 10" sizes may have horizontal scanning
frequencies anywhere between 15 and 30kHz, which
are not readily accepied by standard TFT monitors.
As they become harder to replace, many users ars
canverting their designs to TFT, and KME believe
their B.4™ manitor (see phoiograph) is ideally suited
far this problem, scaling the lower resolutions into a
full-screen, crisp dispiay.

Hitachi produce ¢/
embedded in paper

This is 2 photograph-of-ihe
world’s smallest RFID (Radjo-
Frequency Identificdtion)

elactronic

networks and

information on

thin enough to be

integrated circuit chip — the Meu
chip by Hitachi, Thin enough w
be embedded in paper, the
device raises a whole plethora of
possibilities for document
management, security and
access.

‘The chip integrates a 2:45GHz

‘high-irequency analogue circujt

and a 128-bit ROM in an area of
0.4mm squaré:silicon. According
to the.company, it will enable

information on
paper o be
linked anywheré
and anytime with
assurance, thus
making new
services possible.

The implications of being able
1o embed RFID ICs in paper are

wide ranging indeed, and np

.doubt we can éxpect much

discussion on the topic as the

technology develops and
applications for it start to
become more and more
commercially likely:

September 2001



Piccolo Point
from InContrl

Solutions g

‘Available-in the UK fram
Diamond Electronics, the Piccolo
Point MiniJoydisk is a tiny
joystick aimed at wireless and
randheld products. InCantral
claim it tc be the smallest
manual input davice in the world,
and irhas a low profile
measuring less than 4mm, anda
foatprint of 14 by 18" including
the connector.

The device has tvo parts — the
sensor and thé disk actuator. The
sensor consists of & small-printed
circuit board that easily connecis
to the system, and the fouch-
sensitive cursor controller allows
the ability to scroll and point
with the use of a fingertip.

InControf CEO, Chris Haverty,
says 'Everyone is talking about
wireless, getting tne Internet'on
their cell phones, megabyis
access. WAP, 3G services,
Bluetooth, etc. But people can't
use buttons to do everything
they'd like to now with their
handheld devices’. Which is
where the Piccolo Paint comes
in, be it for cell phones, handheld
computers, PDAs, TV remote
conirols or computer console
gamepads. ‘It's inevitable that
we'll see force-sensing
‘technology become maore dnd
more prevaleniin products vith

September 2001

demanding space constraints as
displays.incraase in size and
resolution, and wireless Internat
access becomes faster’,
Diamond
Electronics can be
contacted at Fourways
Technology Park,
London Road,
Smallwood, MNear
Sandbach, Cheshire,
UK, or phone them:on
-+44 (0)1477 500 450.

Maha MH- i
C777Plus from
NevadaSales

L[ re—

Nevada Sales (02392 313090,
wwvi.nevada.co.uk) nave
announced their appointment as
UK distributars of #iaha Chargers
and Powerex batteries from the
USA- The first products to be
released are:

FNB-72 (£59.95 including
‘rapid charging cable’)— An ultra:
high capacity 1700 mAh battery
pack for the new Yaesu F7817.
Tne ‘rapid charging cable will
altow the batiery pack to charge
in:around 3 hours using the Maha
MH-C?77 or MH-C888 charaer.

MAHA MH-C777 (£49.95) - A
charger that will charge,
candition, analyse, and digitally
display capacity, voliage, and
time for almost any Lithium Ton,
NiMH, and NiCD battery packs. It
has comprehensive LCD readouts.
for capacity, Yoliage and time.
The unit will also work direct
from & car cigaretie lighter
socket.

MAHA MH-C777PLUS (£89.95)
— The 'Plus’ version of the MAHA

MH-C777 (pictured) is supplied
with a universal 80V to 240V AC
adapter to allow use anywhere iff
the world.

The MH-C777PLUS has a
digital display to indicate voltsge
time, and capacity throughout
the charge and discharge
processes. A *floating contact pin’
System enahles you io move the
charging contacis from left w0
right and from top to botiom to
charge almost any shape of
battery pack. It supports a wide
voltage range of 1.2V to 14.4V (1
to 12 ceils) for NiMH & NiICD, and
3.6V 10 14.4V (1 to 4 celis) for
Lithium lan. Additionally, the
included 'alligator clip-tead cable’
will allow you 1o connect the
charging terminals to external
batteries, including battery cases
which can then be used to charge
AA, AAA, C and D battery cells.

MICRF102
from Micrel

An intzgrated, single-chip ASK
(Amplitude Shift Keyed) RF
transmitter designed specifically
to meet the needs of low-cost
loop antenna transmitters is Ao
available from distributors of
Micrel Semiconductor products:

Highly integratad-in SOIC-8
packaging, the MICRFL02.
reduires only five external
componenis. It incorporates
Aransmii power control and
automatic antenna Luning.

The MICRF102 aperates oii-a
5V supply, consumes 7.5mA
{mark) and 4mA (space) supply
current and has a shutdown pin
to further conserve power.

To overcome the problem oi a
user’s hand in proximity to the
antenna modifying the resonant
properties of the antenna:circuit
and de-tuning it, the chip
continually tunes itself to the
antenna; if the resonant
properties change, the MICRF102
automatically adapts.

NE

New platform from
Amkor decreases
test times for RF
components

| amk@r

Technology

A new platform for radio
freguency devices that is
capable of dramatically
reducing test times for RF
components, some as much
as.80%, has been deveioped
by Amkor Technology.

The platform consists-af
proprigiary software that
optimises standard indusiry
instrumentation systems ior
faster results. RF testing for
dual band power amplifiers
(PA) on a typical ATE tester,
for éxample, can take as long
as 1.8 seconds. PAs can be
tested on Amkor's new test
platform in as iast as 470
milliseconds (ms). Low noise
amplifiers (LNA), which
normally take up to 1.3
seconds to test on typical ATE
testers, can be tested as fast
as 170 ms. In addition to
testing LNAs and PAs, this
new test platiorm is alsg
designed for high volume:
testing of mixers, RF
switches, phase locked {oops.
and voitage controlled
oscillators.

Amkar Technology
{werv,amkor.com) provides
full range of test
development and high
volume production services
-acrass virtually 2l
semiconductor technologies
and has test development
centres in California, Korea,
Japan and the Philippines,
with further expansion
already going on in-China anid
Taiwan.
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JONATHAN ALDRED
OUTLINES THE BASIC
INFORMATION THAT ALL
EMPLOYEES AND
ESPECIALLY EMPLOYERS
SHOULD KNOW

ABOUT THE ISSUES
SURROUNDING COPYRIGHT
AND INTELLECTUAL
PROPERTY. WHEN AN
EMPLOYEE USES HIS OR
HER CREATIVE TALENTS
ON BEHALF OF A
COMPANY, WHO OWNS
THE RIGHTS TO WHATEVER
IS PRODUCED? THE
ANSWER IS NOT ALWAYS
AS CLEAR CUT AS

YOU’D THINK.

s someone who writes both for a living
A and as a hobhy, I need to know about

copyright laws and the issues
surrounding intellectusl property — but do
you? You may think you don’t; but if you own
a business or wveork for one, there is a very
real possibility that through not knowing
about © or 1P rights, eithsr you dr your
business will lose out.

Firstly, let us briefly set out what IP and
copyright are. My hobby is writing novels and
short stories within that genre that is often:
referred to as ‘science fiction and fantasy’ (a
nice heading as it covers both spacecraft and
‘magic = two things that you'd assume o be
mutually incompatible). When 1 joinad the
E&B team T was asked to put one of my short
stories in to see whzat the reaction would be.
1 g¥as pleased to do so, and 1 added at the
‘bottom the standard IP notice that I
-automatically attach to anything I write
{excluding, of coursg, ieatures-such as Web
Electronics, Beyond Beliel, etc that T put
together for E&B).

1 do hold the IP rights to ‘The Factory'. 1
‘also own the copyright. If, however, 1 had
sold the story 10-E&B, they would hold the

FIFCTROKICS and BEYOND

copyright and would be able to s&ll the story
‘on to someane else (essentially they would,
depending on the terms of the sale, be able
to yse it as they see fit). E&B has ‘one-time
publishing rights’, meaning that anyone who
contributes an article remains in possession
of the rights to it We can sell the article as
part of the magazine, or photocopy that
printed article as part of ouyr back-articles
service, but we do not have any rights to sell
it on (io, for example, another magazine). I
someone other than the author has bought
the full rights to a story (or song, or film,
‘8ic), then they can licence it as they see fit —
-but, asthey do not own the IP rights, they
cannot remove the author's nzme from it or
alter it any more than what basic unobtrusive
editing would allow.

