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Projects

1
24

37

56

Active SCART Splitter

Use this handy project to drive a pair
of SCART devices from ane source.
Perfect for use with VCRs, TV sets and
other home enterainment eguipment.

150W Power Amplifier

Need to be heard above the crowd?
Help is at hand with this poweriul and
easy to construct PA or disco system
bipolar amplifier.

Remote Controller for Lights
Improve the standard of luxury and
convenience in your home with this
project — controls the switching and
dimming of up to four sets of room
lights by remote control!

Infrared Remote Controlled
Car Alarm

Protect your cherished vehicle fram
unwanted atiention and costly damage
by installing this fully featured remote
control car alarm.

Features

17

20

Natural History Museum
Explore with Alan Simpson, the hi-tech
Earth Galieries at the renowned London
museum, and enter gur competition
to win free admission for your family!

Interview with

Sir Clive Sinclair

Another Efectronics exclusive! Read
world-famous inventor Sir Clive Sinclair's
comments on his creations and electronics
technology — past, present and future.

The Early Oscilloscopes

Greg Grant invesiigates the accidental
invention of one of the most useful
items of electronic test gear 10

ever hit the warkbench — the CRO
(Cathode Ray Oscilloscope).

83

68
71

32
48

Beynn |
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Touch Key Technology

Tony Ellis introduces the latest high-tech
security system, a specially encoded
key which you can use 1o conveniently
open many doors, mersly by touching
the key onto a matching receptacle.

Stereo Mixer Review

Martin Pipe puts a new siereo mixer unit ™
through its paces. Find out if it can mix
it with ihe best of them in this repori.

Flat Screen TV Developmentis .
You could soon be watching television on

a low profile basis, with the newly emerging
flat screen technology. Reg Miles
describes the features and performance
you can expect from the new seis.

Beggars and Choosers

Free Book Draw

Beggars can't be choosers, but enier our
competition and you may not have to
beg to gat & free copy of this great book.

Electronic Filter Circuits

The final instalment of Ray Marston’s
series covers the design, operation and
applications of active R-C filter circuits.

Developing Am:lications
around the PIC Architecture
This new senes describes how you 100
can pragram PIC-microcontrollers 1o
create some great projects!

Regulars

2
36

54
55
63
64
65
68
77
78
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ello and Welcome to this month's issue of
H Electronics and Beyond! As usual we have

a fine collection of projects and features
for you read and build.

We have this month, an exclusive Electrolube pull-out
wall chart. This will be extremely useful in looking up
the right product from the full Electrolube range.

This issue also includes a £5 money off voucher to
save on purchases of £50 or over from Maplin Stores
or on orders from the 1996/97 Maplin MPS Catalogue,
or you can save it together with the £2 voucher to be
printed in next month's issue and receive a free gift
when you take out a subscription to Electronics and
Beyond. This offer applies to readers in the UK only.

CONNECT '96

. Visit the Maplin stand at Connect '96 at the
Birmingham NEC from 18 to 27 October. Connect '96,
The Home PC Show, Autumn Ideal Home Show and
the International Motor Show are all taking place at
the NEC simultaneously, offering an unbeatable day
out. The advance ticket hotline is 0121 767 4114.

Robin Hall, Editor
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@2 ELECTRONICS AND BEYOND November 1995

Hi-tech Bar Gode
Replacement

Micron Technology

has developed a radio
identification chip likely to
replace the traditional product
bar code for such uses as
remote racking of shipping
contsiners. With support from
the Federal Aviation Agency,
the company plans to develop
an airline luggage security
system that would use the
new chips to track every
package on an aeroplane,
identify its owner, and call
atiention o pessible bombs in
packazes nol properly identifisd.

Specialist CD ROM
for Antennas Users

Shareware puhlishers, PDSL
(Public Domain and Shareware
Library). has pulled together over
2,000 antenma related files ona
single CD ROM. TIntended for
telecommunications, radar and
brodduast engineers as well as
radio anurteurs; the CD ROM
carries modelling applicitions
for 30 different tvpes of antennga,

Reference design and application
dhata on a wide range of subjects
is provided, including: musts,
owers, elements, wire and
anchor antennas.

The CD ROM is available by

For further details, check: mail order or phone from PDSL.
hitp://www.micron. com. : priced £24

Contact: Micron Technology, Contact: PDSL,
Tel: (1) 208 368 4000. Tel: (01892) 663298,
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Seagate Adopts TI DSP Core
for Disk Controllers

A customisable digital signal processor (DSP) core from
Texas Instruments will serve as the sole processing element
in a new product offering from one of the world's largest hard
disk drive manufacturers, Seagate. The 2'5G-byte ST52520A
drive, aimed squarely at high-volume, graphics-oriented
Windows application markets, is the first mainstream 3-5in.
disk drive to adopt a uniprocessor DSP design, integrating
logic, flash memory, and a DSP core into a single unit.

For further details, check: hitp:/ /www.t7.com

Contact: Texas Instruments, Tel: (01604) 633147.
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On Course for |
Engineering Success

A unique guide to science and engineering initiatives aimed
specifically at girls and women has been published by the
Engineering Coundil. Awards, Courses and Visits 19967, published
as part of the Council's Women Into Science (WISE) Campaign,
lists a1 full rmange of academic courses and other schiemes designed
10 4iract more voung women into science and engineering careers.

Capies of the booklet are wmilable free from the Engineering
Coungil at 10 Malravers Street, London WC2R 3ER. Please send an
A5 stamped addressed envelope for 29p.

Contact: Engineering Counil, Tel: (0171) 240 7891,




Single-chip
Fast-charge
Controller

The increasing number of
battery technologies being
used in equipment such as
mobile phones, camcorders,
laptop computers and other
portable appliances, mean
it is becoming increasingly
difficult to design a universal
fast-charge circuit that will
cope with all battery types.
Philips Semiconductors
has overcome this problem
by introducing the TEA1102 - -
the world's first single-chip
fast-charge controller for
nicke! cadmium (NiCd), nickel
metal hydride (NiMH), lithium
ion (Lilon) and sealed
lead-acid (SLA) batteries.
“The TEA1102 is the first
single-chip fast-charge
controller to handle all common
battery types, enabling
designers with little specialist
knowledge to build
sophisticated charging circuits
into their equipment”, Bas
Fransen, Product Marketing
Manager told Electronics.
For further details, check:
http://waw.oakridge.com/
philips_semiconducters.
Contact: Philips
Semiconductors,
Tel: (+31) 40 272 20 91,

000000000 DPDO00PO00000DOOCROORDPOSOCGROSRO0OQ0OCODODO0ORRODOOBBODTODD RS

BT and Apple Join Forces to
Aide Ambulance Crews

Traumalink, a new system from BT and Apple, which mansmiis
high quality pictures over the Cellnet digital telephone network
from the scene of an accident o a hospiul in a mager of minutes,
is undergoing its firstever field tials. The pictures give the
hospital’s Acdident and Emergency deparmment vital cady warnings
of the circumstances of the incident, and the caswltes’ injuries.
The Traumalink prototype is being evaluated by the East
Anglin Ambulance Service and Norwich Hospital. It combines
‘ the latest digital imaging and GSM digital cellular network
technologies 1o establish a visual link berween paramedics
and the Accident and Emergency department.
| For further demils, check: http://www.labs.bt.com or
http://www.apple.com.
Contact: BT, Tel: (01473) 647448,
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Fabrication

Breakthrough

Bell Labs researchers have come
up with a way 1o use electron
beams to impnnt integrated circuils,
inscribing four imes more features
onto a chip than today’s standards.
The electron beam maching,
dubbed Scalpel, will enable the
chip inustry to continue the
success that it's had over the
past decadss of reducing the sze
of the chip every couple of years.
“It looked [ike withh conventiona!
optcal lithography techniques
would run out of gas sometime
ground the end of the centuny”, a
spokespersen from Bell Lab's told
Efectronics. “Electron beams have
been sround for a long ume: But
in terms of writing chips on wafers,
they were slow so nobody used
them commercially. What we've
done with Scalpe! is figure out a
vay o make an electron beam
pAnting technigue that 1s not slow
and will have the ability 1o imprint
smaller and smaller features”.
Bell Labs is the research and
developmant arm of Lucent
Technologies, formerly the systems
and technology division of AT&T.
For furiher details, check:
http://wwe.bell-Tabs. com.
Contact: Bell Labs,
Tel: (+908) 582 994,

Apple Boost
from Microsoft

In an effort to boost Apple’s
appeal, rival Microsoft is setting
up a separate unit that will focus
on assisting small software
companies to develop Internet
applications for the Apple
Operation System.

The unusual move is motivated,
in part, by Microsoft's concern
that it would face serious
antitrust problems if Apple were
to go out of business. The new
strategy leaves software writers
free to create applications purely
for the Mac community, a reversal
of Microsoft's previous policy
that required independent
developers to write software for
Windows as well as Mac systems.

For further details, check:
| [worei .apple.com or
ttp: //wew.microsoft.com
Contact: Apple,

Tel: (0181) 569 1199;

Windows NT
Requires Pentium

US trade publicabon, Byte &
reporis that Microsoft's st
Windows NT version suffers a
e run o computers
equippsd with & Cyrix 6x86
micropn sor running at 150MHz
rather than a compambie Intel
Pentium chip. The Windows NT 4.0
operaling sysiem ran 16% slower
than a previcus release of NT on
a LTI
than Windows '9
problem is a8 haraw I
and is offenng customers a free
sgftware patch.

For further details; check:
http://wei.cyrix.com.

Contact: Cyrix,

PC Market
Up 16:5%

The global PC market increased
16-5% to 159 million machines
in the second quarter compared
with the 1995 period, according
to Dataquest. This figure is
significantly below the 18-4% gain
in the first quarter. But the company
is standing by its prediction

of 19% growth for the year,
indicating that the second half
will see strong performance.

Analysts have said falling prices,
spurred by a glut of components,
and next month's release of
a new version of Microsoft's
Windows NT operating system
are expected to generate more
corporate demand.

Dataguest estimates showed
Compaq continued to be the market
leader with 9-7% of the worldwide
PC market with 1-:55 million
machines, down from 10-4%
for the second quarter last year,
while 1BM followed with 8-8%
at 1-41 million, up from 7-7%.

For further details, check:
http://wwn.dataguest.con.

Contact: Dataquest,

Tel: (01752) 814600.
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Analysts Doubt

Gates Milestone

Microsoft chairman, Bill Gates,
said the installed base of the
software giant's Windows '95
operating system will surpass
40 million units in August, a
year after the product’s launch.
Meanwhile, market analyst
Dataquest this month forecast
that Micrasoft would ship 45:7
million licences for Windows '95
by the end of 1996.

Windows '95 is not gaining
adherents as fast as previously
predicted due to the continued
success of older versions of
the Windows 3.1 system,
the market researcher said.

For further details, check:
htip: / fwwi . microsoft.com or
nttp:/ fwww.dataguest. com.

Contact: Microsoft,

Tel: (01734) 710021;
Dataquest, Tel: (01752) 814600.

Talisman
Bears Fruit

The rumour daing the rounds of
Silicon Valley monih is that
Microsoft's two-year microchip
research project is beanng fruit, in
the form of Talisman — a chip that
| delivers fast, realistic graphics using
& S300 PC circuit board. The new
chip will be marketed a= & way of
enabling PC owners to produce
graphics simifar in guality to those
produced by $50,000 Silicon
Graphics workstations, resulting in
& proliferation of amimated, onling,
storefront and other applications.
For furiher details, contact:
http://wwi.microsoft. com.
Cantact: Microsoii,

Tel; (01734) 710021.

Mercedes and
IEM Develop
Architecture for

Auto Electronics

The story goes that while
talking business at the
Olympic Games, Helmut Werner,
chairman of the board of
Mercedes-Benz and Louis
Gerstner, the top man at IBM,
agreed to team up to develop
the next generation of
automotive electronics.
Today's cars have many
automation components,
but very little integration or
communication capabilities
between them. Initially,
IBM and Mercedes will develop
a new architecture, based
on network computing, that
will monitor and control many
systems such as lights, the
engine and climate control.
The architecture will be
developed with the participation
of automotive suppliers,
creating standards similar
to those in other industries.
For further details, check:
htip://www.mercedsas.com or
http: /v . i bm. com,
Contact: IBM,
Tel: (0171) 202 3744.

RA Revises DAB Rules

Following the level of interest
in the Radio Authority licensed
Digiral Audio Broadcast (DAB)
restricted service licence (RSL)
experiments in London and
Birmingham, and reflecting
provisions of the new Boadasting
Act 1994, the Authority has
decided to revise its rules on
the eligibility of programme
providers.

Currently, only the Authorin’s
licensees can offer a progmmme
service on a digital multplex.
The Authority is now willing to
consider programme services
that are not existing national or
local licensees for inclusion on
the multplex in order 1o broaden
the range of progmmme
experimentation. At present,
there is one experimental DAB
RSLin effec. Programme providers
vary each month. National
Transcommunications Limited
(NTL) is operating a multiplex
in London untl Spring 1997, on
which the following commercial
stations are currently ransmiting
a progrmmme senvice: Kiss 100
FAM. Melody EM, Sunrise Radio,
Virgin Radio London and Talk
Radio. There are plans for
other experimental DAB RSLs
during the second half of 1997

Contact: Radio Authority,

Tel: (0171) 430 2724,

200MHz Flagship

Carrera has launched a range of PCs based on the latest
Intel processor, the 200MHz Pentium. The system, based
on a SuperMicro motherboard, also features the Intel
430HX PCI chipset with 512K-byte of pipeline burst-mode
cache for enhanced performance. Features such as hard
drives, monitors, sound and video cards, CD-ROM drives
and software can all be tailored to individual
requirements. Prices range from £1,700 to £8,000.
For further details, check: http://www.carrera.co.uk.
Contact: Carrera, Tel: (0171) 830 0586.
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Trouble Shooter
Toolbox for Windows 95

Quarterdeck has launched &
roubleshooter teolbox for
Windows "95. WINProbe '95
focuses on solving Windovs '95
problems and boosting overall
PC performance.

An all-incne toolbox.
WINProbe's features include
Registry Guru which safely
aptimises and edits the Registry,
increasing overall performance
and decreasing Windows stari-up
iime; an application control
panel, eliminating performance
bottienecks by allowing the
user to manage the priority of
imporiant iobs; and CrashShield,

Freight Industry
Blackbox Recorder

AMP has applied the concepr of the black bax flight recorder o
the freight industry;, in a bid to cut the cost of hidden damage
to freight in transic

The Shockwriter 3000 data recorder is a palmtop-sized unit
which is fixed 1o a crate prior to shipment. Once armed, the
unit will continuously monitor and record the amplitudé if
shocks and jolis exceed a user defined threshold. All events
are time and date stamped,

Once the cargo has compleed its journey, the Shockwriter cin
be removed and the contents of its memory downloaded 1o a PC.
By analysing the output dam. the user can determine if hidden
damage has occurred, and if so, at what point during its journey:

For further details, check: http: //www.amp. com.

Contact: AMB Tel: (0181) 420 8044.

_First 12-bit ADG to
Operate At 2-37aV

Chipmaker Maxim has introduced
the MAX1245, 5 2-375V, low-pover
12-bit monelithic data-acquisition

i system. As the lowestuoiage 12-bit

¢ ADC available, it guarantess

: performance specifications

: from 3-3V down to 2:375V.
Comibining an 8-channel
multipleser and high-bandwidth
track/nold with a sarial interface,
it oifers high conversion spsed
up to 100k-bps and ulira-low
power consumption. Supply
current is less than 1mA and
the device powers down to 1pA.

: . Contact: Maxim,

: Tel: (01734) 303338.

PC

a background protection tool which 3:3V
automatically ssves imporant work 3.6V.
irom fatal enors, and Windows

crash recovery tools for simple 2-3?5"
recovery of @ damaged system. = S

WINProbe "85 is to run
alongside WINProbed which
offers Quanemeck’s existing users
suppaort for Windows 3.1, and
will be available in Quarterdeck’s
extensive retail channel in
September. The average strest
price is expecied 10 be around £50.

For furiher details, contact:
http://wwi.quarterdeck.com.

Contact: Quarierdeck,

Tel: (01245) 495699.