Sometimes rights are bought“outrigh_t;
‘pther times an author will get a percentage
based on sales of copy (for example number

‘of books sold) or a repeat fee based on the

number of publications the same article is
licensed to appear in (as was the case with
Uri Geller's Extended Reality). It is essential
that any author who sells the rights to his or
her work thinks through the terms of the sale

ideas into profit

thoroughly beiore agreeing 1o any contract —
pity the poor zuthor who agrees 2 lump sum
for outright sale of his book and then finds it
i5 to be turnad into a film and he is not going
10 sée a penny.

The Factory’ is now in print and, as such. it
is copyrighted. I did not need to do enything
for this to be the casz ~1 can now prove this
is my waork and can exert my right not o
have anyone copy it. It did, after all, appear
in the June 2001 issue of Etecironics And
Bayond, otherwise known as “Exhibit A" wien
I take whoever has stolen my material (o
court and sue them. Sending unpublished
work to literary agents or publishers is a
different matter. What if they are careless
with your manuscript and i falls into the
hands of someone who will copy it and try
-and pass it off as his own? If this happens
you have to prove that you'wrote it and not
themn - before sending your manuscript off,
you should ask yourseli 'would I be able to

.do this?' My recommendation is 1o send a full

copy of the manuscript through the post to
your own address before you send any others
off, It will then be sealed and will show your
own zddress and when you posted it. Then
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leave the package in the care of your solicitor
or-21rusted family friend. Remember tiai
putting.an IP notice is 2 good statement of
your rights— people who have read the
document cannot claim they did not know
you didn't warnt them to copy it — but it is no?
an zutomatic barrier against fraud. As an
analogy, burglar alarms will not stop
burglaries 100% of the time, but you'd never
go withott ons just because of this.

So — copyright can be demonstratad easily,
although it might be owned by someone
other than the author; and IP is always
owned by the author, butis more difficult t¢
prove,

Actually, IP is not necessarily always
owned by the individual who created it (or
individuals — the legal difference between one
and more than oné author is not something
we need to go into here). So why sound so
sure about it in the statement above? Well,
the troubte lies in the definition of the word

‘authar. If-you write ai articte or design
some advertising on behalf of your company,
then your company is usually constdered o
be "the author® of that article or
adveriisement. You can claim credit sor it on
your CV but if you leave the company you do
‘not take the rights to it with you. If you work
far a company and develop an idea.as part of
your job, then in most cases the employer
will own the 1P to that idea. IP covers
articles, reports, design rights, software,
hardware, patants and trade marks.

If I designed & new database for Kanda
.S'ystems, our parent company, and then tried
to sell it elsewhere, 1 would be in the wrong
because thiey would own tha righis to it—
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reason being, I developed it in my capacity.as
an employee of the company. If T wroie an

‘article on the importance of C compilers-and

the role of the compiler’s pre-processor,
surely that article would belong to me —.or
would it? Under copyright law, computer

programming code is considered to be a form

of literary work, just the same as the C
tompiler article. But the perception of where

the IP ownership lies can be very different for

afy iwo differing examples.
Kanda might use the C compiler article as

part of, for example, the press release for

their new Qptama C Compiler. They might
then decide to sell it to, for example,
Personal Computer World. Under this
scenario it is possibje that I would not have.
any say in this and would not get any money
from the deal. It might not necessarily be the
case that Kanda mmkes the money and holds
on 1o it — they might give the zrticle to

PCW in exchange for

advertising. Another possibility is that T coyld
sell the articte o PCW and Kanda would
come down-on me for selling what they
considerto be their material.

Solicitors have been doing good business
from borderline cases where employzes have
argued that creation of IP was not what they
were employed to do, and that as such it
belongs 1o them. All this could so easily be
sorted out fromi the start when employment
cantracts are drawn up, or by employers
telling theif staff exactly what iheir duties are
and what is and is not expected of them.

But it doesn't stop there. Nowadays i is
common {or companies to "ouisource’ work
to contractors when the job canpot be:done

by in-house staff alorie. These companies
might be IT consuitants, web page designers,
logo creators = whatever. Would it surgrise
you to learn that the agency who designed
your ngw logo or the designers who created
your web presence own by default the
copyright themselves? Well, if you haven't
explicitly sorted dll this cutsin the contract,
here's a wake up call for you — they do.
Ownership should always be settled at the
start of any such commission becauss after
the contracts are signed and the fees are paid

it is far less tikely that any rights will be

handed over. You will be left with, at bast, a
licence to use the IP rights resulting from the
work and you may be powerléss to prevent a
competitor irom also receiving a licence. In
effect, you could end up with a situation
where your competitor has @ web page that
laoks exactly like yours, or an online ordering
system virtually indistinguishable from
yours. If they are s bigger company, it
could appear to your customers thiat you
have been copying them, when in fact
neither company has capied anything,
Coming back io the issue of
copyright, it is important to
remember that copyright is only &
right to stop anyone else from
copying your IP. Itis no
judgement of quality and i§
certainly not a monopoly for
you to exact over idaas or
.conicepts. Copyright is not &
patent— it only protects the
-exprassion of an idea and
not the idea itself. If
h | spmeone has come (o
- with the same idea
. ‘independently, or come
. to the same conclusion
. wviithout copying-your
: work, then there’is
.no infringement
“* upon your
copyright as far as the law is concerned.

To conclude, if your business is dependznt
upon anything that you don’t actually own —
be it a delivery company, the premises you
lease or the database an IT firm has
developed for you, then you are leaving the
doors open 1o  risk that, nevertheless, you
cannot avoid taking. Business is, oi course, all
about risk — but every good businessman and
businesswoman knows what the risks are.and
iakes sieps to manage them. A little bit of
forethought can save 2 lot of turbulence in
the long run.

|
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THE END OF JUNE

BEGINNING.OF JULY IS
HOLIDAY TIME AT BRUNNING
SOFTWARE. ON THE 24TH
JUNE PETER BRUNNING
PACKED HIS TENT AND TINY
SHARP 3100 PC, GOT ON HIS
BICYCLE AND TRAVELLED
HALF WAY ACROSS EUROPE
THINKING ABOUT MONEY!

Monday 2nd July 2001.
I'm sitiing writing this with snow covered
mountains to my left and straight ahead. It's
9.30 in the morning. I am recovering irom a
hard day of cycling yasterday where I reached
8230 feet above sea level. My mind is clear
telling me that my body is in great shape but
when T put my legs to the isst they tell me
othenvise. S0 today is to be a rest.day doing
nothing more than sitting and typing. -
tdy conversation last night just before I fell
into bad sums up what I want to write about
Tha subject of languages cropped up whilé
ialking to a chap from Belgiun. This overnight
stop is in the Tirol par: of Iialy where German
is spaken almost as naturally as Italian, and
there L was speaking English to a Belgiun man.
This Gasthof has the outside appearance of
baing in Austria and.payment in German marks
is 2s accepmable as lirz. 'So’ [ said to this
Balgiun man "what do you think about a
common currency, the Eurg'.

‘It is good’ he said 'but it is you Britisiy who
-are causing the problems’.

*Yeg' T agreed "but remember how this ail
started. We were in the ER}, the pound came
under pressure and the other eurdpean
currencies did not come to our aid. The pound
was allowed to collapse. The whole point of
the ERM was that we should support each
others currencies so that currency speculation
tould not Succeed’. He had no answer so 1
cogtinued T am in favour of 3 common
currency but I want to keep the pound! Hoyy
do you reconcile that?'

He gavé a short synical’latigh Thatis
difficult’ he said.

This Gasthof makes an ideal place 1o refiect
‘on these problems as does my cycling holiday,
Gasthof Schlossberg is high up in the foot hills
of the Alps, overlooking. St Leonhart, 2 small
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To Euro or Not

Town situated where the Timmelsjoch and
‘faufen passes converge. Alihough well inside
the Italian border its German name clearly
shows its Austrian inffuence.

Trzvel by bicyele (with the help of an
cccasional train ride} is the best way to
become involved in ihe places which are
vicited. I am English theough and through but
there is little outward

e ==

signs oi my British
connection apart from
my father too fair
compiexion for being
this far south. T never
have found problems
with any country that I
have visited (Europe). [
am always accapted for
what I am, a holiday
making cyclist who
might be tarnished with
the grime of a day’s cycling, bul'is neither the
less of obviously pleasant character. My ong
problem is needing so many different
currencies. Dutch quilders to pay for the cycle
‘o the train through holland, German marks for
a few day’s in Germany, Austrian shillings,
Italian lira, and French francs.

So far this year I have paid the Dutch
conductress in German marks and received the.
change in Duich guilders. I have used my

plastic to extract German marks when I reached

Germany, changed some Irish pounds left over
from a previous holiday into Austrian shillings,
and used the cash machine yesterday in [taly.
Tie point is this. The language and customns
of each country that I visit is what creates the
interest. The fact that [ am using a different
currency for each pays sbsolutely nc part in
the interest. Quite simply this means that for
me perscnally @ common currency would be:a
distinct advantage. However, ask me ii T want
to give up the pound and that is 2 completely
different groblem. I do not like he
fundamenizls of.my life to be changed. In this
&Gasthof I can pay in lira or German marks
without them batting an eyelid either way, but
when I am home all my monies are in pourids.
I stopped and looked around at the peaceful
mountzin scenery for inspiration. A minute or
two passed without any cars on the pass 20
meters (20 yards if you must) in front of me. A
mement of iotal peace without any solutions
springing to mind. This is:because ihere is no

Curve:10, M2 & cycle 2442 maters (D11 fzel)
above caa level

miagic solution. The answer can only be found
in & compromise, and that is what the Euro is
all about. Think of the Garmans giving up tha
mark, the French giving up the franc, the
Italians giving up the fira; Nead I go on. Nong
of these countrias wani to give up their own
currency.

It jsthe tanguages and the custems which
’ create the diiferences, a.
“%, .common currency can
| only be in all our

interests.

|
[ So the argument
‘ <hanges to how can we
‘ensure that our British
| culture survives, not
one of how to keep the:
. pound. We could so
" easily keep the pound
wihile losing our true
British way of life.

Here in this corner of Italy they are happy to
be Germanic. The scensry is much the same as
Austria and so.is the way of life. It is the
terrain of the fand which has the greatest
influence, although obviously the history.of
ownarship is also important. A change of
currency would make no difference to the way
of life here.

We the British have a culture which changes

.dramatically from one corner of our island to
the next (just as in Italy). But our culture is
based on a certain emount of isolation because
we are an island nation. The coast nearest 1o
France has no increased French influence, just
as there is no increased Dutch influence on our
south east coast. However just like Italy our
.culture has been created to a degree by the
various invading forces over the years, There is
no such person as & real Englishman,
Welshman or Scotsman. We are all mixtures of
many races.

Ve the British though do have one very
strong {éature to our cullure (or maybe 1
should say did have), we-are a Kingdom. Other
counties in Europe do also claim this atiribute:
hutin reality their rovalty has little
significance.

1 have set the scene far ihe crunch. Our
island outlook makes giving up the pound
'seem such a dreadful pessibility that we need
1o look to a way to offset the effects. We nead
-at the same fime to strengthan our underiying
sense of nationa) identity. When Charies and
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Diana were predominant in our lives our being
a true Kingdom was the envy of all nations.
Now following the dreadful sequence of events
our royal family is at its lowest esieem ever
and the fact that we are a Kingdom is of very
little significance. I believe that if Charles
becomes King our identity as a Kirgdom will
fall to 2ero. At one time Charles had
everything going for him. He was married to
ine igol of the whale world, what more could
any future modern King want? But somehow.
his upbringing had failed. His tutors did not
succezd in educating him with the values that
a modern King absolutely MUST have: In cldan
times a King might choose to take every virgin
just before her wedding night. The world has
moved on from those barbaric times. A
modern King musi display all the virtues of
périéct husband. He must be faithiul, allow his
wife freedom of speech and movement,
snd he must be seen to be an ideal
father to his children.
Charies started out
correctly and then
somehow allowed
‘himself to be side
‘tracked. Why he did is'
not important. Even if
he could prove that it.
was totally Diana’s fault
(which I very much
doubi), Charles
supposedly had been
bought up to be our future
King, it v/as his responsibility to
ensure that the monarchy vsas not
compromised in any way. He bears the
résponsibility for the outcome, no one else:
Charles and Diana have created the nérson
who can set our national identity back on
‘course. William has the good qualities of both
Charles and Diana. He must preserve himself
for a truly delightful virgin queen to be, and
Charles must step aside so that William and
his bride (as yet unknown) can give us back
whiat we lost when Charles and Diana parted.
If Charles publicly states his intention 1o step
aside for William then givina.up ihe pound igf
the Euro will be of no significance.

Thursday 5th July 2001

The scenery has changed dramatically, I'm’
Jiow well on the way to the mediterranéan. it
is 50 hot when the sun is at its height that I've
stopped for an hour or two over a pint (half 2
litre in these parts) and a coffee (caporchinee).
The coffee has taken away the effects of the
beer and I feel active again although veniuring
out into the sun does not guite have the same
appeal as it did back in England. I digrass, this
is supposed to be my final reftection on the
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whether we should be commit{ed to the Euro
or more to the point whether we should give
up the pound. The answer is quite simple now
that T've had & few days of reflection. Yes,
there is no doubt in my mind we absolutely
‘must join in the true spirit of Europe, we.must
‘become parti of the single currency.

Pve been thinking about this zs Pve cycled.
Quite simply I can think of no good reasons
for not joining. Much as ve might like io think
we have a pound which can be controlled by
our own government without any concern for
the wider aspecis of currency regulations, that
iis not true if we are io have significant irade
with other countries. If our currency is not
stable then our credibility as a major trading
nation is undermined, We cannot behave as ii
we are-alone in this world AND expect io be

respecied in the commercial world. Qujte
simply we have no choice but to control our
inflation and keap our pound stable. So we
‘have nothing to loose and everything to gain
except, we do eventually give up the pound.
As Ive said in theory 1 am against that except.

that the alternative is even less acceptable.to

me. 'm now on my fourth-currency this
holiday if we ignore the starting point
(pounds), and I am now ofiering a handful of
coins when the amount is small. It takes me

‘too long to count out lira and I do not wani o

be izking home half a tanne of small coins.

Vhere 1 2m sitting the pounds in my weallét
have no value, neither do the German marks
or Austrian shillings. Only the lira have

-spending power unless I visit the local bank

and pay to have the other curréncies
converted into lira. Back home it aciually
makes no difierence which currency my
busingss trades in. Foreign orders are always
paid by bankers order in my chosan currency
or by Visa or Mastercard where the originating

Lutréncy is not important.

1t's 4 o'clock and the heat.of the talian sun
{same as our’s but higher up) is mare
acceptabte. Time o get my legs moving.
Tomarrow I will reach the Mediterranean. Yes,
let’s go.for it, this Europe that unfolds before
me bit by bit every day is fantastic let's kea
Britain as a major part, let's keep up the front
and be in with the controlling influences:
Eurape here vie come.

Monday $th Juty 2001

Four days on and I'm 15 miles fram the Frerith
border. I've not been hurrying. I'm in no rush to
‘get home. For two and z half days I've been
‘cycling along by the mediierransan. I have yet:
to feel the sea zgainst my body, today is
Ildonday and there is now frez space to be seen
on ihe beaches, I'm writing this as my last
thoughts beiore leaving Italy. It is 6 years since
I was last here. taly has changed, itis a
quieier tidier country but it has always
been tolerant of English speaking
visitors. I spsak no Italizn. Imaging
an Italian visiting England
speaking absalutely no English.
It does not bear thinking about!