LOWEST VOLTAGE.
12-BIT ABC
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HEGTRANICS

d Beyon

aubseription Orders call 01702 354000

AMONDO

MAPI.I

SUPERSTORE

Maplin Electronics PLC require forward thinking, ambitious
staff to help us transform the face of Electronic component
retailing. Our new Superstore, based on a well established
retail park in Nottingham, opens for business shortly and will
need a full complement of motivated staff, trained and ready to
provide the highest standards of customer care. Our success is
dependant on your ability to promote the quality products and
service that have established Maplin at the leading edge of
Electronic component supply and we want to hear from people
who have the skills and experience to support this exciting
concept and can meet the criteria for the following vacancies:

TEAM LEADERS
Technical

Applicants must be able to demonstrate a clear understanding of the
elements that are required to manage a fast-moving, profitable
specialist department. An electronics qualification, such as an HNC,
or two years supenvisory experience, preferably in a ratail/electronics
environment, coupled with good communication skills, cheerful
persanality and determination are essential ingredients.

There are three distinct specialist areas-and your area of interest
should be indicated on your application:
Sound and Vision
Specialist Electronics: Components
Computer: Accessories and Networking

TEAM LEADER
Store Support

Applicants should be able to demonsirate an understanding of

operating sysiems, gained within a retall enviranment, and be able

to manage and administer staff training and deploymsant issues,

Crucial to the success of this role is your ability to interpret custiomer

neads in reiation to company sysiems and to accept challenges in a

responsible and innovative manner. Previous supemvisory/health and
safety experience would be an advaniage.

SALES ASSISTANTS
Technical/General

We also reguire pecple with an interest/qualification in electronics
and/or retail experience to undertake duties consistent with the
efficient running of a high turnover store. Staff will work in teams
with specific areas of responsibility and your ability {o satisfy
customer needs and promote & welcoming atmosphere is imponant.
Posts are available on a full-time, part-lime and weskends anly basis,
Applications from experienced non-technical retailers are also welcome.
Successful candidates will receive a period of basic training
combined with further opportunities for personal development.
We can offer an excellent reward package including staff
discount on personal purchases and a uniform will be supplied.

Interested applicants should write to: s

Elzine Chapman, Human Resources Depaniment,
Mazplin House, 274-288 London Road,
Hadleigh, Benfleet, Essex SS7 2DE.

Please specify the post you are applying for.

Applications should contain sufficient information
about qualifications, experience, personal qualities, etc.
to enable us to short list candidates for interview.

Maplin Eiectronics PLC is an equal opportunities employer.
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M - Few would argue that the
useum g old Geological Museum in

- Kensington, London was
- the one to avoid. Rocks and
- Jossils lost out compared
- to such cenires of excellence
- as The Science Museum andd
- the Museum of Moving

- Image. But stand-by to

- be amazed. The former

- Geological Museum, now
- part of The Natural History
- Museum, bas taken a befty
- dose of bigh tecbnologv :
- and emerged a winner:

- IThe newly created Earth
- Galleries dramatises the
- importance of earth

- science, creating what is

- claimed to be the finest
........CO.GQQG.QOQQ...GO‘..‘U 5ea?TIJSCie}ICECO?’IPIEA:

by Alan Simpson - anywbhere in the world.
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orcenturies thousakds of people around

the world have strugeled 1o survive

the devasianng impact of earthquakes
and voleanic eruptions. These terrifving
nuiural events are caused by titanic forces
within the Earth, driven by inner heat that
has powered change for 4,600 million years.
This history of the evolving world has been
contained in two notable exhibition galleries,
The Power Within and Restless Surface. In both
cases. visitors can feel, hear, see, find out,
explure, discover, recreate, and experiment the
struciure and making of the world we live in.

We are ulking sedously here of volcimoes,

earthquakes and glaciers with realistic
demonstrations sited on three floors of the
Earth Galleries, designed says the Natural
History Museum to excite and inspire visitors
of all ages. The theme may well be *step into
the past” but for many visitors, it could be a
step in the high tech future.. Rather like a1 visit
to the Epeot or Disney centres in the USA

The Wonders of the World

D Bob Bloomiield, head of exhibition research
and design at the museum says his role was
to reveal in an highly innovative way, just
how people cope with theireveérnyday lives
in adversity. To achieve his aim, the 1930°s
building had 10 be completely gutied,

rewired, replumbed with airand heating
controls implemented. Tisted pair cabling
now circles the exhibition area with 155M-
byie of ATM cable delivering AV services up
1o Super Janer standards. This will also
enable the galleries o incorponte Internet
services as and when required.

A central control centre has been
consiructed behind the scenes on the third
floor which houses laser disk plavers which
drive the overall event. The centre also
drives the security systems forvisitors,
contents and the building. Meanwhile
in-house power supplies connect to wirous
circuits, giving a mixture of 24 hours
operational life or 1 more restricted supply
where appropriate. A kev element has been
t0 conserve energy at all stages. The gallerv,
suvs Bob is future proofhaving been designed
with many lavers of high<echnology
providing a flexible environment.

Way In: Way Out

An imposing new entrance created in the
cenural space of the building welcomes visitors
1o the new galledes. Dominating the space
is a mussive revolving globe sculprure of
beaten copper. iron and zinc, measuning
11m in diameter and suspended around

4 giant escalator. This carries visitors on g
“journey through the centre of the Farth'.
with pulsating sound and light effeas as
they ascend through the globe and into
the exhibitions. Vast 15m high sheets of
slate ciched with deumnatic visions of the
heavens and the solar system clad the
walls of The RTZ Atrium,

Dominating the atrium floor are six
anthropomorphic sculptures each standing
some three metres high. Standing on glass,
theatrically lit from beneath, ench life-size
icon represents a basic concept about our
Earth which is explored in the further
exhibitions. For those of a classical mind

the sculptures embruce: Adas soruggling
10 balance the world on his shoulders:
Cyclops, visions of Earth’s past; Medusa,
visions of Earth's processes; Scientist,
visions of Earth's future; Astronaut,
visions of Earth’s order; and God.

visions of Earth’s beginnings — storics

of the origin of the world and people,
in both folklore and theology:

The vast space also contins some
44 portholes through which the curious
can peer at a range of geological marterial.
But for most, ascending via the escalator
and accompanying Hendrix rock themes
and lighting 1o the centre of the
Eurth will be highfight number one
Highlight number two will be the volcanic
experence in The Power Within exhibition
This area deals with the power and scale
of the processes at work inside the Earth.
It includes volcanoes and earthquakes as
well asvhe dyvnamic structure of the Earth.
The exhibition shows how the Earth's
internal processes create mouniain Adges,
rft valleys, and ocean wenches. More
detaled sections and specimens from
the collections give hackground evidence
for these phenomena.

In the Volcano Experience, visitors can
see film foorage of the devastating affects
of the volcanic activity of Mount Pinatubo
in the Philippines in 1991, as “live’ news
reporters tell the story of the eruption
through TV monitgrs. For centuries
thousands of people around the world hay

struggled 1o survive the devastating impact

of earthquakes andvoleanic eruptions
These termifving natural events are caused
by titanic forces within the Earth, driven
by inner heat that has powered change
for 5,600 million vears. But it is not exactly
comiorting 1o know thar despite state

of the art technology, vulcanologists

still cannot accuraely predice when
volcanoes will erupt.

e

|
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An Earth Shattering
Experience

Highlight number three also probably
scores 4s the str attraction. A dramatic
room sized recreation of the Kobe,
Japan earthquake which struck in 1995
and killed 6.300 people. The action takes
place in a damaged supermarket with a
floor that shakes. metles and rolls. Apart
from the floor shuddering, food and drinks
are spilt and masonry crashes. Reallife
video footage is displaved on TV sereens.
Although why the authorities choose
not to feature the quake which struck
Los Angles a couple of vears back is o
puzzle. This caused not only a heavy
loss of life and injury, it also put many
freeways out of service as well as
closing LA airport. Also all but the
most urgent local welephone calls were
blocked and communications lost.
Overall damage estimated at over
&6 billion was caused. As a direct result,
nmany companies in LA got the safety-first
message and moved their sensitive
operations together with personnel,
to less vulnerable arcas well away from
the well-charted earthquake fault lines.
For those of nervous disposition,
checking-out the Earth monitoring
station might be rewarding. Here a live
earthquake monitor displavs current
geological activity, fortunately ar the
time of the Electronics visit, current
earthquakes and eruptions were taking
place at locations somewhat distant from
Exhibition Road, South Kensingron,

Restless Surface

Moving along, the Restless Surface
exhibition explains how external forces
have shaped the landscape over millions of
veurs, These forces include the action of
wind, rain, pounding waves and scouring

ice, as well as the deposition of minerals,
plants and animals. It explores how the
surfice of our planet has been blasted,
battered, frozen and sculpted bevond all
recogaition since it was formed some four
billion vears ago. Mind bending notions of
deep geological time, and the processes of
change are the focus of the exhibition. :
It is here that vou can discover how the
Colorado River has been carving out the
Grand Canyon for over 20 million years;
see how gladiers have scoured the land;
how avalanches occur under the sea, and :
how high mountain peaks have eroded
awiy as restless winds and waters have :
reshaped their surfaces. Nature's secrets —
the powerful agents of change: air; heat,
wind, ice, gravity; plants and animals — are
unlocked as you trail through the exhibits.
Great if vou are hooked on pyroclastic :
physics bur still fascinating if vou are not.
Worth lining-up to operate is the suitcase
sized wave-machine and 1o note the paterns
and script projected on to the walls.
Cerwainly the world is a mysterious plice.  :
For the record. the highest point on land :
is 8848m;: the greatest ocean depth a i
remarkable 10,924m; while gigantic heat
power exists at the centre of the Earth,
some 0.400km beneath our feet. Perhaps
more cown to earth are the displays of a
lava-covered car, and a graphic display
of the hotel that fell into the sea. Seill
with the spectacular, is the display of
sand that turned into glass many
thousands of years ago, and a stunning
lightning display of 4 storm tempest.
Highlighis here include the Mount Vesuvius
eruption in AD79. Forrunately for the
organisers, there remain some eyewitness
accounts of how thousands of people
who were engulfed by hot blasts of
volcanic dust and gas in the nearby
ltalian city of Pompeii. From high
technology Earth-moving plates to i
primitive sundials, nothing is overiooked. £

Schools Out

Local and not so local schoals are
doubtless already planning curriculum
visits. As Roy Hawkey, head of educaton
reports, the aim of The Earth Galledes is
to stimulate interest and widen perceived
horizons. The obligatory set of educational
activity sheets has been produced which
help present earth sciénce as being a
dynamic and evolving subject relevant

w all our lives. However, on hand is an
actor whose role is 1 enteriain the
vounger visitors looking for a respite
perhaps from riding the quakes.

Apart from the new Earth Galleries, the
Natural History Museum has much 1o interest
children —of all ages. Not-to-be-missed is
the ultimate dinosaur exhibition. Recent
scientific research is used to illustrare
the lifestyle of these impressive creatures.
The Museum also has a highly impressive
collection of creepy-crawlies — a celebration
of the ubiquitous arthropod as the brochure
puts it. Plus much on human biology;
ecology;, and 1 inspiring display of lesser
beaked eagles from South Western France.

Almost obligatory in woday’s museums
and galleries there is a sizeable gift shop.
Here for £1.25 vou can rake away agate and
amethyst slices, or for an upmarker £1,950
an amethyst geode hacked from an ancient
lava beds formed some 200 to 250 million
vears ago in Brazil plus a wide range of cards
and posters. There is also a cafe where you
can reflect on the 5.400 square metres of
the Earth Galleries, and the 416 specimens
selected from the Museum’s nine million
ils, over half a million rocks and
minerals and 3,200 meteorites.

Towal funding for the Earth Galleries
development is £12.116 million with the
National Lottery through the Heritage
Louery Fund providing half of the amount

Into the Future

Within the next 18 months, two further
major exhibitions will be opened. From
the beginning and The Farth's treasury

will be followed 4 vear later by The Earth
for today and omorrow and The Earth kb,
However, the organisers will be hard put

to create such 4 stunning display of high
technology already in place. Not surprisingly;
the organisers are expecting the number
of visitors © incréase 2 million a vear. But
don’t worry about gueuing. We have ten
sets of family tickets to award the first all
correct answers dmwn from our exclusive
competition. See opposite for derails of
how 1o enter and you might be seeing the
Earth Galleries for vourself

The Natural History Museum
The Natural History Museum is open
Monday to Saturday from 10.00am to
5,50pm and on Sunday from 11.00am

to 5.50pm. (Closed over Christmas).
Admission is £5.50 for Aduits, £2.80

for Children (5 to 17 years), £3.00
concessions, and £15.00 family ticket
(2 Adults and up to four. children).
Children under 5 years admitted free.
Admission includes entry to all other
galleries and exhibitions at The Natural
History Museum, Tel; 0171 938 9123.
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EARTH
MOVING

Exclusive
Competition

NO' neé'd fo }()yl-ﬂk’ quem’s outside
h Nm’z}r al'History Musetm to,visit the
,;; uGaﬂertes. Electromics and Beyond
¥910 lessithan 10 sets of family
(worth £15 a set) o Givé aiva)y o
s of oftr exclusive competitiop.,.....
nset allows 2 adults and up to
ldven full access to all thé exciting
; .e‘i's of THE NEW EARTH GALLERIES
| yclaaing, The Natural st!orr usel n;

s

THE
NATURAL
HISTORY
MUSEUM

, [EARTH GALLERIES COMPETITION ;

Answer all the questions below, ticking one box for each question.

¢ 3. Whatis the Lepidodendron?
" Battersea Embankment. : [ ]Atype of organ played at your local cinema.

." * 1 1. Are the Earth Galleries part of:

Don E 2 .
NSt 1 The Greenwich Millennium site. : [ | Pant of a fossilized tree. i
; [ 1The Natural History Mussum. i T lAnlhsh jig {
E |
Vour entiry, re 2. What would you expect to find in i 4. What is a seismologist? § i
include your name __The Earth Galleries? . i I Someone who studies earthquakes.
and if possnblt; A collection of rocks, gemis and minerals. : | A salesperson at Marks and Spencers .
__'A replica of Kew Gardens. ~ clothes depariment. |
1A mussum of parks and open spaces. : | A person who siudies the sizes of buildings. 1
Name

d..zﬂn l-_h:ctrcr':s Es-az: —;Fﬂ Address
companies and family members ae i
not gligible to enter. In addition, =
muitiple ‘eniries will be disqualified.
The prizes will be awarded to the

first all-comrect entnes drawn,

The editor's decision will be final.

Frizes ars not exchangeable for

Postcode
Daytime Telephone Number

]
1
'
]
I
1
1
E]
3o
3=
1
1
)
'
I
i
1
!
1

Send your entry to

cash. Any related travel costs : 1 No purchase necessary. i Th EEadr'ttr(:rG?f]eries ‘?“mpe‘}"g‘;"- d
will not be met by the publication : | Entries on a postcard, back of a sealed-down : PO on !?77’ Rgclggl{lcsE:gex sé’g"aiu 1
‘ ar the coniest promaters. : | envelope or photocopies will be aceepied. : == v Iy 2 ? !
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SCART standard
compatlble

Composne and 3
S Vldeo compatlble

Phono stereo
aucllo outputs

Unlts canbe
‘daisy chained’ for
multiple outputs

Low power consumphon
Easy to build and use

V:deo recordmg

Relaymg of a smgle TV
VCR or cable/satelhte
unit's signals to
two other umts

Buffenng of
composite or S-Video
and audio signals

PIIIIJEI:

' ,;ﬁ"‘,fﬁ"

PROJECT
RATING
Kit Available

Order as LU21X
Price £39.99

5‘%%" f.‘l’
/ {Q ]

SCART Si

Desngn by Alan W:Ihamson
Text by Alan Williamson and Maurice Hunt

The Active SCART Splitter is a video and audio signal
buffer that enables the SCART signal from a
IV, VCR, satellite/cable unit to be split into two paths
with virtually no signal degradation. The unit could
be used, for example, to allow two VCRs to record the
output from a TV, or the output of a VCR to drive two
1Vs/monitors. Several units could be interconnected
in ‘tree’ formation to increase the number of output
paths in multiples - 2, 4, 8, etc., with minimal
degradation of the audio and video signals.

—————

e 9900 0
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he Active SCART
Splitter. in addition
to its pair of SCART
(Peritel) output sockets,
also features rwin phono
output sockets 1o allow
connection 1o a Hi-Fi
for stereo sound —

an easy way to dramatically

improve your enjoyment
of films, music television

and the like. This low power,

compact unit is designed
10 be left permanently
connected to the mains
supply and is simplicity
itself to use — no critical
controls or complicated

sening-up are needed.