Wednesday 11th July 2001
I am seeing the snovs covered
Alps once again.... correction not
the alps but the massii in central
France and this time I'm viewing
from 35000 feet in extremely clear
conditions. It is just so easy to fly with a
‘¢ycle compared 1o using the train. 'm looking
directly down onto the massif with the odd blob
of snow here and there. They look decidedly
uninviting, grey and grean, parched fike desert

My last night in France was spent in a typical
airport hotel. Good value but rather clinical in
its handling of the hundreds of one day visitors.
T was given a shade of individual treatment by
being a cyclist. Quite to my surprise the young
fad on reception who booked me into ihe last
available room suggested that I bring the cytle
into the hotel....

A large lake below is just before a huge area
of snowy peeks. This is incredibly rough
terrain, which warrants a visit some time,
though the way I feel after fwo weeks of
battling 2long mountzins routes the idea of
cycling this way can be happily leit.

I’ll be landing in England in just overan
hour and it will be time to start thinking again

‘in péunds. I started by writing inat I did nat

want to give up the pound but that is exactly
what I have done for the past two and a half
vieeks, 746 miles cycled, 300 miles by trzin;

‘800 miles by air, physically tuned and

mentally refreshed. @
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THe Centre for Altérnative
Technology (CAT} is based in
Machynlieth in mid-Wales and
has been at the ioreiront of the
alternative technolegy movesment:
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 2n internationally
renowned cantre for reseaich

into renewable-energy systems,
arganic harticulture,.alternative
building methods and waste and’
water trealment systems. The

centre offers consultancy in all its
main areas of interest, runs a visitor's
centre open 1o school and university
groups and-the general public, runs
educational and leisure courses, has
‘developad a travelling exhibition and
callaborates with two universities on
higher degréas. CAT also has its owmn list
of publications to support the services
offered by its free-information service. The
extract featured here isgtaken from one
such titte:..

ELECTRONICS & BEYOND'S
GREEN PAGES FOR
SEPTEMBER FOLLOW UP ON
THE JULY ISSUE'S SOLAR
WATER HEATING ARTICLE
WITH PLANS FOR A
CONTROLLER YOU CAN
BUILD AND FIT YOURSELF,
« DESIGNED TO SUIT SOLAR
POWERED DOMESTIC HOT
WATER SYSTEMS.

solar water-heating controller is:a
| | gadget used in conjunction vith a solar
! " water hesting panel array to supply hot
waier to your taos. In the simplest systems,
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Figure 1. The completed box with Ihe tid open
dermonstrating the crcuit baard and componants

weater circulates by itself. However, if you
install a pump it means greater choice over
where you position the panel, olus improved
thermal efficiency. The cantroller is.a simple

‘thermostat that only switches on your pump

to carry water from the heater when it's hot
enough to be of use.

How to make and install a solar
controller from standard electrical
companents.

This controller caf be-used for most solar’
heated water systems. Let’s look first at how
tt works and then at making the controi box,
fifting the sensors, choosing the temperature
difference, testing procedure, installation, and
some additional technical detail.

How ' works
Tivo sensors are mounted one on the hot
water tank and one on the solar panel. They

-measure the difference in temperature

between the two. When the panel is
sufficiently hoiter, they tell the controller
automatically to switch on the pump. When'
the 1ank has heated up it will switch the
pump oii. There is &fs0 & manual override

-switch.

alternative

technology

projects to make

Building the control box
Most of the components are
fitted on to a printad circuit
tioard. This is shown in Figures
3 and 4. Figure 2 shows ths
‘circuit diagram. The board was
designed to fit inside 2 plastic
case measuring 150mm by
80mm by 50mm, although any
reasonable size may bs used;
you could adapt something ot
build it out of wood. Tt should
be possible to solder together
and construct the controller,
and puiit'in the case, with
careful reference 1o the
diagrams and photogragh.
IHowever the following points are offered to
avoid some of the mistakss that might occur.

Three rubber grommets are fitied to cable
hotes in the iid of the case, and the LEDs and
switches zré fitted in the lid. Take care 1o
pasition these lid-mounted parts so ihat
there's enough clearance space when the
case is put together, When iifting the diodes
and the capacitor C4, make sure that their
polarity is correct znd that the integrated
circuit IC1 is the right way round. Similarly
when completing the interwiring between the
componenis, pay careful attention 1o the
polarity of the LEDs, to make sure they are
‘connected the right way round.

Check the wiring of switch S1 since this
wrill carry mains voltage. When the
componenis of the board are all securely
saldered in place; lower the board into the
case you have made and connect 3 three core
mains cable 1o the three way terminal block.
The cable should bé fitted with a 3 amp iuséd
plug.

Installing the sensaors.

First, make up the two sensor leads, dng for
the solar panel and one for the hot water
tank. Use twin core 7/0.25mm cable. The type
with.one side marked with a coloured stripe
or ribbing is ideal. Al this stage each lead may
‘be about 2 metres long. If necessary, extend
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few minutes the relay should
tumn ofi. If it does all this you've
succeeded so far. Now
disconnect the urit from the
mains. You may now install-it.

Installation
In a typical solar heatad system
the solar energy collected by

the panéls is pumped to the
pre-heat cylinder (see Fiaure 7).

£] wotuss
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Figure 2. Comiptete circuit disgram

The pump is switched on by the
solar panel controller. This pre-
heated water is then drawn
through the existing hot water
tank.

The pump should be
connected to your coniralter on
the terminals marked L1, N and

them with more cable fatzr; or calculate first
the distance you want to position the
controller irom the panél and tank.

The sensors ihemselves are 1N4148
diodes. Simply solder them to the end oi
each lead as shown in Figure 5. Seal the bare
wire 2nd joirits with epoxy putty against
water. This will harden

Test procedure

You're ready to try it out. Plug in the unit and
iurn switch S1 on. If it's all connected
properly, the red LEDs should light up. Now
switch S2 into the auto position. Take care.

‘The fuse clips and components near the 3-

waey terminal block are now live, as is the

E on the controller’s four way
terminal block. Take note of the fact that
terminal L2 is live when the green LED is off.

Mow you can posiiion the controller box.
It should be in a visible and accessible
position so the switching of the pump can be
monilored. It should also be somewhere
where the temperature won't vary widely.

in a few minutes.
Thread the two
sensor leads through
the grommei on the
end of your box and
connect them into the
terminal block as
shown in Figure 3.

Choosing the
temperature
difference

The size of the

temperature
difierence-between

Figurs 4. Full sized printed circuit board master pattern

the tank and the panel that switches the
pump on-or off is controlled by the
component cailed R9. This is a féedback
resistor of the 741 amplifier. You can choose.
its specification 1o give a temperature
difference as shown belovs

SPECIFICATION TEMPERATURE
DIFFERENCE
3M3 10°C
i AM7 7C
10M 3.5°C

You may wish to experiment with installing
difierant resistors at different values to find
the one that works besti for your conditions.
Alternatively you could iit a variable resistor,
and having found the optimum position, leave
it-there.
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back of switch S1.

Next; ensure that the twa-sensors are near
fo each other, and therefore at the same
temperature. Turning the preset dial VR1
should cause the refay and the green LED to
turn on and off. 1i it does, the next step is to
irid the correct point at which to set VRI.
This is done by turning it until the relay just
comes on. Then turn it back until it is just
past, the point at which the relay turns off.

‘Five degrees oi rotation past the turn off
.paint is about righi. Leave i thara.

You'rz now ready to see if a temperature

difference between the sensors turns on the

switch. Find something hot like a soldering iron
and hold it nesr or against the pane! sensor.
The relay should click on afier a few secands. If
vou-then leave the sensor to codl down for-a

Don't put it in the attic.

It's now tirme 1o fix the sensors. If you
‘don’t get this right, the whole system won't
‘work. Firstly, don't run the leads near mains
leads, béczuse they cause interierance. Fit
the sensors in place with epoxy putty or
silicone sealant and cover them with
insulation, such as polystyrene. Figure 6
shows this arrangement. Thetank sensor
‘Should be mounted on the pipe running from
the pre-heat cylinder to the solar panels, and
as near as possible to the tank. The actual
sconnection flange is an ideal place.

The pane! sensor goes on the outlet pipe
inside the box of the last solar panel in the
'sequence. After the putty has dried, you're
now ready to switch on, and the whole
system should work.
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Insert pic and caption Figure 7. A typical
system destgn employing solar collectors to
pre-heat water before the immersion heater
or boiler finishes the job. This system is
pumped and uses a solar controtller.