Circuit
Description

The block and circuit diagrams
of the Active SCART Spliner are
shown in Figures 1 and 2. The
basic operation of the circuit is
to splir the single-channel
SCART input source into two
outpur channels, A and B, these
being available at two SCART
(Peritel) sockets. In between are
video and audio buffer stages o
avoid degmdation of the signals
that would otherwise occur as a
result of splitting them into

two paths — as is the case with
simple passive SCART splitiers,
the use of which often results

SPECIFICATION

Operating voltage:
Current consumption:
Power consumption:
Video bandwidth:
Audio bandwidth:

Video input impedance:
Audio input impedance:
Video output load:
Audio output load:
Audio input:

Video input:

Overall audio/video gain:
Audio/video S/N ratio:
PCB dimensions:

Box dimensions:

230V AC 50Hz mains

DC-100MHz (—3dB)
DC-3MHz (—3dB)

750

10kQ2

750 -

1k

10V Pk-to-Pk (maximum)
3V Pk-to-Pk (maximum)
OdB

80dB

178 x 100mm

205 x 108 x 38mm

The completed unit.

Descomng,
&Euuus ST FRow

o
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Compasile video
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Figure 1. Block diagram.

+-o-0 8

in grainy/grey piciure quality.
A seleciable signal return path
is provided, since some SCART
svstems require a return signal
while others opente fine without
it; slide switches S1 and 52 are
used 1o select video and audio
signal returns (respectively)
from either channel A or B.
Thus, an audio and/or video
signal return (or neither) can be
obmained from either channel.

The circuit design is such that
the video and audio signal
paths are kept separate 1o avoid
crosstalk distortion. To this end,
there are two buffer amplifier
integrated circuits; ICL, a
E12245CN wideband (100MHz)
op-amp, handles the video
sigrals, while IC2 a TLO72
(3MHz bandwidth) op-amp, is
emploved for the audio section:
Both devices are dual amplifiers,
in S-pin DIL packages.

The E12245CN is a fairly
exotic’ breed of op-amp,
being a low-power, wideband,
gain-0f-2 stable monolithic
op-amp, built using a high-speed
complementary bipolar process.
It uses a classical voltage-
feedback opology. which
allows it o be used ina
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Figure 2. Circuit diagram.

2-15V W

w24 Frona
e outPuT
= LEFT

variety of applications where
current-feedback amplifiers
are inappropriate because of
restrictions placed upon the
feedback element used with
the amplifier. It is also ideal for
this circuit, due 10 its ability to
handle the video bandwidth
requirement of domestic TV
compaosite video signals — up 1o
a maximum of around 6MHz.
The TLO72 is a more
common-or-garden device,
chosen for its low noise and
low harmonic distortion,
making it ideal for buffering
the audio signals in the lefi- and
right-hand (stereo) channels.
The audio outputs are available
from both the SCART sockets
SK2 & SK3, and the phono
sockets SK= and SKS, (The phono
sockets allow steren audio
connections 1o be readily
made to most Hi-Fi systems.)
Power for the circuit is derived
from the mains AC supply,
which is fed via fuse FS1
(for protection of the mains
lead against short circuits)
into a PCB-mounted step-down
transformer. T1. The AC voliage
from the secondary windings
is fed into the bridge rectifier
formed by diodes D14, and
thence into the DC voltage
regulators, RGI and RG2Z, 1o

produce a regulated =12V DC
to supply the remainder of
the dircuit. LD1 is wired across
this 24V p.d. via current limiting
resistor R1, wo indicate when
power is applied.

The power supply stage
has thorough high- and
low-frequency decoupling.
courtesy of eapacitors C5 o
C12, togetherwith localised

decoupling of the ICs by C13-
16, 1o prevent modulation
distortion from reaching the
vitleo and audio outputs.
The bridge rectifier formed
from D1-4 is also decoupled
by Cl1-4, to avoid noise from
being fed back to the mains
supply, 4 stipulation of the
electromagnetic compatibility
(€M) requirements.

Sla & S1b. and S2a & $2b, are
centre-off DPDT slide switches
useil to select the signal return
channels. A or B; S1 sclects the
video return signal path, while $2
selects that for the audio signal.
The input impedances of the
amplifier stages are marched o
the SCART standard levels by
resistors of the appropriate
vilue — 7582 for video and 10kQ

(@
ﬂ.ﬂ-?‘ﬁﬂ arP

1%

R

FCTIVE SCERT SLifiem

=21

=)

—

Figure 3. PCB legend and track.

@€ED ELECTRONICS AND BEYOND November 1995



for audio, and the outpuss are
configured 10 drive standard
SCART loads.

The video and audio signal
amplitudes are normally ar around
the IV Pk1o-Pk level, and since
the circuit can handle up o 3V
Pk-1o-Pk video and 10V Pk-to-Pk
audio, it should not be possible
to overload the unit with the
SCART signals obmined from
TV and video equipment.

PCB Assembly

The project fettures a double-
sided PCB design. whereupon
all the componenis are mounted
tlirectly onto the boand to minimise
the wiring and simplify
construction; in fact; only two
wites are required, these Ixing
the live and neurral mains lead
connections. The PCB legend
and track are shown in Figure 3.
Commence the board
construction by installing the
resistors and capacitors,
followed by the other paris, in
order of ascending component
size. Take care to ensure the
correct polarity of the polarised
devices — semiconductors and
elecrrolvtic capacitors. Using
component lead offcuss, fit the
rwo wire links LK1 & TK2, Use
DIL holders in the 1ICT & 1C2
positions, but do not fit the ICs
into them vet. Refer to Figure 4.
showing how to fitthe mains
cable, LED and fuseholder. Fit
the spedified fuse into the holder
Once the board assembly is
completed, carefully check and
double-check vour work for
mistakes, salder whiskers, bridges
and drv joints. Remember, this
is a mains-powered project, so
there is no room for errors!
Finally, clean excess flux off the
board using a suitable solvent

Final Assembly,
Testing and Use

Having satisfied vourself that
the PCB construction has been
completed correcly, fit the board
into the base of the (pre-drilled)
plistic box, with the ICs left out
of their sockeis at this stage—
see Figure 3. showing the
exploded assembly diagram. Fit
the strain relief grommet into
its hole in the Font panel and
pass the mains lead through it
Strip an appropriate length of
the insulation from the free ends
ofthe mains cable, owist the
bared strands ogether and affix
a 3-pin plug fred with the correct
(2A) fuse to the mains cable.

DO NOT auempt to test the unit
out of the box base; as areas of
the PCB underside are at mains
potential. Pleaseread the muins
safety warning printed in this
article prior 10 commencing
testing of the unir

Important

Safety Note

It is important 10 note
that mains voitags is polentially
lethal. Full ils of mains wiring
connsciions & shouwn in this anicle,
and every possihle precaution must
be taken to swoid the sk of slectne
shock dunng mamntenznee and use
of the final unit, which should naver
be operated with the box Bd removed.
Safe constructon of the unit is
entirely dependent on the skill
of the consbructy, and adherence
to the inchuctions gven in this
article. If you are in any doubt
as to the cofrect way 1o procssd,
consult & suitably qualified enginesr,

First, using a multimeter,
measure the resistance between
the live and neutral pins on
the mains plug - the reading
should be around 2-:3kQ. Next,
measure the resistance of the
power supply pins (4 and 8) of
ICs 1 & 2 to ground (0V), to
check for short circuiting of the
regulators (the reading should
be not less than 4k€Q).

Remove fuse FS1, and with
the multinieter seton a
suitably high AC current range
(€. 200mA), connect its est
leads across the fuseholder
contacts (preferably using
insulated crocodile clips).
Switch on the unit. LD1 should
light to confirm that power is
being applied, and a current
reading of around 6mA AC
should be obmined. Power down
the unit and replace the fuse.

Apply mains power to the
unit again. Using a multimeter
with its ‘= lead connected
to a OV point on the board
(e.g. SK1, SK2 or SK3 pins 4, 13.
17, 18 or 21, or the metal body
of switches S1 or 82), use the
other test probe to check the

voltage reading at the IC sockeis’

+V and =V wrminals, i.e. pins 8§
and 4, which should be at +12V
and 12V, respectively. Do not
touch any exposed metal parts
with vour hands when doing this!
If the corrert volage readings
are obuined, disconnect the
mains supply, and plug the ICs
into their respective sockets,
taking care not to mix them up
(they are both Spin DIL packages).
Amin, remove fuse FS1 and est
the AC current by reapplying
the mains supply to the unit—
a current reading of
approximately SmA should be
obtained. Ensure that the ICs
do not get warm, which would
indicate a misuike in either the
board assembly or, rather less
likely, a component faule. Take
great care not to touch any of
the live parts on the boand
during the testing process.
Disconnect the mains supply,
replace fise FS1 and fit the lid onto
the box with the sarews supplied.

20mm PCB mounted
fuse holder

Transparent

Box

,_.__,/ bgss

QLRS!
-/r_'f_wsr PCB
-—5 fi
@) a2&ll |l
[
Terminal
lock
Live Neutrci/buw
[
2 x| Blue
ire ] wire Cable
Gt~ P
) /
LD
T =1
-'g?r 1 Hmm
==
— L |
A R U !
Strain relie!_ o | Magins ' Front
grommet i coble LED panel

Figure 4. Mains cable, LED and fuseholder fitting.
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Figure 5. Exploded assembly diagram.
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Signal designation Matching value Egrl'tlI é':t Test conditions and comments
r
AUDIO output A *
mono Impedance < 1k 2 3 Load impedance for compliance testing: 10kQ
stereo channel left Voltage (rms value) *for a modulation factor at the transmitter of 54%.
independent channel A nominal 0-5v= If 2 MAC coded signal is present at pin 19, the connecied
maxgmum 2V equipment should shall ignore the signal at this contact.
AUDIO output B *
mono Impedance < 1kQ * =1 Load impedance for compliance testing: 10k
siereo channal right Voitage (mms value) = for a moedulation factor at the tansmitier of 54%.
independent channel B nominal 0-5V* I a MAC coded signal is present at pin 19, the connected
maximum 2V ‘equipment should shall ignore the signal at this contact.
AUDIO input A *
mong Impedance 2 10kQ 2 6 Source impedance for compliance testing: 1k
left Electromotive force (rms value) * for a nominal output valus according to
siareo channel left nominal 0-5V the equipment specifications
independent channal A4 minimum 0-2V*
maxmum 2V
AUDIO input B *
mono Impedance = 10kQ ? 2 Source impedance for compliance testing: 1k}
stereo channel night Electromotive force (mms value) = for a nominal cutput-value according to
independent channel B nominal 0-5V “the equipment specifications
minimum 0-2v=
madmum 2V
AUDIO Common return -
VIDEO output Impedanes: 750 ¢ Positive-going video
Composite video signal or Y* *
Difference between white level and
synchronising fevel: 1V (=3dB) 2
When the signal on this terminal s used MNegative-going signal
exclusively for synchronisation purposes,
Vasa = 0-3V (—3dB, +104B)
MAC Signal
The amplitude between black level 19 If the equipment is designed to deliver a MAC coded
and white level js 1V (=3dB) and if signal, at this contact, the MAC coded signal shail
the supenmposed energy dispersal signal be free of linear pre-emphasis in case of satellite
i present, it can cause an amplitude receplion, but it may or may not contain the
contribution of maximum 0-3V Pk-to-Pk energy dispersal signal
in both cases;
Supenmposed DC compenent within 0 and 2V
VIDEO output return i7
VIDEO input Impedance: 750 * Positive-going Video
Composite video signal or Y* =
Difference between white level and
synchronising level: 1V (£34d8, +10dB)
When the signal on this terminal is used MNegative-going signal
exclusively for synchronisation purposes, L
Vaen = 0-3V (-3dB, +10dB)
20
MAC signal
The amplitude between black level If the equipment is designed to receive a MAC coded
and white level 151V (=3dB) and it signal, at this contact, the MAC coded signal shall
if the superimposed energy dispersal signal be free of linear pre-emphasis in case of satellite
is present, it can cause an amplitude raception, but it may or may not contain the
contribution of maximum 0-3V Pk-to-Pk energy dispersal signal
In both cases;
Supenmposed DC component within OV and +2V
VIDEO input return 48
FUNCTION switching * Level 0: O to 2V
(slow switching) Level 1A: +4-5 to +7V Load resisiance for compliance testing: 102 0
L=vel 1B: +9:5 1o 12V For a television receiver, the control
INPUT or OUTPUT input resistance > 10kQ voliage is an input signal delivered by
input capacitance <2nF 8 the penpheral equipment.
Qutput source resistance when Level O: teievision broadeast reproduction
contact 8 acts as an output: Level 1B: pentelevision reproduction
3000 <sulpul source resistance< 1kQ) = Level 1A: reproduction of an extemal source
with aspect ratio of 16:9, if the equipment is
designed to display in this aspect ratio
RED primary colour Impedance; 750 * Positive-going signal
signal input or output Difference betwasn the pazk valus
and the blanking level: O-7V
or (=0-1V) = ¢ _
Supermposed DC component C* consists of the colour subcamier, modulated with
C signal * within OV to +2V i15- two chrominance signals and the reference burst signal.

@D ELECTRONICS AND BEYOND November 1995



Signal designation Matching value Contact | Test conditions and comments

number
Standard chrominance level =3d8 =
input or output (see CCIR Report 624-3) The complementary application of C signal on pin 15 can
use the same contact as RED, with appropnate switching.
RED return 13
GREEN primary colour Impedance: 750 * ) ] [
signal input or output Difference between the peak value and Positive-going signal
blanking level: -7V (=0:1V) * *
11
Superimpossed DC companent
within O and +2V
GREEN return 9
BLUE primary colour Impedance: 75{2*
signal Input or output Difference betwesn the paak
value and blanking level Positive-going signal
o7V =01v)=*
Supenmposed DC component
within OV and +2V
7
or C" signal Standard chrominance lavel -~
Input or output +3dB at 1Va== of Y° input signal I
BLUE return | s
BLANKING ° OV to 0-4V logical ‘0’ Bandwidth and time delay shall be
{Rapid switching) +1V to +3V logical ‘Y’ 16 matched to those of the RGB
Input or output Impedance: 750 * primary colour signais
BLANKING return 14
Intercommunication No connection permitted |12
data line No.1 (future use under consideration)
Control signal line All measuremenits are with a power supply 10 = Optional means: if the signal is notin
bidirectional of +5V, unless othenwise stated. The control accordance with the listed values,
signal is & puise shaped burst with-a burst ime the pin 10 shall not ba connected.
of maximum 500ms. The time between the
first falling edge and the next within the PSB PSB = Pulse-Shaped Burst
is maximum 10ms. The tme gap between
fwo PSBs is minimum 15ms
1. Madmum voitage slew rate measured with Notes
exiernal Cll‘CUI‘[ qu open circuit and also with 1) The existence of various moddes of opemtion in
ene{.na;l test E'll'ﬁl_ﬁ CGI'lnffEled 10 contact 10 aulio cire it ii"iiliﬁ\l,‘ih."fﬁt. :r.;tl.cpcmirnlt ;'h,lii:l".clal
consisting of a 3'9_]"9-35-"{ resistor connected reqguires suirahle switching in the orignmng syuipment
to +5V power supply: Maximum slops _ W
d\(fdl=02\'flﬁ 2} For Irstjueencics from 20Hz up o 20kHe.
s 3) For elesision systems using positive video modulation,
2. Voitage of the contral signal vith the device the tilernce may be enturmod 10 -3dB, S4diL.
n logical ‘0" state and extemal test circult 4) The sp=cifisd signal voltiges <hall be mensired
connected to contact 10 consisting of a resistor under matched comditions.
of worst case value 2TkQ-5% connected to - ; - cigmals. the differenice bers
+55 poner supply: Maimum vitage = 600mY e
T - r sce o The =k values of pe v coluur signils snethoge
3 Vo?tage: C!f the control szgn_al "ﬁm the (.‘fEﬂGE | that give fse toa peak white luminance signal
in logical ‘1’ state and external test circuit | _ o _ .
connected to contact 10 cOnSIShng of a resistor i) \ lew: dhata mge communication between !)::\ (=1 L
of worst case value 2Tk +5% connected 1o | squipment cin be implamented via coaiae 8, TS permitied
et e o superimpaose this AC signalling inform 1
+4-5V power supply: Minimum voltage = 3-7V e O
4, Input threshoid shall ba such that a reading
of the control signal line should give a logical & i " s .
" level vith the \otage se to: 800V G eI L R O et
5. Input threshold shall be such that a reading 8) I the vidden sigrals represent extor synthetis,
of the control signai line should give a logical e rither than nawral, plotunes (for exaniple, wlees
level with the voltage sst to: 2-7V o video graphic), the wolenungss are =348
9y In the ca<e of PAL The C signal shall be thme coingident
6. Maximum capacitance load of a device with the ¥ sipnal within 100ms. This shall be mieisuned
{excluding axtemna! cabla): 100pF ui the ouiput of the source cyuipment, using a sandaad
colour bur sigred, and iyessuring gt the green-magenta
7. Maximum rise time from 10-90%% of 10 transition, where the C signal mohes 2 zon cnossing
+ - 500, The amplitudes of tw green and magents chromoe signals
puise _amplrtude. s <hall be expal seitin 107G for thismeasurement
8. Maximum fall ime from 20-10% of | 10 Y~ comprises the luminance and synchronisation signuds
pulse amplitude: 100us Nowe thar no orwoff swiich has been provided, because
L - : - X this low powerumit tes been desigaed 1a be left on
g. Mam:jnbl;’l"m l=akage current “f"i:_h Eq‘é{jﬁleﬂ:"Ent continuoasiy Gs with VCRs) and mounted in s disaete
in‘stan mode; or ‘power ofi” swit by position, perhaps behind the elssision or VCR unit(s)
a front mounted power switch or when the Hirwever, vou ret wizh o ensure that the front paned
mains is removed: Maxdmum eurrent =1-BuA porver on” LED remins visible 10 confirm thar the
urat & i opeTation :
10. Maximum polling internval time eqguals: 0-5ms
Commeoen retum 1 21 | Connected 1o reference polential and plug shicld

Table 1. SCART pinout designation.
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Figure 6.
System wiring.

The next test is 1o connect
a SCART signal source
(e.g. from a VCR. etc.) into
the input socket, and
ensure that a satisfactory
signal is obtainable from
the two output sockets —

Figure 6. A pair of SCART-
compatible monitors
connected (o the outputs
would be the best way o
check that there is no
discermable degradation of
either the audio or video
signal from the input source.
Depending an the twpe

sce the system wiring diagram,

using, you may need to alier
the function switching path on
pin 8 of the SCART socket,
which is achieved by cutting
either or both of the onboard
links, LK1 & 1.K2 — disconnect
the mains supply beforehand,
If in doubr 25 to how o make
up suitable connection leads
for your SCART «juipment, refer
to the SCART socker pinout

and lead interconnection
diagrams’ descriptions,
shown in Figures 7 and 8

and also Table 1. Also see the
optional parts list for details
of ready-made SCART leads

1 =) Location for
! /. _the shield
1 & viewed from
: [ ] L ] L ] -] [ ] L ]

1

the wiring side

Shield viewsd
form the
wiring side

Pins of the plug

Figure 7. SCART socket pinout.

Pins of Shields viewed from
the plug v the wiring side
\ i~ ~ il
‘ = 1 e X 1
2 i % = 2
- 3 T ] X -
4 = —
— 5 ~ I [ A~ *5
§ wim a=2 = “em 6
= 2. B.|.7
8 == =
—— | i — O
10 = A L =
== = A =
12 el i‘:L‘
=13 | | =13
14&-_‘- 27 ES =4
15 = iz — 15
16w ; S < -5
—— 7 I T I_’I\I *18—!7
ke 1 G : 10
20 mi= g = 5 = 20
21 21

Figure B. SCART-SCART lead interconnections.

of SCART equipment you are and accessories.  HECTRRICS|

PROJECT PARTS LIST
RESISTORS (All 0-6W 1% Metal Film, Unless Stated)
R1 2K7 i (M2K7)
R2.5-7,
10-12 750 7 (M75R)
R3,4,89 2200 4 (M220R)
R13,19 10k 2 (M10K)
R14.20 22k 2 (M22K)
R15,21,
25.26 1k 4 (M1K)
R16-18,
22-24 2700 6 {(M270R)
CAPACITORS
C1-4,6,10 100nF 50V & (BXO3D)
C5,9 470uF 33V 2 (AT823)
C711,13-16 100nF 16V B (YRT55)
c8 1z ATuF 16V 2 (AT39N)
SEMICONDUCTORS
D1-4 iN4G02 4 (QL74R)
D1 Red LED 1 (WL2TE)
RG1 LM78L123C7 1 (WQ8E8T)
RG2 LM7BL12ACZ i (WQ77))
Ic1 EL2245€N i (AJBBN)
Ic2 TLO72CN 1 (RABEY)
MISCELLANEOUS
B1 2-way 10mm PCB-mounting

Terminal Block Type 300 i (JY23B)
SK1-3 Rignt-Angled PCB-mounting

Lugless SCART Socket 3 (BPB3VY)
SK45 PCB-mounting Phono Socket Z {HF29H)
81,2 DT3T Right-angled PCB-mounting

Slide Switch 2 (FV0ZC)
TL 0-15V 2VA PCB-mounting Transformer 1 (KUQTF)

Fs1 50mA 20mm Quickiblow Fuse 1 (WRO3R)
20mm Fuse Block 1 (DABIR)
8-pin DIL Socket 2 (BLATT)
MNo.4 x “.in. Seif-tapping Screw 1 Pkt (FEGEY)
Twin-core Black Mains Cable 2m » (XR47B)
100mm Tie-wrap 1 (BFO1Y)
13A Nylon Mains Plug 1 (RWETX)
2A Piug Fuse 1 (HQ31)
PCB 1 (eTra)]
Box 1 (JS82D)
Instruction Leafiet i (XZ36P)
Constructors’ Guide i (XH79L)

OPTIONAL (Not in Kit)

SCART Piug-to-plug Connecting Cable  As Reg. UW38P)
SCART Universal Connecting Cable As Reg. JW3T7S)
SCART Plug to Phono Plugs Cabls As Reg. (JW3BR)
SCART Plug to Phono &

BNC Plugs Cable As Req. (CCO4E)
SCART Universal Connection Kit As Reg. UW35Q)
Twin Phono Plug to Phono Plug 1 (RWSGE)

Tne Maplin ‘Get-You-Working' Service is available for this project,
see Constructors’ Guids or current Maplin Catalogue for datails.
The above items (excluding optional) are available as a kit,

which offers a saving over buying the parts separately.
Order As LU21X (Active SCART Splitter) Price £39.99

Please Note: Where ‘package’ quantities are stated in the Parts List
(e.g., packet, strip, reel, eic.), the exact quantity required to build
the project will be suppiied in the kit

The follewing new items (which are included in the kit) are also available
separately, but are not shown in the 1996/97 Maplin Catalogue.
Active SCART Spiitter PCB Order As GJ77J Price £12.99
Active SCART Spliter Box Order As JS82D Price £14.99
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An interview with

oIR GLIVE SINGLAIR

@G@000-.000..0OC.O.DQ0.00000990.00006.0090.0
by Paul Freeman-Sear

PFS: Were you actively encouraged to be
inventive at school?

SCS: I'went to a great many schools, about thirteen, in fact; my
parents circumstances changed, so it varied a lot. One schoaol | was
ar had 2 lot of equipment, a machine shop and so on, but that was
fairly unusual, cerminly ar that school. 1 did a lor more at making
things than at other schools. I was always interested in inventing
things, particularly mechanical caleularing machines and in radio
and electronics which was radio o me in those days.

PFS: Do you have any brothers and sisters
who are also creative and inventive?

5CS: My brother is an industrial designer and also designs end
products and my sister is a psychotherapist.

PFS: Did your parents actively encourage

you to go out into the workshop and build

new inventions?

SCS: That's not whan | did. In fact, | was more interested in

the more theoretical side, but anything I wanted to do 1 certainly
had encouragement in.

PFS: What is your company name and how
does it differ from the past?

SCS: My company is called Sinclair Research, as it has been

for many vears, bur we work in a very different way now

from the way that I worked in the past because | don’t want

to get bogeed down in the management aspect. So what

I'm hoping to do in the future is to try and form alliances

with companies that will come up with the idea and invent the
product say and they fake it on. I don’t employ a lot of people —
I leave thart to others. I've got lois of calleagues who T can call
upon 1o form teams for various projects.

PFS: What are your current develepments?
SCS: We sell ar the moment the Zet (Zero Emission Transport
Accessory), which converts the bicycle to electric power and
that is our only product at the moment. We have developed,
1o the prototype stage at the moment, a unit for wheelchairs
because we have a lot of people asking for that. k comverts a
conventional NHS tvpe chair to electric power to help people
push it and it can completely propel the wheelchair.

PFS: What type of battery does it use?

SCS: 'msorry: it's a new product and 1 can't tell you. On that
particular product, it's not been dedided because the prototype
uses a sealed lead acid batery but it's possible thar we might
use Nickel Gadmium, aithough it hasn't actually been decided.

PFS: And what about the motor,

is it conventional?

SCS: I'm sorry, [ can’t sav: All 1 can say is that it is a highly
unconventional solution to the problem and I'm very pleased
with it. Other people have tried 1o solve that problem and
come up with some very cumbersome heavy units and this

is very neat and light. It is a very nice solution to the probleni.

PFS: The Zero Emission Transport Accessory
(Zeta) which is sold through the Maplin catalogue
(Order code DZ90X — Ed.) is an aid to cyclists

to help them transport themselves around.
What type of battery does it use?

SCS: A lead-acid battery

PFS: What is the range of Zeta,

the transport accessory?

SCS: A journey of about 10 miles.

PFS: And it’s a suitable aid to cyclists

to help them go uphill?

8CS: That's right. It’s when you come to a hill or encounter a
headwind where it might normally require éxcessive effort to ride
the bicycle and you just push the button and it's an easy ride,

as it would normally be on the flat. So it 1akes the effort our of it.

PFS: How long ago was Zeta developed?
SCS: About three vears ago.

PFS: Where is it being sold,

other than in the Maplin catalogue?
SCS: Almost all the sales are by nuil order.

We take advertisements in the newspapers.

PFS: Is it selling well at the moment?

SCS: Yes it s, it's very popular and we've done a survey of the
customers that have bought it and there’s a very high degree
of sarisfaction. People use it in the way we've expected and
hoped and we are very pleased with it.

PFS: You've been very keen on developing
electric vehicles in the past, would you-
say that you are an environmentalist?

SCS: That's not how [ would describe myself, Iam an inventor,
but as an inventor is concerned with problems and one of the
problens is pollution, so I am concerned about pollution.

It is an environmental concern that led me to this interest in
transport and I do beliéve that eleciric transport is the sensible
answer o cities — it’s just rather a long time coming.

PFS: You're famous for electronic products in
the past but have you invented any non-electric.
or mechanics-only products?

SCS: No, we have not marketed anything non-glectric, but 1 spent
several vears developing a lighiweight bicvele called the X bike.

I didn't bring that to market because it didn’t get far enough.
Again, it’s this interest in the pollution problem with the appeal
that if anvone could have a bicycle that is as easy to.carry as an
umbrella say, then you would use it very much more frequently,
particulardy as it couldn’t ger stolen because it would be with you
all the time. You could ke it on the train and it would make a big
difference to the degree and ease at which vou could use a bicycle
—something 1 would relish having myself. The reason that thisis a
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difficult problem is that bicycles haven's got lighter for a hundred
years. The reason being that most of the weight of the bicycle is not
in the frames but in the crunks, chain and heavy metal bits. Remarkably,
these are standardised throughout the world, and e ervbody uses

PFS: So have you moved away from using any
metal in the next generation bicycle?

SCS: That's an interesting question. Not necessarily, the frame might

the same bits fundamentally, so the bicveles are not any lishter. The { Wellbe O e ﬁ-n;{ e l“-.‘mld “-kc o ss arion fbie, :
Pt et ‘ g N R : because that’s the obvious material choice. [t's not only expensive
hg“?m{ bike you can hu_\_ - "ih""'.“ ““I!“‘ S04n/otdss 10 change that. but it's quite difficult 1o use in some respedts. The weight reduction
¥ou ve ot (o be very radical and you've got w0 redesignall the parts achieved 10 some degree by new materials, but it's fundamental
ofithe __blth_ a h.(:Il of a big job, whid," “_c did 'M%h_thf “’ I"_kc‘_ ! redesign so it can be m‘;uic in‘muml and still be light. It's complere
am!_':s'c got the weight down o ;ibuu_l Slbs: l_3m I dcgdn! it didn’t ¢ rethinking of the whole thing from scratch every single part and
go farenough, and 1 h.;m.x l‘,:r:-_"il working on it myself on paper : aspect, the drive, the wheels and stecring svstem.

with a second geaeration which would be very much lighter sdill. 3 S

PFS: 8bs is remarkably - PFS: What sort of time to market is on this very
li ghi for & Bike! - radical change in bicycle technology?

SCS: A few years away vet
ght enough, ’ ’

SCS: Yes, but ir’s still nor lig
an 8lb umbrells would not sell very
welll It one of those things where its 4
dramatic change, but nor 2 sufficient
one. People who like folding bikes
would say great, that's a marvellous
folding bike because its so light,
but they are already using
folding bikes so that's nora
new market. In order o

create a really new marker,

we have got 1o change o lot
more and that's what I'm
working on. That bicycle

will be very much more

radical even than the X bike
when it has u new drive,
and so on,

PFS: So do you see lots of people say in the
city walking around with a portable mobile
source under their arm in the future?
SCS: Ldon't how many there will be, but there will be
enough o make a difference. IUs not the solution,
it’s part of a solution — it’s one of the elements.
The other thing we need is local eleciric town cars,
very different from the ones that are being designed
at the moment. I think the rouble is, the ones that
are being designed at the moment are really just
petrol cars with the engine taken out and elecrics
put inand thar’s a very bad mistake.

§ PFS: But some are hybrids - diesel with
electric drive for about town use.
SCS: A hybrid is quite a good approach | think. and there
vou would end up with the same sorr of body as an existing
car. What is really needed. in my opinion, is a car for town use
dedicated 1o local use with around 30 mile range. In which
case, it needs 1o be very lightweight, then it will not
need 1o use batteries and it won't need 10 be
expensive. Then people will use it because
it will be cheaper 1o use than an ordinary

._\:\ _

“... the Spectru
used comp

»

car we won't have twist their
arms to use it they will be dving
to use it. Tiving to make pure
electric cars that havea long
range is a mistake betause they
will not replace the ordinary car—
they will not do the same job.
because of the charging
problem. The thing is nort 1o
do that. We need o 2o down
Wo routes, one is to make
local cars which are for just
30 mile rmnge, and.a lead acid
battery will do for this. The other
extreme, if vou want 2 car that
is electric in the wwn but alsa
has a long mnge. is the hybrid.
Alternatively. you want the car with
a fuel cell. which will no doubt be
used in the nexr centuny: So there
is very definitely a slot for a new
concept of car to vs that isan
ultra-light one just for local use, and a leud
acid battery will meet that need. Of course,
if vou'can use Nickel Cadmium baueries, vou
will save some weight but the weight for a
30 mile range is not too bad either way,




PFS: No radical change to

electric motor design then?

SCS: The electric motor is an extremely good device and does the
iob well. There are lots of different sorts of electric motor Recently,
there have been a lot of interesting developments. There are some
highly efficient ones now, switch reluctance motors, for example,
are 4 very exciting new development.

PFS: Have you any new developments in producing
a good, cheap, powerful computer in the future?
SCS: I have got some ideas but again, it is not possible

to talk abourt them.

PFS: What about the silicon wafer technology
you were working on a while ago that could
reduce the rejection rate at manufacture?

SCS: We put it into production but it was in the recession and the
market didn't turn out fght, and at the moment, it’s on the back burner.

Back to the Future

PFS: In the past, on a television programme,
you were quoted as saying that unemployment
in the UK would rise dramatically in the long
term and most consumer products would be
made in third world countries.
SCS: That programime wis a long time ago in the early cighties.
1 saicd then that there would be a very large rise in unemployment,
but that we would get through it and it would decline again.
Alot of people would be put out of jobs because of the computer
revolution and that is exactly what has happened.

When I gave that talk, 21% of the workforce were employed
in manufacturing and I said that would come down to 8-10%,
which indeed, it is-getting close 1o now.

We can only afford to pay the high salaries in this country from
the manufacturing point of view if we are making things with a very
high level of intellectual property invelved with the product.

... it’s the biggest-selling

ter in Russia today.”

PFS: But doesn't making goods

in the emerging countries lead to

higher pollution and wasted energy

if they are not made locally?

SCS: No, on the cantrany:. It's more efficient to transport the
finished goods than the raw materials 1o make them. Mostly,

we would have to import the raw materials, which would be

hulkier than the finished goods. Manufacturing is performed where
it's cost effective. so long as China has very much lower pay rate than
us. then it will be cost effective w make products there, assuming
the cost of tansport is not oo high than to make them here.
PFS: What is your current interest in
satellite TV technology?