For those locking for further information
on this and related subjects, CAT is offering a
number of books, products and courses ta
Eizctronics & Beyond readers. For further
detaifs and to order contact CAT Mail Order
Department, CAT, Machynlleth, Powys, SY20
9AZ. Tel. 01634 705959 or visit the website
at cat.org.uk and quote the reference

E&B003.

Resistors
R1.R2
R3.R13
R4.R5.R4
R7.R8

R9

R10

R1l
RI2.R1%
RIS

VRI1

LCapacitors
(o]

c2.c3.

cs

c5
capacitor

Diedes
DY
D2,D3.D4
D5.06
D7

D8

Miscellaneous

TR
Icl
RLA

Tl

st
S2

Fst

Parts List

4K7

100R

2K2

10K

4M7 (see note)
1K5

330R

2K2, 0.5Wait

1K 1Watt

100R cér‘metfpre’se'f

470nF capacitor
polyester 100V

{1 00nF capacitor
polyester 100V 2
330uF capacitor

radial electrolytic 40V
foonF smjgp?ess‘ion

8V2 zener diode

1N4148 3
IN4002 or iNLDD7 2
green LED (with clip)!
red LED (with clip)

BC182L transistor
LM741.0pzamp

10A single pole
changeover relay,
24V coil

3 VA transformer:
240V primary,
20-0-20V secondary
d.p.s.t. rocker switch,
240V AC 4A

§.p.s.t. loggle swilch,
30V DCIA

1 amp fuse

3Wway termindl block
4 way lerminal block :
p.c.b. terminal pins 0

fuse clips
plastic case

rubber grommets d
printed circuit board
twin 7/0.25mm cable
epoxy pully and {maybe) silicone seatant
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Figure 5. Comporfent laynul snd Interwiring dstails
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Publications

Tapping the Sun: A guics to
solgr water heating, B

Homie, P Gadtics.

Offer price £3.15 (£3.50 rrp)
All you need io know before
buying or installing a solar
water heating system. How il
works...Types of

panel...Costs and
benefits.. . How to fit & panel
into your plumbing system. |
Solar Water Heating: A DIY |
quide, Poul Trimby. 2800

Ofier price £5.40 (£5.99 rrp)
This practical DIY guide is
packed with photographs and
diagrams designed to help l
you through the procéss

from design to construction

Sealant-
Polystyrene -

Sensor

1N4148
Dicde

,i-'Tw'ln cable
|

and installation. The pznels

described in the book can be made by anyone

with basic woodworking and plumbing skills

" and also make ideal practical
projects for schoaols and
stience tourses

Solar Energy: o focisheet,
8op, A4

Qfier price £2.70 (£3.00 rrp)
An introduction to solar power:
covering passive sotfar building
design; the collection of sclar
heat for storage and use as a
low temperaiure heat for waler
and space heating

Hot Water from the Sun: o
I consiruct your awn solar
ponel. Jurgen Siraib, 134pp
Offer price £13.50 (£15.00 rrp)
The central idea.of this book is
that solar panels ought to be
constructed in the respective
countries where they are being
used. Covers everything irom building panels

to testing their efficiency.

Selar expansion lank

Domestic
hof water

2 — —
gl ——

Auxiliary heat
from immersion
healer of existing
boi

— — =t

—

Venl

¥ Avoids thermo-syphan cooling at night
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Solar Water Heating Resource Guide, " . lwis ga = 1_:‘—1-'————‘- R i?:r“‘fﬁ‘m

CAL t4pp ; ,
Offer price £1.80 (£2.00 rrp) ‘ & RO ETTRON |  detmyson ety Tapees the Sun by €47 Sohe
Complete listing of consultants, : = b o : B ' *;smmmgﬁ‘;'ﬁ:“;"‘f
. I TEE Ay I it O £

manufacturers and suppliers, sources of e i) S e L Tl

| " YROEYEN. Tobeltied PUAH Alforana Foeerng the
inft, 1 . | L HETQL
information, products and courses...names, : RS S i
‘addresses, telephone numbers and websites. ; ; & i . m';'{;;"‘?‘mw‘_;_'nmm

Lo
Products
C_llp Fin Solar Collectors . =t ¥ e 1iarm I @ wrigt from The Digtal Spesdameter
[ ice € 3¢ £45.00 for 12 T - o : i m ’

OﬁEF price £4.19 each or £45.00 for 12 r T”l':;h-;u m;&n&t&mg dn.gn q:n p:«ngl:rg ora todews
(£4.65/£50.00 rrp)

High conductivity aluminium sheet, designed
‘to clip on to standard 15mm copper water
pipe as pari of & solar flat plate collector. This.
provides efficient transier of heat to the
water in the pipe, and makes DIY solar
collectors easy io construct. Each fin
measurgs 380 x 200mm,

Courses
{When requestion information or booking
details please guote E&BOD3.)

Solar Water Heating Systems:

Ociober 5-7 2001

Fees: High woged: £230; waged -£ 170 Hon-
wagedfstudent: £120

This course is ideal for those who want 1o
design or install a solar water heating system.
Sessions will cover types of collector, energy
storgage, plumbing and controls. There will
be practical tuition on the construction of a
collector and in-depth instruction on the
design of solar heating systems,

Introduction to Renewable Energy
Systems

Seprember 24-27 2001

Fees: High waged: £230; waged: £T70; non-
waged/student £120

This course will look atthe potential for
generating your own electricity from wind,
tvater and solar power and also at the
possibilities for reducing energy
consumption. 1t will bie led by CAT engineers
and based in CAT's unique Eco ‘Cabins, which
have their own renewable electricity supply.

RS,

tro

ec

TE D8 PO B by pcr Macd ar  dre gy i w il e haankt O
r—&HI‘q‘t-r_:nL-\r‘dnzm' m-n-.n-nﬂhm-e-«n b d
Swrand rx botae than va Frresy T Fadels sta tobety”
Mat e pacwn.

)

e :

FarY £16.00 per year you can'jGin the
Ahternative Technology Association, CAT's
member organisation, which entities you to
quarterly copies of the journal, Clean Slate, - ] — . :;;w".?,?v“:‘ff;f;:‘::;ﬁ;
10% discount on all CAT publications and
other members’ bensfits. Contact ATA on

‘01654 705988, quoting the referance
E&B003.
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miero electronics
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I3 controller

a complete electronic vendor on & single chip

technician to upload a software updaie viz
the USB or those who insiall the vendors to
collect wireless via IrDA the records of
operating hours, sales operations or
uploading new prices. The same way miobile
phones could be connected over IrDA for
cashless pay, as soon as the
corresponding standards,are
fixed.

The PWM/UART modules
make it aasy to lurn the
display into 8 touch scresn.
The PIO can address the
ticket printer or receipt
printer directly. The integrated programmable-
PLL oscillator generating system and
peripherat clock cycles from a single
inexpensive 32 kHz crysial leads to low power
consumption at ull 60 MHz:

periormance. Thanks to
‘power management the
chip can be set to-several

THANKS TO HIGH INTEGRATION, SHARP'S NEW LH79531
IS ABLE TO SAVE ON EXTENSIVE PERIPHERALS AND
COSTS IN INDEPENDENT DEVICES. HERE GUNTER
WAGSCHAL FROM SHARP MICROELECTRONICS EUROPE
EXPLAINS WHAT THE CHIP IS, WHAT IT DOES, AND WHAT
POSSIBLE USES AN INTEGRATED DEVICE
SUCH AS THIS COULD BE PUT TO IN
PRACTICAL TERMS.