SCS: None, we had a company that we sold to SCI that made
sarellite receivers, but we are not involved in that at the moment,

PFS: How do you see the future

of television developing?

SCS: That's very intercsting, There’s ralk of very large numbers of
channels — hundreds, in fact. It would be very interesting (o see it
happen. although I'm not certain that it's very good economics —but
who knows? It's very interesting that despite all the satellite channels
there are now; the ground base stations BBC and ITV sill completely
dominate and have an overwhelming chunk of the fime; Sky TV has
not managed to capture a verv large percentage of the viewing hours.

PFS: What is your opinion of the Information
superhighway and the Internet?

SCS: As it stands at the moment, mther like CB radio, it is a
wemendous hobby for a lot of people — an exciting one.
There's a small group of people. professionals, to whom

it's a very useful tool, there’s a very much larger number

of people - whom it's a ‘toy” and a very good toy. And 1 don’t
disparage that, but it is a toy, nonetheless. It's up against this
awful problem of bandwidth isn't ir, and I don’t know how

it’s going to be overcome — we really do need the higher
bandwidth into our homes. Cleardy, that's technically possible
atthe moment with opticil links, but there doesn’t seem o
be the political will at the moment for it to happen. Without that,
the Iternet can’t really be what we would like it to be, but [
think it is an exciting and dramatic development. It's one

of things that at 20 vears of age, T wouldn't have dreamed of —
ordidn't drean of!

PFES: But also, Sir Clive, a lot of electronics
enthusiasts have turned to computer interests,
something which you perhaps started the
revolution in cheap home computers with

your ZX80 and ZX81.

SCS: Yes, that's right, and that became a big hobby and

sucked people away. There was a generation of peaple

that would have dabbled in electronics and then dabbled in
computers and now, of course, the Internet is the latest one.

I think integrated drcuits have changed things as well,
because in the davs before integrated circuits, vou'd make up a
circuit and undersiand what was happening but if vou are just
connecting some ICs together, vou don’t know fundamentally
what's happening, so it's taken the fun out of it.

PFS: Would you say that you have made your
greatest discovery yet, or is it still to come?
SCS: Oh, it has stll o come.

PFS: So, you think you might be even more
popular in times to come than with the
Sinclair Spectrum computer.

SCS: To design anvihing that has sold in larger numbers than
the Specirum would be quite a mick. Who knows? [ had a letier
from Russia the other day; and a chap there thanked me for
coming up with the Spectrum, because ir's the biggest-selling
used computer in Russia today. There are lots of companies

in Russia that make Spectrums illegally — not under licence.

PFS: One thing | remember on the Spectrum
was the soft rubber keys. What was the
original thinking behind using soft rubber?

SCS: Cost and reliabilin: We had 1o make the keyboard ourselves —
we couldn’t go and buy one off the shelves. That was a very cost
effective solution. They were a bit wobbly, weren't they?

We then tooled up at tremendous expense with the QL

and we did a spectrum with hard keys later on.

PFS: Why do you think it is so difficult to get
financial backers for innovative ideas in Britain?
SCS: It is cermainly much harder than it is in the United States,
though it is probably easier than in Europe and is becoming easier,
but it is taking a long time for the city 1o gear itself up w'backing
high tech. It’s 2 question of change — when 1 first knew Cambridge,

there was virtually no indostry at all, now there are hundreds of high -

tech companies there. As these succeed and peaple see them
succeed. the urge 1o invest in high tech companies will grow
because people will see that there is a quick buck o be made out of
investing in the right company. That's what has happened in the
States, and | think thar's what is happening here now we have a lot
of high tech companies starting and flourishing,

PFS: Finally Sir Clive, are you ready to retire yet?

SCS: No, no | don’t plan to retire at all,

PFS: Thank you.
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or the next forty vears, however,
the new invention would be regarded
as little more than an exatic ool
with very limited applications.
The oscilloscope was a child born
of scepticism. The German physicist,
Karl Ferdinand Braun, had considerable
reservations concerning rwo, late
nineteenth eentury discoveries. To begin
with, there was Heinrich Hertz's revelation
that electromagnetic waves existed, the
mathematical base for this phenomenon
having been established as carly as
1865 by James Clerk Maxwell. Secondly —
and 1o Braun, more disturbingly; —
there was Wilhelm Roenigen's discovery
of Xerays, a revelation that appeared
to set physics off in an entirely
new direction.
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by Greg Grant

In 1897, Karl Ferdinand Braun developed
the Oscilloscope and, for the first time, electrical
and radio engineers could see what was
bappening in an electrical circuit.

In 1838, the German plysicisenathenanician,
Julius Plucker. forced an eleciric current
through a Geissler Tube. This produced
a beam which. Plucker discovered,
could be bent when a magnetic ficld
was located close o the wibe. Therefore,
whatever was happening within the

vacuum, there was no doubr that an
¢lectric charge was involved.

Eleven vears later, Plucker’s former
:~.tudcm.jn hann Hitror, ook another
look ar this phenomenon. Having made

his own version of Geissl

ler's Tube, he
established that the glow came from

the negative pole, or cathode, and moved
in a straight line towards the positive pole,
or anode. He established this because

an abject placed in the wav of the mvs
cast a shadow:

In 1576, another Germun researcher,
the physicist Eugen Goldsiein, repeated
Hitorf s experiment and drew the same
conclusions, maming the phenomenon
Cathode Ruays. By the end of t
the British clectrical engineer, C. F varlew.
demonstrated that cathodde rays coulkd equally
well be deflected by an electroswaric field.

In 1880, the British physicist and scientific
editor; William Crookes, demonstrated that
cathode rays travelled in straight lines and,
as well as casting a shadow, could also drive
asmall wheel. provided they struck the wheel
on its edee! Crookes, like Hitrorf, made his

own, improved version of Geissler’s orgination.
the Crookes Tube and. from his investigations
with it. concluded that cathode rays were a
stream of electrically charged particles.

A decade later, the Inish physicist,

George Stoney, put forward the idea thar
The Nat“l'e of electricin: like matter, existed as fundamengal

i paricles. Furthermore, he thought thut
Cathode Rays

such particles carried the same electrical
This aspect of physics began in 1855 when charge and sugzested they be called Electrons
the German inventor. Heinrich Geissler, Four years later. the French physicist,
developed the Mercury Air pump, With it Jean-Bapiisie Perrn, demonsuated that
he produceed tubes that enclosed whar was, when cathode rays struck a ovlinder, it slowly
for those days, a good vacuum. These wbes, gained a large negative potential. This was
some of which are shown in Photo 1, illustrated the deciding factor: cathote rays were a
the colourful effects one could create by

stream of negative particles. It was at this
discharging electricity through rarefied gases, juncture that Briun entered the picture.

t decade,

It was as a result of these doubis that Braun
decided to begin his own investigation into
this burgeoning field of mdiation. However,
he chose o look into neither Xeravs nor
elecoromagnetic radiation but Cathode Ravs,
which had an even longer, equally
mystifving history:

Figure 1. The ultimate development
of the Hittorf and Crookes Tubes:
Karl Ferdinand Braun's Oscilloscope.

The Braun Tube

The earliest cathode ray tube, made by
: Braun at the University of Strasbourg, is
: shown in Figure |1,

Measuring 45 X Bom, it consisted of
an aluminium cathode, a diaphragm
of the same musterial with a 2mm hal
at its centre and finally, 4 mica screen
: coated with-a phosphorescent colour:

: The Braun Tube had been a gradual
developmeny, its creator modifving it so
that the spot formed by the parricle
stream shified in accordance with the
elecromagneric field set up by
varving mains current applied to the

field cail. In fact, the sporformed

a wabbly vertical line,

When Braun phiced a rotating mirror in
front of the screen, a horizonal movement
was added. and the mains current sine
wave could be clearly seen. It was for this
reason that the Brun Tube came 10 be
called an Ox
!x—.:m could follow: and therefore display;
current

1c

narrows the beam)

Hoscope; because its electron

and voliage osallations

k]
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Braun had created his tube principally for
experimental purposes, and from observing
the mains current variations of the local
power station, he ok 1o investigaiing
the aliernating current of the Strasbourg
telephone exchange (50 complete
vibrations per second), the curve
produced by a tuning fork and the
phenomenon of Lissgjous Figures.

Inn 1899, Braun’s assistant. Jonathan
Zenneck, developed horizonial deflection.
making the roting mirror unnecessary.
The basic oscilloscope was now in place.
Yet. as late as 1911, there was not a single
beam-defleciion device on the market. Why?

Further Developments

It is difficult for many people, brought up
in a world overloaded with communicative
equipment, to realise that such devices are
a quite recent development. At this time,
amplifiers and oscillators did not exist and
so there was no demand 1o produce the
oscilloscope commercially. Nevertheless,

a number of researchers world-wide
continued o develop them furiher.

In 1902, Cornell University's Harris |. Ryan
manufacured a 13em diameter tube, but
experienced problems with high voliage
leakage. Three vears later, the Austrian
physicist, Arur Wehnelt, suggested that
Braun's cold cathode cvlinder be replaced
by a lime-coated platinum filament.

Wehnelt had carded out fundamental
research into thermionic emission from
platinum wires coated with 2 vadety of
oxides such as calcium, barium and
strontium and discovered that; in a vacuum,
such wires emitted more ¢lectrons per
square centimerre than platinum alone.

His work considerably improved vacuem
valve efliciency and he later developed

the Wehnelt Cyvlinder, which enabled
oscilloscope beam current 1o be cantrolled,
thus giving sharp-point focusing. This was
the first of 2 number of small, vet very
sigmificant, developments in thermionic
tube technology:

The watershed vearin electronic
developments, however, was 1912,
when Lee de Forest. H. B, van Etten
and Chares V Logwood of the Federal
Telegraph Company began working on
amplifier design, centred on de Forest’s
triode valve. Before the yearwas out, the
United States (US) government’s Bureau
of Standards ested the ream’s threesalve
amplifier and found that it had a gain of 120!
Here was another indicitor of the way
things were moving. in that the amplifier
wits designed by a team. True, lone inventors
and orginators would siill come forvard with
stunning ideas and designs but, increasingly,
they would become an endangered species.

In S¢prember 1912, Edwin H. Armsirong
developed the first osdallatory circuit. his
Regenerative design, which had considemble,
nearimmediate, success.

It was followed shortly afterwards by
similar circuits, designed by such greass
of the profession as Germany's Meissner,
Britain's Round and Canada’s Fessenden.

In 1915, the General Eleciric Company's
Irving Langmuir applied for a patent for
what he termed a ‘Geuer’, for producing a
high vacuum in cathade ray tubes and

valves. He also discovered the Space Charge
around a valve’s cathode which; in wrn,
led 1o his developing thoriated tungsien
as a valve heater, thus further improving
electron emission. Shorily, thorated
tungsten became the standard heater
material of the vacuum wbe industry,

Four vears later, William G. Housekeeper
patented the Housekeeper Seal, a method

¢ of sealing metals through glass. He did this

¢ by tapering a piece of copper strip 1o a

feather edge and then sealing the glass 1o

the edee of the mper. Since the expansion

: of copper is 165 X 10-°m/ C compared

I roglass's 32 X 107m°C. this technigue

. equalised the contraction‘expansion

difference between the two substances.

The electrical industry could now

:  manufacture large diameter seals using

: such materials as high purity copper.

5 1923, however, saw one of the greatest
developments where the oscilloscope was
concerned: the Tipless Tube. In this version

: of Baun's creation, evacuation was done

¢ from the base. the tip being protected by

: the base itself. A magnesium gewer was also

¢ incorporated. to absorb anv residual air still
lingering after evacuation.

The Early Oscilloscopes
By the mid-1920s. the oscilloscope was
becoming more widely known and used
more frequently, cerminly among scientists.
Professor Harold Nordinger of Sweden’s
Uppsala University first used an oscillograph
to investigate lightning strikes on power
lines at this time. Britain's National Physical
Laboratory also used oscillographs, in the
study of waveforms and Lissajous figures,

: among other things.

By 1931, the American General Radio

i Company had developed the fisst oscillograph
! forgeneral use: A threg-piece device, its
power supphy; sweep circuitry and cathode

Some of the many Geissler Tubes used
in electrical discharge experiments.

ray tube were contained in separate
enclosures. The first Spectrum Analyscr
appeared at this time 100, developed by the
Panoramic Radio Comormtion’s Marcell Wallace.
It was, essentially, a scanning receiver with
an upper frequency limit of 35MHz

in the following vear, the German physicist.
M. von Ardenne, produced an oscilloscope
using a hot cathode and gas filling, for beam
focusing. Although this model showed some
of the advantages 1o be got from a high
vacuum, it suffered from large spot size,
instability and poor modulaton.

In America, meanwhile, the Du Mont
Labomonis — founded by De Allen B. Du Mong,
who developed the "Magic Eve” tuning
indicator in 1931 - began  manufacture
oscilloscopes. In 1933, they ingoduced
their Madel 130 Oscilloscope with a 13 cm
screen, SkHz sweep and a bandwidth
extending from 20Hz o 10kHz. Two years
later, the Radio Corporation of America
(RCA) produced the first oscilloscope,
aimed primarily at the Service Engineer.

Perhaps the most unusual feature of these
eariy oscilloscopes was gas focusing, where
argon or helium gas was introduced into the
tube at pressures of around 1 X 10~mmHg
for argon and some 20 X 10 'mmHg for
helium. As the electron beam moved up
the neck of thetube, 1t collided with the
gas molecules, ionising them. Since the ions
were hevy and slow-moving compared to
the beam electrons, they tended to remain-
in the beam path, forming a positive core
to it. When the quantity of positive ions
produced equailed the number of electrons
in any given dared, the mutual repulsive force
was neutrilised and an increase in the number
of ions meant an auractive force on the
electrons, bringing them in towards the axis.

The result was spot diameters of between
0-2 and 0-5mim, the focusing being determined
by the gas's ‘Ionisation Probability;” a function
of gas pressure and beam current,
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Ar this time, many engineers in Britain
and the U.S. were beginning to see
television as a perfectly viable mediunm,
provided a suitable receiving device could
be found. The cathode ray wbe of the day;
however, was not the most satisfactory
device for this rale!

To begin with. the gas focusing could
not be maintined over the range of beam
current required to create a picture.
Secondly, far better screen phosphors
were needed, ones that would produce
high effidency white light. Finally; to
achieve a bright trace over several hundred
lines, a far more intense beam was
required, vet one that would remain sharply
focused. This last, of course, required an
increase in the rube's final voltage.

All of the above were of great concern
in Britain, where Electrical and Musical

Industries (EMI), were close to producing
the world's first television broadeasting

i .service. Yet, they were by no means in

favour of the cathode my twbe. One of
the engineers involved, L E Broadway,
remarked ar the time that “we believed
the CRT as a display device was only an
interim measure. We didn't really believe
that this huge vacuum envelope, a

¢ cumbersome sort of thing, would last.”

That the ‘cumbersome thing’ not only
lasted but went on  inspire development
of both the Electron Microscope and the

Visual Display Unit (VDU) says much,

not only forthe engineers involved but
above all, for Karl Ferdinand Braun. His

: generosity in refusing 1o patent his

discovery became, as he intended,
4 great benefit to science and an even
greater one to the world ar large.  LECTRANES
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his upchared MEIversion (1P331)
$ Tis much casier to construct,
since all components are

i mounted on a single PCE with

:  minimal wiring = restricted 1o PSU

OBQDO@OOOBGG@GGOQEGOQM

Design by RCA,
Revised by Alan Williamson
Text by Alan Williamson and Maurice Hunt

7798 or:'ginal 150W Power A}leiffer kit capacitors, C3 decoupling ZD1,
(IW32K) is (electrically) perfectly :
adeq:late for its intended Dburpose Of for local decoupling of the supply.
bigh(ish) power sound reinforcement
in PA and disco equipment - it is
undoubtedly a popular kit, as borne
out by the sales history; however, it
was felt that, mechanically, its design
left something to be desired, since
there was a lot of ‘spaghetti’ between
the PCB and output devices, and the
beatsink was something of a
nightmare to drill accurately, which
was also inadequate for full power :
reproduction into 4Q. Basically, the ~ wvinnehizh ouput power and
kit was in need of revamping. :

Assembled PCB
and bracket.

PROJECT
RATING ~

Kit Available
Order as LP33L Price £34.99

(=~/0V=), signal input and speaker
output. The heasink bracket is
pre-dalled to accept the power
mnsistors, and gresseless insulators
replace the Mica + thernal paste
npes (always a messy job).

Other alterations o the amplifier
include adding some exia

C10 swabilising the bias voliage
across TR4 and adding C13 & C14

Some of the semiconductors have
also changed; TR1 & TR2 have
been upgraded o low noise tvpes
(2SAT08SE), TR3 has changed 1o
BD140 and TR4 & TRS o BD139.
This amplifier is a hipolar

transistor-based design, with a
complementary push-pull (Class B)
output stage. The advantage ofa
Cliss Boype overa Class A equivalent
is the much lower quisscent

¢ current deawn (around 100 fimes

¢ lessin this instance). Class A

: amplifiers are the preferred choice
Tor Hi-Fi applications, due o the
lack of crossover distorsion, but the

where ultimate sound quality is
not such an important criterion.

Class B iype is ideal for PA systenss,

- Circuit

Description

Refer wo the Block dingram

(Figure 1) and the Circuit
¢ diagram (Figure 2); the
! capacitars C1 & C2 and resistors

R1 & R2 form a band pass
filter — seuting the bandwidih

of the amplifier, C1 limits the
i low frequency and C2 the high

(uader no circumstances

¢ increase the bandwidth of

the amplifier, if vou do, it will

i bear vour peril), R1 & R2 also
¢ set the input impedance.

TRI'& TR2 form a long-tail

¢ pair (also known as a differential
i amplifier), the gain is set at 26dB

(%20). TR3, D2 & D3 and R12

¢ form a ConStant curtent source

feeding the chain of TR & TRS.
TR4 combined with R10, R11

i & RVI form an amplified diode,
i the resulting constant voltage

¢ berween the collector and

¢ emitter of TR4 sets the bias of

the output stage (via the emiuer

follower drivers, TRG & TR7).

TR5 is the Voitage Amplifving

i Stage which is controlled by
i the ovenall feedback loop, R13

provides a small amount of
series feedback to TR3, C8 also
provides feedback 1o TRS and
forms the dominant pole (the
limiting factor in the amplifier).
TRG & TR7, as previously

! mentioned, are emitter

followers, providing plenty

i of drive current 10 the output
:  emiiter follower stage,
: -R17 to R20 help 10 even

up any gain differences

i the outpur devices.

FEATURES

Powerful bipolar
design

Easy to build

APPLICATIONS

PA systems

Disco Equipment

son :.:.-;ia.-_* : Ermstter Emter-
Erequ=rzy Curesnt — Foawer === ‘Followes | —
Compegtien | Scurce (Orver) . {Outpat Sumge)
]
| [
= 2 Ammidied =1 3 g o/F A=
Sferentel L-— Disdte E'\ Eeth -—]L-o— Sk
AmpTier (o=} fltanuctos 2-2 chms
B
] |
1 1
Vi == Valtoge | Emitter Ervtter-
o— Eﬂ: = Amplifies Febcmer Feiswer I—
e Stoge {Dve} (Cutpit Stoge) Figure 1.

Block diagram.
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R7 & R9 attenuate the output
signial to the speaker and apply
it as global feedback 10 TR2;

R7 & RO aleo set the overall gain
of the amplifier and also the input
sensitivity for fall oarput. At first
glance, it would appear that TR1
is nog within the feedback loop.
but it is indirectly, TRT & TR2
can be viewed as a ‘seesaw’,
with the emitters as the pivot
point. Applving a signal 1o the
base of TR2 will cause it 1o
conduct more or less current
(depending upon the polarity),
this in turn will affect the ‘wil’
current (emitter connection)
and therefore; TR1 alters its
conduction (in the opposite
direction) to mainiain ‘halanee’
at the 'mil’, ergo TR1 is affected
by the global feedback.

Construction

Refer o Figure 3, showing the PCB :
legend and mack. Construction

is fairly stmightforward, burt a few
tips may be helpful.

Begin with the smallest
components first, working up in
size 1o the larsest: be careful o
correctly orenate the polarised
devices, Le. electrolytic capaditors
& diodes. Use the compongnt
lead offcurs far the link.

Use a drop of gunoacrvlate
adhesive (super glue) to bond
TR1 & TR2 together face 1o fice,
or alternatively, use  piece of
heatshrink sleeving; thisis to
achieve thermul matching of
these components.

Bolt the heatsink bracket o
the PCB using the supplied M3
hardware; refer o Figure 4,
showing the exploded assembly
of TR4, TR6 & TR7. NOTE, use
the M2-5 hardware for the TO126
device (TR4). [t the other TO126
package mnsistors (TR3 & 5) o
the separate vaned heatsinks as
shown in Figure 3, again, using
M2-5 hardware — not forgetting
the insulators. Assemble the
TO3TO5 power transistors
(TR8-11) onto the bracket as
shown in Figure 6: once firmly
bolted in place (within reasom;
overtighrening will snap the
brass boles — used for superior
electrical conductivity over
stronger steel bolis — and could
cause other component damage).
the munsistor leads and the heads
of the screws can be soldered to
the PCB. Using a multimeter set
on the highest resistance range.,
check the continuity between
the heatsink bracket and the
collectors of TRS 1o TR11; an
‘out of mnge’ reading should
e obained (i€ open circuit).

Fit the heatsinks i TRI& TR ¢
using the M2-5 hardware, then it £
the assembilics 1o the PCB.

Should vou wish to connect
the heasink bracket 10 OV (which ¢
is normally at earth potengial),
refer to Figure 7; others muy wish
not 0 do so, as hum from earth

— — =Therm= Cening

*
=y |
zzis

0 iV

—O BV

Figure 2. Circuit diagram.

|
= Lo = 25es
i - L o= iy o ERE=S
= T srFmm o
1 wee
lr— ! : -
=t 1 .
EEE]

Figure 3.
PCB legend
and track.
(60% of
actual size).

loops can arise when a stereo
configuration with a single power
supply is built into a metal case.
The problem can be negaed by
using an EIC bridge (Earth Isolation
Circuit) —see the (optional) power
supply crcuit, shown in Figure 8.

Thoroughly check your work
for misplaced components, solder
whiskers, bridges and dry joints.
Finally, clean all the flux off the
PCB using a suitible solvent.

Before auempting to power up
the module for testing. double
check EVERYTHING!

Testing and Use
First of all, an adequarely sized
heatsink (or heatsinks) and a
suitable power supply are requirec.
In order 1o keep the amiplifieras
reliable as possible while delivering
continuous full power into a load,
a large heatsink is required to limit
the temperaure fdse o an gocepiable
leve! of sy, +55°C above the ambient
room emperiture of +25°C, giving
a ot heasink tempenmune of +80C

8Q, 1 pair of 2E0ype (2£CW)
hearsinks (HQ70M) are :
recommendded: and for 4Q use,

a minimum of three 2E-ope
heusinks are recommended.

Note that the supplied aluminium

heatsink bracket must be drilled
10 accept the heatsink(s) ofvour
choice. It is important o
remember to apply a small amount
of thermal conducting pasie

(rot supplied) to the' heasink
and brmacket for a reliable thermal

For conptinuous full power into

SPECIFICATION |

Operating voltage: =50V DC maximum

Operating current (quiescent): TO0mA

Amplifier classificaton: Bipotar push-pull (Ciass B)
output stage  °

Masimum signal amplitude: 28-5V (ms) into 8Q* .
265V (mms) into 40* .

Maximum continuous output power: 100W (nms) into 8Q*

175W (rms) into 40~
30Hz o 20kHz (-1dB)
15Hz 10 37HHz (-3dB)

Frequency response:

Total harmonic distortion: <0-1% at 1kHz
Damping facior: 80

Sensitivity for full cutput: AV rms

PCB dimensions: 196 x 10imm

* Above measurements taken with amplifier powered by the
specified PSU, producing =44V DC.
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Figure 4. Mounting transistors
TR4, 6 & 7 to bracket.

1220 SiL. Pgd

L4373

The budget choice would
be BRI, 2x 10,000uF and a
J0OVA transformer for stereo
80 use or mono 48 (500VA
for stereo Q).

And for those with deeper
pxckets, who are trving to get
the most fram the amplifier,
the choice would be a mono
construction, with a S0OVA
¢ emansformers, D= and 2%

P {or4x if vou can afford i)
22,000uF audio grade capacitors.

The four capacitors across
the bridge recrifier (BR1) are
included for EMC reasons
(strictly speaking, they are
not necessary for D1, as they
are “fast [bur soft] recovery
BpesT); in fiace, they ruin the
performance of the bridge
rectfier by slowing down the
¢ forward conduction and
reverse bias recovery fime,
and increase reverse leakage
current. However, by slowing
down the recovery action of
the diodes, the PN junction
is less likely to radiate an EM
pulse (a bit like clapping vour
hands wgether slowly).

On completing the power
supply. make absolutely cermain
that the large electrolytic
Cipacitors are conuected
with the correct polarity;
vou wouldn't want these
explode on switch-on, and
we don't want pieces of
customer scattered everywhere!

1 Figure 6. Mounting : r’r" )
83 s = i transistors TR8-11 | : %
; to bracket.

Figure 5. Mounting transistors
TR3 & 5 to bracket.

bond. When mounting the
amplifier into a box, ensure that
the ik side of the boand is
cievated at a height of at least
L0mm fromm the box base — use :
insulatedd spacers (eg. FS36P-40T)
at each corner of the PCB. :

Frgure 8 shows a sujtable
power supply circuit; however,
the choice of components
is determined by configuration
(mono or stereo) load
impedance (8Q or4Q) and
how deep your pockets are!

Figure 7. Heatsink
0V wiring.
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Figure 8.
PSU circuit diagram.

Once the heatsinks have been
added o the amplifierand a
power supply constructed and
testedd (keep the wansformer,
rectifier and capacitors cose to

cable (2-25mm domestic ring
mains cable is ideal). and keep the
wiring lengths as short as possible.
Fitting fuses in the supply lines is
NOT recommendex (it's amazing

can add); a correctly chosen
transfomer primary fuse will blow
just as quickly as one in the DC
supply line. Similarly, fuses fiued
at the speaker output are not
recommended; if vou are worried
about protecting vour speakers
from 4 DC offset caused bya
fauly amplifier or PSU, use the
Amplifier Monitor” kit (LP32K).
Thick cable should be used
for the speaker output and retun
to the ‘star earth’, and alow
capacitance screened cable should
be used for the signal input.
Power up the amplifier without
a load connected, watch out
for things getting hot. and should
something begin to smoke,
switch off immediately and
check your wiring. Also look
for short dircuits: re-check the
insulators of the tmnsistors
mounied on the heatsink bracket.
Should evervihing be OK
up to this point. switch off
the power andd connect a
multimeter (set to read 50V DC
minimum) between the speaker
output and 0V: switch the power
back on and note the meter
reading; OV should be observed.
Re-select the meter 1o mnge 1o
2V DC minimum, a reading of
no greater than =02V should be
obscrved. Switch off the power

There are two possible methods
of setting the bias; the first is to
connect an ammeter in series with
the +V supply line, adjust RV1
(anticlockwise 1o increase) fora
reading of 70mA, wait 15 minutes
for thermal equilibrium to be
achieved, then re-adjust fora
reading of 75mA

The second method is ©
measure the voliage across
the ourput wansistor emitrer
resistors (R17-20); sum the four
voliages together then divide
by four for an average reading
of 3:7mV,. Wait 15 minutes, then
re-adjust RV foran average
reading of 4mV across each of the
resistors; NOTE, the mmansistors
are not maiched and therefore,

a varation of up o 1-5mV may
be experienced between devices.

Connect an 8Q 200W load
to the amplifier and apply a music
signal (via 4n attenuator set o
minimum) to the input of the
amplifier; slowly um up the volume
and listen for iy penuliar distomions.

Further powerdistortion
bandwidth testing can be carried
out if you own the appropriate
equipment. Le. signal generator.
oscilloscope, distortion meter
and a dummy load ofadequate
POWET Taling (10 save your edrs
from the assauln.

each other to reduce the wirng how much distortion a fuse and disconnect the meter. Happy listening.
length; make the OV connection
bemvesn the two electrolviics
the ‘star earth’ poini), testing Figure 9.
of the amplificr can begin. Mixer 1s50W System wiring.
Fizure 9 shows the geneml aF Power
imcra‘_""mm:a.'li: n of !Jln' _ Pre—Amplifier Amplifier
amplifier 1o the andillany items.
Connect the power supply
o the amplificr using THICK
PROJECT PARTS LIST R o 2 ey
RESISTORS (All 0-6W 1% Metal Film, Unless Stated) e s o T
i 3 3 ml;gg% M3 12mm Brass Screw 2P+ (BF520)
R36.7 2200 3 (M220R) e 2 (o)
et > M3 Shakeproof Washer 2Pt (BF44X)
R4,10 22 2 (M212) M3 Brass Washer 2Pt (BFB2S)
R T 3 {éﬁ% M3 Solder Tag 1Pt (LRBAY)
812 880 1 (MBSR) M2-5 12mm Screw 1Pxt y314)
: > ! M2:-5 Nut 1Pkt - (IDB2S)
s 3000 % (M300R) M2:5 Washer 1Pic UD77))
s 24 ! (M3 M2-5 Shakeproof Washer 1Pt (BF45Y)
5,16 419 2 il 70126 Heatsink 2 UX21%)
R17-20 08227 2-5W 4 (SoR27) 1mm Singie-ended PCB Pin 1Pkt (FL24B)
RV1 1k Horzontal Preset Potentometer 2 (UHOOA) GreanYellow Wire im (XR38R)
CAPACITORS PCB 14 (GEIT73Q)
el 4uTF B3V Radiz! El=ctrolyiic 1 (ATTEH) Bracket 1 (BL97TH)
c2 3n9F Ceramic 1 (WX75S) Instruction Leafist i (XZ373)
c3 10uF 63V Radial Electrolytic 1 (ATT7]) Constnictors” Guide 1 (H79L
Cc4 1n5F Ceramic 1 (WXTOM)
5,7 2204F 16V Radial Bectrolytic 2 (ATA1U)
Ccs 3%pF Ceramic ‘5 Wx51F) The Maplin 'GetYou-Working” Senvice is available for this project,
c8 33pF Cemmic 1 (WxXB0B) s== Constructors’ Guide or current Maplin Catalogue for details.
3,10 47uF 63V Radia! Elecrolyiic 2 (AT80B) The above items are available as a kit,
€11,12 100nF Polyester Layer : 2 ww41l) which offers a saving over buying the parts separately.
€134 470uf B3V Radial Electrolytic 2 {ATB4F) Order As LP33L (150W Power Amplifier) Price £34.99
SEMICONDUCTORS Pizase Note: Where ‘package’ quantitiss are stated in the Paris List
£13 14002 3 (QL74R) {e.g., packet, snp, reel, lc.), the exact quaniily required to build
D1 15V 1-3W Zener i (QF5TM) the projest will be supplied in the kit
TR12 25A1085E 2 (QY12N)
m3 BD140 a1 (QF08J) The following new items (which are included in the kit) are also avaliable
TR4S BD139 2 (QFOTH) separately, but are not shown in the 159697 Maplin Catslogue.
TRG BD711 1 (WH15R) 150W Power Amplifier PCB Order As GJ73Q Price £5.99
TR7 BD712 1 (WH16S) 150W Power Amplifier Brackst Order As BLO7F Price £8.49
TRB,10 2N3055 2 (YHOEG)
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tretch vour mind even further!

Imagine a system where every key

is unique with over 200,000 billion
differs. The laser eiched key code patern
guaranteed never to be repeared, the kev
being virually indestructible and requiring
no power source, and where the legitimare
user can lock-out” 2 lost or stolen key withous
specialist personnel or equipment, also likewise
enable a new key to operite on the SVSIEm.

Stience fiction? — No, this technology is

here today. ERD (UK) Lid. have developed
the required decoder technology in the
form of a small hvbrid dircuir which o
the end user acts as a single component.
This device gives high security, together
with case of use, in short flexibility at a
surprisingly low cost. There are also many
other advantages in utilising this form of
Iocking/unlocking, enabling clisabling system.
For instance, touch echnology uses a serial
dara link, the wuch receptacle can be remare
from the alarm/control system and if the
receptacle or its wiring is ampered with,

by Tony

Imagine a World where you only had one key
(the universal key), which would de-immobilise
Your car, other family members’ vebicles also,
open your garage door, unlock your front door,

disarm your bome security system and other
housebold items - the possibilities are endless.

the system will still renuin secure (as a
complex dam code, with the required
protocol, must be injected down the
data link 1o control the system).

Over the next few months Flectronics
and Beyond will be presenting a series
of constructional projects, that will utilise
this exditing technology in ey eryday twpe
products. This will mean that our magazing's
constructors will be among the first in the
world, to have access and 1o actually use
this universal key technology in actual
working projects. There can be no doubt
that in the next century, such universil,
high security and flexible locking control
systems will be the norm.