SHARP's Highly Reflective
TFT, and DMTN Panels. So
it is possible to connect an
attractjve colour display in the vendor
mechine. Moreover, the LH 79531 has more
peripherals integrated on a chip than many
PCs in several 1/0 chips: real time clock,

" | igh-performance colour disglay ard
1 speech output, even huying
communications with mobile phones.is:

nothing unusual anymore for modarn
automais: Those gractical solutions can
already be done with standard PC
components. Although this is not always-very
customer friendly —
“whereas a windows

System-on-Chip LH79531 SHARD

LSHARP'S sew sypiam-an-chip eliminates the nesd oy sxtensive parlpheral Facilliles for tellcontained
devices. intagrated In the LH7$531 are nat saly /programmable controller for calaur'LEDs, but 2lso »

error message
might just make’

‘you shrug your

‘real-time clock. USE and (DA Iatertaces, & FI0 GalL snd miFy sther usetul tunctions.

enérgy saving modes.

shoulder or smile, a 3 According ta the actual
non functional D D performance requirements
ticket machine or 3 : = . | the system clock can be
failing info board at m‘;mﬁ mw‘;‘m" E:C T m‘i'm set via the PLL and

the railway station
can sure create
‘some anger.
Especially in tight
situztions. Only &t
first glance do the
PC based automats
5ave money:

i

Y58 Periph.
hardware and
software costs — SHARBnfograght#2001

the high energy bill
regults in higher costs in the end.

To avoid these problems SHARP have
‘dzveloped an embedded solution with ARM
chips. The new LH79331 is 2 32-bit
ARM7TDMI™ SOC featuring an integrated
programmable colour LCD controller
supporting up 1o 1024x768 resolution, up 16
64,000 colars and 15 gray shades allowing
direct interface to STN, CSTN, TFT, and

ELECTROMICS and BEYOHD

S s o —— SRS

0 B

UART 2chy

+
|

£

indepandently the
peripheral clock and thé
CPU itself to match the
factors. Current

Timer 3ch L

8 O

Pivid &eh J

tonsumption and system
periormance match the
needs,

So a-machine ' may lock

e

DMA, USHE- and IrDA interface with 4 mbps,
PWM,.dual UART and triple timer are only-a
few points to mention.

So an automatic veéridor maching using the
LH 79531 not only uses a lot less power than
a PC salution, it is also complete from tha
beginning: No additional plug in bozrds are
necessary for providing the necessary ports;
infrared and USB are not only ‘on board’ but
even "on chip’. This will help a service

rather expensive at first

glance compared to the old
non-intelligent solutions,.but
tiurns out to'bs much less expensive in
practical use. In case of failure or incursion
the system may even call service or sentry
itseif: Nal Lo mention much betier customer
service — which passport photo machine

‘would you prefer: the one that jusi flashes.

you or the one that shows you the photo on
the screen and asks if you fike it that way?
SHARP on the veeb: yww,sharpsme com
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PROJECT KITS

Our electronic kits are supplied compizte with all comporents, high quslity PCBs
{HOT cheap Tripad strip board!) and detailed assembly/operating Instructions
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Microcontroller-based 4 Digit
Counter Modules

odern electronics is allowing products

= consumer, industrial, scientific - to

be produced with more features.in
smaller packages at less cost than ever
before. Elecironic Engineers must find new
v/ays to meet these challenges. Not'too long
ago, the controller for an appliznce like a
washing machine or microwave oven would
be @ mechanical timer or perhaps discraat
components. (switches, transistors and 4000
series logic, etc). However, all these things
take precious space and are difficult to design
and update or reuse for different product
models ar revisions.

Today, these problems are neatly and
cheaply solved with microcontrollers — single
chip computers complete with 10 pins, RAM,
Program Storage (ROM) and sometimes other
useful features like ADCs, UARTS and PWM
drivers. One simply arranges for relevant
inputs (switches and sensors) and outputs
{motor drivers, LEDs and displays) to be
connected to the microconiroller and writeé
some software to manage tha lot.

The space saving and cost effectiveness of
these small wonders are excuse enough to use
them. But when you consider the fiexibility
they provide to adapt the control system to
changes in the devics or consumer demangded
functionality they are indispensable. It's.
simple, you change thé software (vhich can
often be done in circuit) and the same
hardware will perform the new iask.

There are very few fields left in electrdic
engineering where microcontrollers have not
made their mark, so it is very important to
Eng_ineers to understand how to apply them
in their designs and how to develop and
debug their software. Luckily there are many
sources on the Internet open to the Engineer
and Hobbyist alike thai provide free tools,
examples and designs. The manufacturer of
the microcontroller will have lots of details in
the datasheet and-appiication notes and so is
a good place 1o start.

ELECTRONICS -and BEVOKD

WELCOME TO OUR NEW
HANDS-ON CORNER FOR
ALL WHERE YOU CAN BUY
AND BUILD YOURSELF A
TOTALLY ORIGINAL
ELECTRONIC KIT OR
PERHAPS YOU WOULD
PREFER TO CHOOSE THE
PRE ASSEMBLED KIT
OPTIONS AVAILABLE. WE
AT ELECTRONICS AND
BEYOND HOPE YOU HAVE
LOTS OF FUN AND
ENJOYMENT FROM THESE
PAGES AND OUR AIM IS TO
PROVIDE YOU WITH
VARIETY EACH MONTH SO
YOU ARE ABLE TO LEARN
AS YOU MAKE THE
PROJECTS.

.As.an‘exaffiple of this great iléxioility, this
article presents two simple, low-cost, iour-
diait counter modules. One viill count up or
down and the other will count down in
several user-defined 'ways from-a preset
value. The main difierence between the
modules is the spftware in the
microcontroller.

The use of an ATMEL AVR microcontroiler
allows the circuit to be greatly simplified with
no on-board crystal required, and a larger range

of useful features to be provided then could be

Corner

achieved with conventional logic circuits.

For instance if we wanted to imptement-a
simple counter with conventional togic, we
would need a counter for each digit (say
7415192, a BCD Decade Counter), and then
we would need to drive a seven segment LED
display using a BCD to 7-Segmeént driver
{74L547). Straight away we have eight ICs
{two per digit). Then weld need some glue
logic to hang everything together. Then we
aet a counter that can only count up. To fit
this into a reasonable space we'd have to use
a double-sided board with plate through
holes because there are a large number of
connections required between ICs, we might
even need to go to surface mount
components to reduce the size. It begins o
get very expensive and comprlex, not to
mention tedious (if not impossible) for the
hobhbyist to assemble.

With the microcontroller solution
presented here, this complexity'is
reduced to one IC only and a
handful of discreet components to
condition the input and output
signals, all on a small cheap
single-sided PCB. All the hardware
complexity has vanished into the
soitware where finding and fixing
errors is easy. As we shall see we
also get the ability to change and
add more useful features and
‘modes oi operation eastly.

The Up/Down Counter (Kit 129)
‘has an overilow output aliowing
multiple units io be chained
together for greater counter
( range. The unit will count betwéen
0000 and 9999, producing the
overilow pulse when the count rolls over to
0000.

The Presetiable Down Colinter (Kit 154)
alows the user to program a starting count
and select one of four different operating
modes which determine what happens when

‘the count reaches 0000.

Circuit Description

Both modules are almost identical, the
display driver, the power supply and the
output-are identical. The différeénces are
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confined to the inputs and their 'meaning’ to
the microcontroller. Lets start by |ooking.at
the identical paris of the modules.

The counter modules are designed around
an AT9051200 AVR microcontroller irom
ATMEL (vrwy.atmel.com). A detailed product
datasheet is available from their website. This
particular device was chosen because it has
an internal R/C oscillator eliminating the
need for.an.external crystal, simplifying the

‘Name Description

L1 then arranges for outputs connected to the
segments it wishes to light to be driven low
so that current can flow from the transistor,
through the LEDs in the display and to ground
via the microcontroller port. The seaments it
wishes to remain unlit are driven high.

After approximately 1ms, the display is
extinguished and another 1Ims delay occurs
then the next digit is fit. This.then continues
tor the remaining digits-and the.cycle starts

Reset A

Reset the cumrent value of the counter to 0000.

‘Clock

—

Increment (or decrement) the value of the counter. If the counter rolls over

10 G000, an averflow pulse is generated. The clock input is debouniced i
software to prevent extraneous counts when mechanical switches are uséed.
This is achieved by ensuring a high to low or low to high transition remains
valid for more then 13ms. This means the maximum count rate is around
30 counts per second. The count is- triggered on a high to low transition

(falling edze)

Controls the direction of the counter, Wihen unconnected, the counter will

increment, when driven low (grounded) it will decrement.

pulsed.

When grounded the counter wall.not count even if the clock input is being

This is an open collector output. When the count rolis over to 0000, it is

pulled to ground by the circuit for appraximately 25ms. This may be
connected to the Clock input of the next medule to create a counter with 3
larger range or used 1o drive a relay, indicator or othér cicuit

Table'T.

circuit and reducing component costs.