Each Touch Memory Key (hereafter TMK)
has its own unique 64-bit word laser erched
into its ROM during manufucture. Compared
with the relatively low number of combinations
(or "differs” as they are known in the
security industry) availuble with
conventional keys, the Touch Memory allows
for aver 200,000 billion different codes.

e 90900000 QO0OGR®ECQ

T read the key's serial number, ERD
has developed the Touch Hvbrid — 2 small
PCB (see Figure 1) which is connected to
a4 remore recepiacle (reader device) on
to which the TMK must be momentarily
placed. This connects it with 2 5V supply
thereby stimularing the ROM and alli ywing
the 6+-bit daw word to be transmited
serilly into the Touch Hyvbrid.

The Touch Hybrid is based around
i custom micro, the TDA 1. For even
graater security, when accessing the code,
the TDA 1 adds in an additional 8-bit contral
word s part of the command signal.

The Touch Hybrid functionality block
diagram is shown in Figure 2. Once the
code sequence has been recognised by
the TDA 1, the user can decide what action
should then be wken. For example the
TDAL could be pro aramimed 1o activate a
sulenoidlon a door lock, send an inhibir
signal to 2 vehicle engine management
system or simply inhibit & personal
computer of video recorder

Touch Hybrid Features

@ Ultrea high security (over 200,000
billinn keyv “differs’)

Touch Key Decoder Hybrid
Component Side

@ Coddes laser erched (no code numbers ever
repeated, so there will never be two keys

Dimensiens = 40mm x 27mm the same
1 P83 ¥ 5 7 8 9 10 11 12 13 15 @ Kevs are-passive (Le. no batteny required)
‘ Sirlen Trilc . l Rlx Bte!:p Trijg > ' ® Kevs are virmually indestrucible
= < MU =, # Svstem can learn up 1o eight kevs
| gl | + Out Learn GND +5Vv ; > :
Il T I__j—l ar any one ime
LED Receptacle

¢ Lost keys can be 'locked ow” by authorised
personned without any specialised equipment

Figure 1. Touch Key Hybrid.

@D ELECTRONICS AND BEYOND Novermber 1995



@ Replacement keys can be taught . = .
by authorised personned without : Characteristics Min _ Tvp . Max Unit
specialised equipment i | Vdd  Supply Voitage 4 5 53 vbc
) Is Supply Current 1
& s Touch Keys arca contact device i e ¥ 12 | 24 mA
= IL ;1‘ e e Disarmed o8 1 1.2 mA
(1.€. noT fdio), TNEY e Not "grinianic : Vo Output Voliage | -0-3 To Vdd | +0-3 v
o € loi Low-Leve! Output Current 15 mA
¢ H bnq aives low cost entry route for OEM's loh High el Ougunt ere;t 10 mA
to utilise Touch Memory technology Top Operating Temperature Range. | -25 | <80 C
) ] Tstg Storage Tempersture Ranges =30 I +85 i
@ System remembers and remurns :
to last siate when power is i | Ta=25C unless athenvase specified ]
; : | e e —_— e : ————
disconnected reconnected ; Excludes LED Current NOTE: The Touch Key Hyhrids have provision 1o accept an EMI filter, i it ks required
o : Table 1. Electrical Characteristics. b
& Hvbrid has full spec. alarm system :
incorporated, with selectable
passive arming mode i slightly larger can, is placed on the {  Because the Touch Memory devices are
& Swsiem can skave am, e, the hyvbrid follows i recepracle followed by the key 1o be ¢ passive. it hus been possible o reduce the
4 master’s system arm command and prog ‘:;}une{L In t_hls s\lu}'. the mlcmi L'\‘l{\:ilﬂ(_';ll !n:faﬁu; bhcmlc-fn thrj '[‘rm_ch
: ! ; (¥ o SR Al T : : e e tis !
provides an alternative method of disarm controller recognises the master code i Memory and the hybrid 1o 2 minimum, one
¢ and authorises thar key’s cade 1o be ¢ dum line plus ground. This leaves plenty of
At installation a “Master Touch Key” : programmed into its memory. The delight : 10 on the micro controller to provide other
is used to facilitate the programming of i of the ERD system is that it can be eusily : systeém features. As electrical contact with
each lock: In this case the Master, which ¢ reprogrammed for a different TMK should ¢ the recepror is required. there is no scope
in practice is simply another kevin a : the original be lost or stwolen. i for ‘erabbing’ the code, as in some mdio
—= Out .
v
— %;‘:'dze Flasher
Receptacle s
B oR . fggtem

Toueh
Input' Memory
Protection
: Decoder

PA Time—P Alarm ——] Incident

Memory
PA Sslect—B=
AA \f*
Figure 2. Touch Hybrid Trig. 1—— Indicators/Blesper
Functionality Block Diagram. Trig. 2 — Siren
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+Vvee >—m5iren
!
e tocle/ VEC
eceptacle = . : .
Indicator
Indicator Fouch'Hybrid  'SRN 0 Rela
e :
RCP O iInstant Arm s
® Fassive Arm Q) System LED
ouT - W {(Incident Memory)
GND: TR1 TR2 LRN
I L
ND Divide by Two
G Armed Line
Trig. i————p—— -

i 1 Immobiliser
Trig. 2 - Safety Cut Relay 1
Ignition —B> = Interfock

Cct. PR
Immobiliser
Cut Relay 2
Figure 3. Typical Vehicle f
Security System. Drivers
+VCC ‘Pulse | I Kl :
|L' Extender Siren
VEE
Receptacle/ ¥ : RST
tieain: Touch Hybrid SRN
Cut : o
RCP
IND
LED Indicating
GND TR1 TR2 LRN o
[ I
= GND Learn
Tric. ) System LED
zngéa:_ D‘;:g)’ > Enable ) (1¥1cident Memory)
(Entry)
Zog;uﬁ T e R | Figure 4. Typical Home
4 Security System.

based systems. Further, as mentioned
previously, touch technology uses a serial
data link, the touch recepiacle can be
remote from the alarm/control system and
if the receptacle or its wiring is tampered
with, the system will still remain secure as
a complex daia code with the required
protocol must be injected down the dara
link to control the system.

In operation, the hyvbrid can be trained
0 recognise up to four or eight valid keys.
As mentioned above, only the Master Key
gives access 1o reprogramming the device
for other key variants. Because every key
is unique, lost keys present no problem —
once the system is programmed to accept
a new key; the old one is automaticaliy
locked out. At the same time another
great benefit is the ability that one user
key can be ‘taught’ 1o several systems,
allowing the user access to all of those
systems with just a single key

Just as the keys themselves are robust

in the hybrid has been made secure. The
device retains code information and last
state information (on/off, alarm, ewc.)
with power supply removed. A passively
activated alarm mode is also included.
Applications for the Touch Key Decoder
Hybrid are almost unlimited. The
availability of this module allows OEMs and
system developers to use this technology

and virtually indestructible, the information

: without getting involved in the

: programming of the decoder device itself.
:  Touch Key Decoder technology is
already being used in commercial

vehicle alarms (Figure 3), motorayvele
immobilisers and PC locking systems, and
has further applications in home security
systems (Figure 4); PC locking/protection
svstemns (Figure 3): electronic door locks
(Figure 6): cash register access (Figure 7):
telephone access; gaming machines;
fire/security/heat and vent control panels
and many others (Figure 8).

Another application being evaluared
is TMK accessed lockers, the type used
in leisure centres and golf clubs, etc
In some cases the mechanical kevs that
operate these lockers have fow ‘differs’
and a stolen key can aceess @ number
of lockers in the building. This coupled
with the need to call outa specialist
locksmith 1o réplace the required locks
(which is usually an expensive exercise),
makes TMK a valid technology to look
at for this application.

With the TMK system, every TMK is
totally unique, it can only access the lncker
that is programmed for. If lost, then the
¢ leisure centre manager can lock out the
i lost key and replace it with the new,
with no specialist equipment other than
the system’s Master Key. Also, the virtually
indestructible nature of the MicroCan
make it ideal for this form of ‘wristhand®
type key (the MicroCan being attached
directly w the wristhand).

There are many benefiss of the system,
apart from the inherent high security
and the pleasure of having one key
for everything. The keys are low cost,
virtually indestructible and have no
internal batteries 1o worry about,

Another feature of the system is thar
Touch Hybrids can be programmed o read
up to eight different codes and configured
10 operate in parallel with a different action
¢ being implemented for each. For example,
i aprocess control system could be programmed
¢ for different keys with diffefing levels of
¢ authority attached 1o each. One further
application currentlyv being investigared is 4
¢ programmable vehicle engine management
system. In this case. father and mother
would have access to the full pérformance
of the car with their respective TMK's,
¢ whilst the reenage son or daughter with
: different kevs would have w suffer a
somewhat de-tuned version! (See Figure 9).
This application has been made possible,
through a new ‘front end’ device
¢ developed by ERD called “Touch Kev
i Multiplexing’. With this, more than one
control funcrion €an be controlled via
one receptacle, ¢.g. with one receptacle
mounted on a control panel, a manager
with a valid TMK, could control the
operation of an air conditioning system,
while a subordinate could only control
lower funcrions like switching local fans
off ere. with their TMK.

Siren

418MHz

O

Alarm

Transmitter =

H |_> Systemn LED
(Incident Memory)

+VCcC
|

i - VCC
: Receptacle/ . .
Indicator Touch Hybrid SARN
rRCP LED
3 ouT
CND._TR1 TR2 LRN
i | |
3 GND Learn
: Tilt | Enabie
Switch —"
Case
£ Tamper =
Switeh

PC System
Enable

4

TTad

Figure 5. Typical PC
Alarm/Locking System.
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Touch Memory -
How It Works

The secret to the operation of this
technology, is the information used 0
validate access. This is a mmperproof
serial number laser-etched on 1o silicon,
which is in turn packaged in a suainless
steel MicroCan. This is a miniature, low
cost coin shaped dara carrier that can be
read by a micro if it is given momentary
contact. The conductive surfaces of the
MicroCan are signal and ground. which
form a conduit for data wansfer to the
outside World. This form of communication
is often referred to as a ‘one-wire protocol’
and is similar in operation to conventional
morse-code. :

After the TMK is stimulated by the hybrid,
via the receptacle (sourcing the 5V needed
for operation) it responds by pulling the
signal line down, with an impedance that
changes from berween S00kQ and 500.
This fourth order magnitude impedance
shift permits sensing of the digital signal
1o take place. The length of time for
which the signal is pulled down represents
the logic level. (i.e. 1 or 0). Since the
dlaza is stored in laser-cut polysilicon
links (and not as charges on gates ar
as flip flop states), the TMK needs no
energy to retain data.

Furthermore, almost no energy is required
for its operation. as the TMK uses the voltage
of the signal line and stores a minimum of
charge internally to maintain operation
during the ‘presence pulse’ and the low
time of any time slot during a read operation,
this is known as “parusite powered'.

After a “presence pulse’ is detected, daa
transfer staris berween the TMK and the
hvbrid, 6:4 hits are sent from the Touch Key
and this forms the basis of its unique serial
number. The seral transfer is done half
duplex, (Le. either transmit or receive)
within discretely defined time slots.

In every case the micro controller
(TDA1) initiates the transfer by sending
a command to the TME.

The hybrid also has a complere alanm
system on chip (this has been specifically
configured 1o automobile syvstems) but
muny of the functions can be uilised in
anv alarm application. The system has
mamy diverse fearures such as trigger
input signal conditioning, (i.e. a trigger
must be valid for >300ms before accepied)
incident memory, power up refurn o
last status. The system also has a siren,
armed line, and indicators/bleeper outputs.

With these features it is a simple mater
o construct alarm systems with few
SUpport components.

Pre-Taught Touch Hybrid
with Master Touch Key
Order As CK41U Price £29.99

User Touch Key
Order As CK42V Price £6.99

Touch Key Receptacle
Order As CK43W Price £9.99

Touch Key Receptacle/LED
Order As CK44X Price £9.99

+VCC
|
VvGC
Rezcepiacle/ = =
Inieator Touch Hybrid

RCP O Instant Arm
® Possive Arm

Cut B

Destect

Edge

Door
Solenoid
Monostable Relay

GND LRN i
I I
GND Learn
Enable Figure 6. Typical Door
Release System.
+VEC
:
A Side Entry vee

Receptacle Touch Hybrid =
Bulse Till
=y RS Out i~ Detect B cnoble
GMD LRN
Touch Key | |
Attoched te GND Learn
Operator Enable ;;lgf;g:r:p:tﬁh
Supervisory Alarm Unit.
+VCC Existing Alarm
| | : Systemn ‘Key
VCC O—— Switch
Recepiacle/ = 1
Indicatar Touch Hybrid
Low Current
RCP Out Reed Swiich
GND LRN
| | Figure 8. Ty
. Typical
GIND E"eu.r;" Scheme to replace
nable existing Alarm System
Key Switch or Key Pad.
+VCC
]
VCC
Touch Hybrid 1
~ y Pulse EPROM 1
I i Out Detsct Engble
Dash Mounted C.;f[;a LTN EI ES Full \Vefiicle
Raceptacie GND L=arn Trerformance
i Engble
Touch
:M]_y Multiplexer
+V|CC Gives Partial Vehicle
Performancs
vcC
Touch Hybrid 2
L{rce Outfr—r L EPROM 2
GND LAN !
Figure 9. Typical | T oR iq:ﬂml:?b.Liser
Father/Son engine GND Lsarn Relay
management Control Ercnle

with additional engine
immobilisation.
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The products reviewed
ere aro avallable from

MX-602 4-Channel
Mixer with FX

Order As BM98G

@068 e .GI@!&01‘?9506ﬂ@G@@9ﬂBE-ZJIDIE}GQQOGSQGBQQQQDD.

Reviewed by Martin Pipe Bsc amistc

In many instances - such as disc-jockeying and video soundtrack editing -
the ability to mix audio signals together is essential. This review focuses on
a comprebensive and value-for-money audio mixer; the MX-602, from Maplin.
We also tell you about the other equipment you need — and the
value-for-money DIY approaches you can take.
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The World of the DJ

Mixing dance records together is now an
accepted an form. Simultancously
combining three or more audio sources —
including samplers, turntables and CD
plavers — with accurately synchronised beat
and melody patterns is not uncommon,
and the best DJs frequently use their
extensive imaginations to give familiar
records a complerely different feel,
something known as remixing. Some of
the wp DJs move onto careers as record
producers, or form pop groups.

Mix DJs even have their own organisation
—the Disco Mix Club— which issues the
best recordings of its members, and
hosts an annual competition sponsored
by Technics. manufacturers of the
legendary SL1200 turntable, the
DJ's vinvl workhorse since the early "80s.
For a great introduction to mixing, check
out dance music station Kiss FM on 100MHz
(if you're near London), or tune into
the Radio One’s Essential Mix, which is
broadcast extremely early an a Sunday
morning. Essential Mixes have included
artists of the calibre of Underworld,
Narman Cook, Erick Morillo. The Future
Sound of London. LTT Bukem and Sasha.

1f you know the records such DJs play,
vou can often make out the techniques
they use to combine them, Mix DJing is,
as with learning to play a musical
instrument, one of those areas where
practice makes all the difference. It is,
however, an art available 1o anybody
with a basic sense of rhythm and melody.
If all vau want to do is o make sequenced
tapes for the car, pretend to be a radio
discjockey; set up 2 college radio studio or
mobile disco, there's no need 10 learn mix
Dling — unless you want 1o, All vou need to
do is to smrt one record as the other finishes,
possibly with a jingle or microphone-derved
announcement in between.

Although the equipment the professional
DJs use is expensive, vou ¢an guaranice
that thev started out with budger turntables
and mixers—particularly the high proporiion
who started in London pirate rudio stations
which weren’t going to risk the loss
(and eventual destruction) of expensive
Technics rumubles every time their
studios were raided by the authoriries!?

The loss of the DJ's records was, in itself
had enough.

We'll discuss the source equipment
in a minute. But let’s start with the
mixer, the device which is at the heart
of anv D's set-up. In the past, mixers
had 1o be built by those who used
them. It was then uncommon o
find units that provided all of the
features necded by mix DJs. Then came
inexpensive mixers like the legendary
Phonic MRTG0 which offered a decent
range of features and a good sound
qualite Thanks to the rise of DJ culture,
many mizers are now available. These
range from stripped-down models that
have wo turntable inputs only; o full-
blown units with in-built samplers,
graphic equalisers, echo chambers and
other gadgets. In the latese edition of its
carlogue, Maplin itselfl offers a range of
eight (count ‘em) mixers with DJ appeal.

and hence. the Channel 1 and 2 source

using a Minicon plug that unclips. Replacing
the fader only takes about a minute.