The display unit is a four-digit, common
anode, multiplexed, seven-segment LED
display. This means that the LEDs in a single
digit share a common anode (positive)
connection. The cathodes {negative) of the
segments (a, b, ¢, ... g, dp) are connected
acrass the four digits forming a matrix.

Multiplexing results is fewer connections
‘and board space being devoted to the display
and réduces the number of outputs from the
microcontroller required to drive the display.
However, the drive signals become more
complex but this is relatively simple ig
achieve in the microcontroller's program.

Bits 1 to 7 of the microcontroller's Port B
-are connected via 270-ohm current limiting
resistors (R1 to R7) to the shared segment
gins. Four of the Port D bits are then
connected to drive the four common anodes
via Q1 to Q4, the PNP transistors. Resistors
IiB to R11 protect the transistors irom
excessive base current which otherwise could
destroy them.

To display the current count, the
fhicrocontroller cycles through each of the.
four digits one at a time, providing current to
the anode of the digit by turning on the
apprapriate transistor (driving the base lovi).

Szplember2001.

software.

again. Therefore it takes about 8ms to fully
display the current count, which is much tdo
fast for the human eye to discern so it logks
like a constant display 1o us.

The software programmed into 'the
microcontroller uses a timer that triggers an
interrupt about every 1ms to achieve this.
When the interrupt
agccurs the next
display is set up or
the-current display
is extinguished.
This allows it to be
monitoring the
inputs without
constantly vorrying
about handling the
display, simplifying
the design of the

Transistor Q5;:an

provides an active
low open collector
output forthe
overflow sigdal’in H
the up/down

counter version and the output signal in the
presettable down counter version. The
remaining bit (Bit 0) of Port B drivés this

Utk

F =t M o B
NPN device,  ghhEeiahl bl b

transistor via R18, a 1K-ohm resistor.-Q5 is
protected by Zaner diode Z1 that will break
down and conduct if the voilage across Q5
exceeds 33V or it will conduct if a negative
voltage is applied to the collactor. This is
needed when driving inductive loads like
relays as the back EMF generated by the
collapsing magnetic field in the coil when the
current is turned off can easily exceed ihe
rating of the transistor and destroy it.

Power for the circuit is provided by an
external 9 to 15 volt DC power supply and is
regulated by 1C2, C4 and C5 resulting in a 5+
voit supply. 1C2 is a 78L05 low current
voltage regulator that needs about 2.2 volts
of headroom to ensure regulation so you
must ensure that the voltage supplied to it
doesn't drop below about 8 volts. Diode D1
provides reverse bias protection in case the
power supply is connected the wrong way
around.

Now lets look at the input circuits forthe
different modules.

Up/Down Counter
Kit 129, the Up/Down counier-has fourinputs
and one output. (see izble 1)

The four inputs are all pulled high by the
1K-ohm resistors and have a lovr pass filter
formed by the 27K-ohm resistor and 1nF
capacitor to filter out high frequency noise
from the line {o reduce the chancé of falsé
triggers. This filier's time constant is
approximately 20us and any pulses shorter
then this won®t mzake it to the
microcontroller, A 20us time constant
equates 1o a frequency of S0KHz. The inputs
are also debounced in software with the level
inthe input needing to
be constani for 15ms
before it is recognised
as 2 valid input.

Presettable Down
Counter

Kit 154, the Presetiahle.
Down counter is 3 little
more complex. 1i has

A gt | two pushbutton

switches added toits
inputs. These are used
to program the preset
value and operating
mode. This module has

T TN i i
I"TT]\ ittt three inputs and one
F {

! -output. (see table 2)
21 Like the other
module, the inputs are
‘pulléd high by 1K=ohm resistors, The Count
and Reset inputs hava the same low pass
filtering applied with the 27K-ohm resistor
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and 1nF capacitors.

The SET switch is connected directly to
Port D, Bit 4 with a 1K-ohm pull-up resistor..
There is no need for filtering on this input as
the microcontroller will debounce it in
software.

The INC switchis interesting as it is shared
with the Count input. This is an example of
making efficient use of the available inputs,
This can be done because in set-up mode, no
counting in done. This also means thaf the
INC button can be used to decrement the
counter when it is running.

Software

The software jor-the microcontroller is not
supplied however this description is provided
for those who are curious or want to have a
go at creating their own.

“The first thing the code does is set up all
the inputs and outputs and initialises all the
internal state. It then sets tha courit to the
deiault value (0000 or the preset depending
on the module) and starts the internal timer.

The timer is set to trigger an interrupt
every 200us (observant readers will notice |
said 1ms earlier, I lied for simplicity). When
the interrupt occurs, the handler routine
updates various internal counters used for
debouncing inputs, output pulse timing and
the display timer routines. If any of these
counters reach zero they need atiention and
are processed. For example, every 1ms the
display routine is called to update the
display.

The main loop:constantly monitors the
inputs and sets up the debounce counters
when they change. If 3 valid clock pulse is
detected and the count isn't disabled-a
routine to either count up or down is called.

The count is stored as four binary caded
decimal (BCD) values, so constant conversion
is not required in the display driver routine.
This is updated by the count up or dewn
routines and if the value changes to 0000, the
overflow output of Kit 129 is activaled and a
counter set up to turn it off in about 25ms. In
Kit 154, the output is determined by the
current operating mode.

The display update interrupt foufirie usés a
BCD to Seven Segment conversion routine.to
map the 0-9 value of the digit being
dis'pl'ayed to the correct output for driving the
segments in the display.

The Presettzble Down Counter also has a
set-up mode that is entered when a high to
low transition is detected on the Set input.
This allowss the preset count value to be'set
one digit at a time and the mode to be
selected.

FLECTRONICS and BEYOND

Name Description

Reset

' Reset the cunent value of the counter o the presst value.

Decrement the value of the counter. if the counter rolls aver to 0000, the

curent operating mode determines the output pulse and new count valug
For more information see “Using the Modules”. The count is tiggered on the
iigh to low transition. Software debouncing is optionally applied o the
count signal using the'Rate input. If it i5 enabled, it is'identical t0:the

UpDown counter.

Select if software debouncing s applied to the count input signzl. if high (by

default) debouncing is applied, if driven low (grounded) debouncing is not
applied. This is useful if the count is derved from anather logic circult that
dossn't exhibit extraneous pulses fike a switch can do. If debouncing is
disabled, the count input can be clocked a lot faster. Note that this-inpuitis
not debouniced st alt as it is meant to be set penmanently.

This+is an open callector cutput. Winen the courit rolls over to 0000, the

current operating mode determingés what this output does.

Table2

Construction

Kit 129 and Kit 154 include all-components, a
‘high quality PCB and a pre-programmed
microcontroller. All you will need is-a power
supply and a clock source.

Start construction by separsting out all the
components in io values, use the parts list as
a quide. I'd suggest a fine conical tip on your
soldering iron, asthera are some small.
closely spaced pads especially for the
transistors. The PCB is very good and has a
solder mask so it isn’t too. difficukt to avoid
solder bridges.

Start by installing the resistors. Pay
particular atiention to R4 as it is situated
under the socket for the microcontroller. You
may want to leave it for last and ensure the
-socket fits over it before soldering it and ihe
IC socket in.

Next put in the capacitors, paying attention
to C5 as it is polarisad and laid over. I'd
'suggest that you bend the leads at a right
-angle and then insert into the board and
solder 1o avoid having the legs too short to
‘bend aver later.

Instalt the two diodes next, €nsuring that
the stripe on the cathode (striped) end
-matches the stripe on the PCB overlay.

Now insall the transistors and IC2. Don't
et these confused, there are four BC557%
(Q1 to Q4), one BC547 (Q5) and the 78L05
(IC2). Use the outline on the PCB as-a quide
fgr orientation. Q1 to Q4 and IC2 are close
together and close to the edge of the LED
display so get then as low as possible and as
‘straight as you can so they worit get in the
way. Double check that you don't have any

.solder bridges across the transistor pins as

they are close together.
1f you're building Kit 154, install the two
‘syitches. They will fit with the pins coming

out towards the display and the connector.

Install the LED display; the decimal points
:ao0 towargs the microcontroller. Then instal|
the two-pin header for power (Kit 129 only)
and the ten-pin 90-degree header ior the
inputs and ouiputs. The kit also includes a
socket for this header; this doesnt mount on
the PCB but can be used to make-connections
to the completed module:

Install the microcontroller into-itssockel
-and you're done. Apply power'to the unit ang
you should see 0000 displayed (this is the
power on default for both modutes. i you
sshort the two count pins (or press the Inc
button on Kit 154) the display should
increment (or decrement).

If it doesn't wark

‘Poor soldering (dry joints) is probzbly the most
common cause of groblems. Check all your
_joints under a good light; they should ali be
smooth and shiny. Resolder any suspicious ones.
‘Keep and aye out jor solder bridges.and pads
‘that you may have forgoitén to solder as well,

Make sure that you inserted the diodes the
-carrect way and that the microcontrotler is
also the corract way around and securely
sitting in the socket. Also check the
electrolytic capacitor C5.

Make sure that you didn't mix any of the
transistors up and they are in their correct
places. This includes 1€2.

Use a multimetar to check the supply
voltage. Measure it fromthe cathode (strip
end) of D1. It should be at least'8 volts or
IC? (tha 5 volt requlator) will have difficulties
:and not operate correctly,

Using the Modules

The counter medule has ‘three.or four inputs
snd one output that are accessed via a ten-
way headar. The input lines are all active low,
which means that grounding them prefarms
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their function. More correctly, each of the
inputs is normally pulled high by the module
circuitry and must.be pulled low o become
active.

Each of the lines has a corresponding
ground pin beside it, simplifying the
connection to a switch. The input lines maj
be connected to simple *make’ contacts,
switches, relays or even open collector
outputs from other circuits.

The module requires a 910 15 volt DC

Names- Description

the display shows a minus (-) sign. Use the
INC button to select the required value then
press the SET bution to advance to the next
digit.

Continue sstting each of the preset digit
values unit the last one is sét. The display will
now show the current operating mode with the
letters A, b, C or d. Use the INC bution to select
the desired mode and press the SET bution to
accept it. This will also exit programming mode
and the counter is ready for use.

Mode A Count Stop, Output Hold.

Wnen the count reaches 0000, the output goes low and. stays low. The
counter stops counting. The counter must be reset to continue counting
‘again and to reset the output. When reset the count's seiio the preset

value,

Mode B Over-Count, Output Hold.

Whan the count reaches 0000, the outpirtigoes low and stays low: The
count vill wrap around (0 9999 on the naxst count input and continug

counting from there. The output will remain fow until the module is reset.

Maode C

Auto-Reset, One-Shot Output,
When the count reaches 0000, the counter autornatically resets itseif to
the presst value and the owaput pulses-goes low untii the next count pulsé

CCCUrs.

Mede D

Over-Count, One Shot Output.

When the count reaches 0000, the output goss low untll the next count
pulse occurs. The count will wrap around to 9999 and contirue tounting

fram there:
Table 3

power supply 2nd consumes between 20mA
and 40mA, depending of the number being
displayed. A small plug pack will easily supply
enough power far saveral modules.
Alternatively the module could be battery
powered.

Kit 129, the Up/Down Counter is fairly
straight forward, Just connect a switch to the
count input and set the dirzction.on the
Down input and you're ready to go. However,
Kit 154, the Presettabic Down Counter, is a
little more complex.

Connect the courit input ‘antt dutput a3
readed, and then apply power to the unit. By
default, it will disptay 0000. It will overilow
t0 9999 and continue counting down with
clock inputs until it reaches 0000 agdin. This
is Mode A, and it is the default mode: Sée
table 3 ior a description of each of the
modes.

'The two pushbuttons rarked, SET and INC
aré used to configure both the preset value
and the operating mode. The presat value is
entered one digit at a time starting at the
thousands and then the Mode is sclected:

To enter the programming mode, press the
SET button. The display will show the preset
value for the thousands digitand the rest of

Szptember 2001

Software Flexihility

To illustrate the power of using.a

‘microcontroller versus discreete Idgic €ircuit

the following 'user requested’ modifications
have been made to K129.at no cost to the
user since the change was very.easy to do in
softwarea.

Count by five instead of by one.

Show digits "upside down' so the'PCB could

be placed in.a predesigned box upside

dovin.

Only display digits on & 'keypress® so tiah

the kit could be more efficiently battery

powered.

These were done by simply changifg.the
software. Try doing that with discrest logic
circuits!ti

Further information
The following may be goad: starting pointsito
find more information:

ATMEL {makers of the microcontroller used
in this-project) www.simel.com
They have product datasheets for all of theif
microcantrollers with detailed information
-about using and programming them.

DIY Electronics (kit supplier for this
iproject) http:/ /kitsrus.com
They also have an AVR Programmer kit-(Kit
122) and BASCOM Basic Comgpiler that are
useful for people wishino to experimént with
AVR micracontrollers.

Aiternatively access wvaw.avr-forum.com to.
find out the {atest up-to-daie information on
the range of AVR tools.

Questions or comment about the Kit can be
directed to Peter Crowcroft,
peter(@kitsrus.com_Technical quastians may
be directed to the Kit's designer Frank Crivelli,
frank@ozitronics.co

Kit Availability

A kit of parts for Kits 129 and Kit 154 riay be
-obtained from Quasar Electronics, and from
'Kanda/glectronicsandbevond.com
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MAKING PRINTED
CIRCUITS THROUGH THE
PHOTOGRAPHIC PROCESS

OF EXPOSING TO UV LIGHT
THE SENSITISED SURFACE
OF A COATED COPPER
BOARD REQUIRES THE
EXPOSURE TIME TO BE

wet®

g P CAREFULLY CONTROLLED.
a pme® b, 'w p—
| . bacame clear that a switch with the particular

ieatures I needed was going fo have to be
-someswhat ancient switch. Tt was clearly time homemade.

to find a modern replacement. A number-of recently published circuits I
have been making PCBs this way for many This was surfirisingly difficult. In fact'I researched described timers:with very
years now and have aiways set the could not find a single commercial timer accurate timing facilities but all of them
exposure périod with a mechanical, mains- which would reliably and accurately conirol a involved ihe use of a microprocessor and/o¢
driven timer. But my mosi recent hoard was piece of mains driven equipment for  period a computer, pretty big sledge hammersto
spoiled by gross over-exposure caused by the of time irom a few minutes to an hour, and crack the nut I had in mind. In any case, how
not entirely unexpected failure oi the with an accuracy of +/- 1 second. It soon many of us have the finance, or aven the
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room in our work area, to

dedicate & compuler o such a 8 VOLTS
lowly task. il
§ _ . sv@”
There had to be a simpler RELAYS|| e CONTIUED I
solution. FIGURE 1
Looking through the vafious . T ZERO\/\/ )
componenis’ catalogues, 1 ES " ’

found that the 7217, an old
but reliable workhorse timer
IC, was still readily available.
It seemed to be obtainable
only in its "BIFL form but that
wazs fine for my purpose since
Yhis designation means that
the IC counts in sixties, and
outputs its maximum count in
the 5959 form rather than
9999.
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So herz was the foundation
of a digital timer which could
switch my UV light off after

Figure 2. Controt

any exposure-and have the

‘accuracy and repeatability needed. Of course
its use need not be limited to this single
function. 1 foresaw many applications for a
mains-switching, timer.

How the circuit works

Pin 8 of the 7217 is its clack input'and puls&s
at'this pin are counted by the IC. Con-
sequently the first thing needed is an
accurate timebase to provide the necessary
reference frequency. Such a timebase is
shown in Figurel.

IC1 is & standard CMOS oscillator-and-
divider chip which when used with a
4.194304 MHz crystal and wired as shown,
will divide that frequency down to an output
atpin 13 of two pulses per second. This is
routed to IC2 pin 10, the clock input of a
second divider chip. The output from pin 9 of
this IC provides the input irequency divided
by 2, which was all that was needed for niy
primary purpose.

However, {o make the timer as univérsally
-applicable as possible, why nat include as

many additional features as fezsiblé? This
explains the further companents around the
rest oi [C2's internal dividing chai<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>