If the source level is unevenly balanced
(€-g., a badly recorded tape or jingle), you
can apply the left channel to one of the
Channel 3 left inputs, and the right channe!
to one of Channel 4's right inputs. The two
lidders can then be adjusted 1o martch the
level. If the cross-fader is switched to
operate across Channels 3 and 4, it can be
used as a balance control.

The headphones socket can be used
t0 monitor the final output, or any of
the four sources before they are faded in.
The lauer feature, known professionally
as pre-fude listen (PFL), allows DJs 1o cue
their records andior get them into
synchronism before they are brought
into the mix. Under each of the channel
level controls —and the master output
level slider — is a locking cue burton that

Maplin’s MX-602
A good general-purpose mixer from the
Maplin range is the mains-powered MX-602, !
which has been designed to mount into a :
consale with a pair of turnmbles (it is, i
however, a self-conained unit). All of the
inpuis needed by the aspiring DJ are present.
There dre two mono microphone inputs,
wo turntable inputs (RIAA-equalised; and
high-gain. for low-output nugnetic cartridges),
four line-level inputs (such as jingle machines
or CD players) and two outputs (one fived,
for tape decks, and one variable). A pair of
VU meters allow the programme level 1o be
monitored; and a sound effects generdtor
has also been incorporated. An earthing lug
has been provided for the turntables,

The MX602 can mix four different sources
simultaneously, each channel having its own
level slider control. Channels 1 and 2 can be
ﬁ:q from either :_l‘stcrco rntable, or a mono . adds the sofirce to the PEL bus for
microphone. Sw:[ch;es above the faders ¢ monitoring. The headphone level,
determine which of the sources are selected. ke the master output level, can be
Channels 3 and 4 can be fed from the four ¢ \aried via a slider control.
line level (e.g., (D, camcorder audio, tape)

! ! ) i Finally we have a sound effects generator.
sources, and again, switches are used o : Up to six different effects — snare, bomb,
select the desired source. :

! ) N ¢ video gun (whatever that is), laser, phone

Fhe advantage of this approach is that and UFO = can be added 1o the mix. The
vou don't have to worry about plugging and sounds are rather like those produced by
unplugging cables. Being forced to choose the novely units popular among drivers
berween turniable and mike isn’t much of a y

; ; : and CB enthusiasts a few years ago.
problem. Mix DJs don't tend to use mikes Speed and level can be adjusted, and it’s
while purtting together their epic productions,

possible 1o create new sounds by pressing
down one button while jabbing the others.
Overall, it’s a bit of a gimmick and most
DJs (even dub DJs, who often use sound
effects) will tire of them after about 10
minutes or so.

In all, then, the MX-502 is an casy o
use mixer that combines all of the inputs
that are likely to be needed by the beginner
DI. It offers a good sound quality, with
no noticeable noise or distoriion. The
controls are good in their action with
no crackling evident during the fade,

and the conurol panel is

switches will remain in their phono positions.
General mohile and radio DJs are more likely
to use CDs, and will either combine these
with vinyl records (notably old classic singles)
or other CDs. Hence, eithier (or both) of the
channels will be available for the microphone.

Another advaniage of the switchablesource
approach is of interest primarily to the mix DJ.
Switching from a live source o an unconnecied
pair of input sockets obviously results in
silence. Do this in time to the beat of one
of the other records plaving. and you
have an effect that's commoniy
referred 1o as “transformer
scrarching’. It was once popular
among hip-hop DJs and, subtly
used, can still sound good.

DIs will also appreciate
the cross-fader, which can
be used to control the
relative levels of two
sources and hence
fade one record into
another. The MX602's
cross-fader can be
switched 10 operate
berween Channels 1
and 3, or Channels 2
and 4. It's thus possible
to cross-iade between
turntables or line-level
sources. In normal DJ use, the
cross-fader is one of the most used controls
—and hence, will wear out before the others
(the fader controls are normally used to
maich the input levels of each channel to a
desired common point — recording levels of
CDs and recards
tend to vary, afier all).

The MX-602 cross-fader can be replaced.
A couple of screws will release the control.
which is connected to the rest of the mixer

well Iaid-our. The
MX:602 is also more than adequate
for the cameorder user who wants to add
commentary, music orsound effects to his
footage during the editing stage (one of
the line-level inputs is, funnily enough,
labelled ‘camcorder audio”).

Now we've discussed the mixer, let’s 1alk
about what vou can use with it. . . .
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Soundlab
Turntable

Order As BES7TM

Turntables

At the wp end of the market, things are
rather expensive. SL1200 turntables sell for
around £400 each, and the Stanion 300
cartridges favoured by DIs sell for around
£30. For those only familiar with CDs, it’s
worth saying what a caniridge actually is. It's
the device, sitting art the end of the rod-like
tonearm, that actually plays the record,
converting the wobble of the record's groove
(picked up by the stvlus) into electrical
signals that can be handled by the mixer.

Vinvl reconds are preferred by DJs. since
they can be manipulated far more easily,
leading 1o effects like cutting and seraching.
DJ rurnables must offer a vari-speed (pitch)
facility if beat-mixing (the most common
varint, in which the beats of two tracks are
synchronised for seumiless transition between
them) is 1o be achieved. The Technics was
the first tumtable 10 have a DJrendly slide
control for varving speed (over a decent
8% range). Needless to sav, speed drift
should be negligible —at least over the
course of six or seven minuics — the length
of the average dance record (turntables
often have in-built stroboscopes so that
speed drift can be monitored).

DJ wrntables must also have a high-torque
motor, o cope with the friction of a
record that is held stationary on a slip-mat
just before it is needed in the mix. If the
motor doesn’t have sufficient torque,
the speed of the record will be wrong
at the point where the record is released,
something that cin throw the mix out of
kilter. The speed of most turntable motors
is regulated by a servo, and in some cases,
vou would actually hear the servo hunting
over a fraction of a second while it finds
the right speed.

Although the SL1200 is a direct drive
deck. itis capable of supplyving decent levels
of rque and is aided by a reasonably
heavy platter for ataining angular
momentum. Star tume is daimed as
1 second ar<45rpny, and even less for
33rpm. Cheaper direct drive decks can't
provide this torque, and have lighter
(L.e. cheaper) platters. At the cheaper end
of the market, belt drive decks are the
preferred choice
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integrl to the casing: They offeredd varispead,
a decent die-cast platier with strobe, 4
removable headshell and a sound that
wasn't bad at all.

Even better news is that they seldom atiract
any interest at boot fairs because they do
look so old-fashioned (despite the fact that
the bener examples produce a far superior
sound to many of today's MIDI svstems)
and don’t have 4 CD plaver. At the end of
the boot fair, you could pick one up for
£5 (mry your local tip as well, by the way).
Buy two, remove the tweatables and build
them into home-made chipboard plinths.
AS00mA 12V DC power supply should be
sufficient to power the motors of both.
Nothing has o be wasted, though; the rest
of the music centre could Iye turned into 2
‘casseiver’ (close off the hole where the
turntable was, with wood. 1o provide a
platform for a CD plaver, which can
be fed 1o the unit's aux inpur). Motors
are about the only thing o go wrong.
and tend to bea standard manufaciurers’
replicement irem.

Another DJ-friendly deck. by the way,
is the simple Goldring GL75. A heavwy
synchronous-motor powered rélic from
the early 1970s, its saving grace is an
oversized platter that weighs several
kilograms, ironing out speed irregularities
and the effects of a slip mat. The Swiss-made
GL75 also has vari-speed - a lever varies
speed from under 16rpm 1o over 78mn.
Even now, it seems a truly incredible piece
of heavy engineering —which is more
than can be said for its tonearm., which
is useless for D] use. The arm can be
removed, and replaced with something
4 bir more substantial. GL75s
are still seen from time to fime at markets
and boot fairs, selling for low prices,
and were built into music centres by
manufacturers like Dynatron.

Obviously:
D nrntables must be
built to last (pariculardy for mobile use)

and have a solidly made wonearm with a
removable headshell (the mounting plie
upon which the cariridge sits) for speedy
interchangeability. Vibration insensitivity is
also a highlv important issue. Dance music
genres such as jungle place much emphusis
on bass, and feedback would result if the
turntable wusnt isolated in some way from
its environment. Such feedback is produced
by the speaker vibrations being transmitted
back into the system via the stylus. Not only
that. but an accdental rap to the chassis by
the D] would be picked up as a loud thump,
possibly blowing speakers in a sound system.
The Technics SL1200's isolation is achieved
admirably (but simply) via an aluminium
die-cast chassis and a heavy rubber base.

There are cheaper alternatives w the SL1200,
though, which are worth considering if vou
are starting out, or vou don't intend to get
into mix DJing. Maplin themselves sell a o
of vari-speed tumntables from Soundlab,
ranging from a good basic belt drive model
(£99.99. order as BESTM) o a Technics-siyle
quanzocked direa-doive npe (£209.99, BESOP),
Ariston’s Pro 1200, available from Richer
Sounds stores around the country, sells for
around £160 and is revered as a decent
budget mixing murnuble.

You don’t even have to spenad that much.
Belt-drive decks with varispesd — the cast-
offs from rack systems (together with millions  :
of perfectly-listenable vinyl records) when :
their owners decide to go CD —are seen at
boot fairs around the couniry: Team them
up with a slip-mat and a decent cartridge, and
you've got an ideal beginner’s turntable.

A Pioneer deck was recently picked up
for £2 — a pew belt, a change of cartridge,
a slip-mat, and it’s now ready for action.

If not, there’s an even cheaper alternative.
Before rack systems, came music centres —
ungainly objects that contained rurnible, :
cassctte deck, tuner and amplifier. Some of
the top-end music centres produced by
compunies like Hitachi and Panusonic
towards the end of the 1970s accommodated
decent belt-drive decks — which weren't

Slip-mats and Cartridges
Sliprmats are inexpensive but essential

D items. Maplin sells Sound-Lab anti=smtic
slip-mats for £4.99 (order as DW34M\,

A cheaper alternative is 1o make vour own
from thin felt matenial, obmined from a
clothing fabric store or similar supplier.
[find it helpful o add a snul b that

can be gripped by the fingers (use seversl
layers of Sellotape or similar materin).

A robust cartridge is also impormne.
Magnetic cuTridges are the best choice.
since they offer the best compromise
between sound quality (cermmic cartridges —
found on cheaper-disco units — sound
awful. while audiophiletype moving
coil cartridges are o flimsy and expensive
for disco use). The American Stanton
SUDAL, purpose-designed for disco use
and available from disco remiless, is
perhaps the best choice. Any good
cariridge with a robust shank (the thin
aluminium rod with the stylus acits end)
and a spherical stylus tip can, however,
be used. In disco use, the wracking weight
is often set high (2 10 3 grams) 10 keep
the stylus in the groove duting record
manipulation. Two cartricdges in the
Maplin range worth considering include
the Sonotone VIO (£13.99, HRI7T)
and the Shure MET0B (£19.99, FVI6S).
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CD Players

Much to the disgust of the mix D], new-
release vinvl records are becoming harder to
ohiain, and when they are available, they tend
10 be expensive or issued as free promos to
a restricted few (most DJs would appreciate
the inexpensive record-cutting services of
the 1960s and 1970s). For the non-mix D],
though, CDs have many advantages. They
are smaller, lighter and several orders of
magnitude more robust than vinyl reconds.
Whart's more. they siart instunmaneously (no
waiting for the plarter to build up speed).
Some DJs use domestic CD players. but
these are simply not designed for the
rigours of (semi) professional use and
mechanisms (notably the loading tray)
frequently give up the ghost all o soon.
Thankfully, D] CD players are becoming
available. Such units provide fearures like
rock-steady pirch control and the accurate
derermination of cue points. D] CD players
also provide other features that you cant
get with turntables, such as looping — the
coniinuous repeating of an accurately
determined! phrase (4 sor of limited sampling).
The first D] CD pilaver. the Pioneer CDJ-500,
was liunched over two years ago o an
initially suspicious, but gradually impressed,
D] fraternity. CDs are now becoming more
mainsiream. Maplin recently introduced a
double CD ransport designed specifically for
D] use. The Soundlab CDJ2600 (order as 51252,
£499.99) is a professional unit thar offers all
of the features needed by DJs, including
accunite CD manipulation and 8% pitch control.

Headphones and
Microphones

Since you mayv he wearing them for hours at
a time, the headphones that vou use to cue
up records and monitor the final outpur
level must be comformble to wear and listen
to. Ones that enclose the ear are preferred.
since you are nat distracted by external noises.
This is particularly true if you're Djing at a
party, and the output from the mixer is being
fed 1o a powerful amplifier and speakers.
Maplin's robust BZ58N (£6.99) are a good
cheap choice, while the dearer BZ25C (£16.99)
is capable of beiter sound quality.

For making announcements (and for
ceriain tvpes of music, like hip-hop and
jungle, rpping), a microphone is essential.
Rugged build quality is important, asis a
unidirection:l response —you don't want to
pick up extrancous noise. Manufacturers like
Shure are renowned for high quality mikes,
aryd the company’s rugged 3155D (around £30)
is popular for disco use. Maplin's BDI8G
(£47.99) can also be operated in an unbalanced
mode, which mukes it ideal for partnering
with disco mixers that don’t tend 1o indude
professional-type balanced inputs.

Jingle Machines

If vou would like 1o add jingles - short stabs
of music, ofien-repeated announcements or
jokes, these could be provided by a cassene
deck. I have found the old-fashioned top-
loading decks (available for next 1o nothing
at boot fairs) with mechanical pause burton
ideal for this task: It is advisable o add. with
a microphone, a countdown to thejingle,
aid cueing. A PC with soundcard could be

‘butcher an old

used 1o source jingles thiat vou have
previously caprured 1o hard disk — however,
taking a computer around with you is hardly
practical for mobile DJs (unless the machine
is also used for MIDI music, impressive
lightshow control or, in the case of the
Turtle Beach Tahiti sound card. sampling).

In the old days. disco equipment suppliers
would sell fingle machines that were modified  :
stereo 8 track cartridge plavers (usually the  ©
compaci BSR models). 8-track was an i
endless-loop @ape carridge system, originally
developed for in-flight stereo music playback
by the Lear Jet Corporation, and which,
during the 1970s, was popular with Ford
Cortina-owning sales executives around the
country, The 8-rack name derived from the
way in which the tpe was recorded; there
were four stereo channels arranged as
staggered track pairs, and a piece of metal
fail wits used o change tracks (the position
of the head) after one complete circulation
of the mpe loop. §-tmack has, of course, :
since been eclipsed by the cassette (and :
latterly; the CD) for general domestic use.

In the jingle machine variant, one stereo
channel was used for the mono jingle, while
the other was used for a cue tone. When :
the playback buron on the machine was i
pressed. the jingle would play. The wape
wotild continue running after the jingle had

adjustments to the bias current would be
required. however, and possible corrections
for differing head impedances).

i Since there is no erase head in the
plavback-only machines, vou would have o
bulk-erase the uipe before you could (rejuse
it. If vou take this approach. our advice is 10
record the jingles and cue tones onto a
cassette first, and then dub them across 1o
the cartridge. Remember that if vou make a
mistake, you'll have 1o bulk-erase the ape
and start again. We recommend that you
shorten the length of the cartridge to
remove tape, or record the same barch of
jingles again and again (this is preferable,
since tape wear will be less).

Conclusion

With a bit of ingenuity and echnical know-how,
it’s possible to build up a studio for very little
outlay: Student and spedal-event radio smtions,
with hand-pressed funds, know how imporant
this is. The same is true of the aspiring DJ who
wants 1o try mixing records without enduring
the cost of professionallevel equipment. It's
¢ worth remémbering, though. that the mixer
¢ is at the heart of any such svstem.

MX-602 SPECIFICATION

finished, until the cue tone —arranged at the Input Sensitivity/lmpedance:
start of the next jingle —old the machine w0 Mic 1,2 AmV/1kQ
stop running (4 light would tell the DJ that Mag. Phono: 3mV/50kE
the next jingle was cued up). Only one of : | Line inputs: 150mV/100K0
the four track pairs were used in most of i | output:
these jingle machines, which is probably juse ¢ | Master (Nomal): 1 5V (0dB)
as well, because Stmck nearly always suffered © | Master (Max.): 8v
from cross-malk berween the track pairs. i | Record (Normal): 0775V

Verv short cartridges were used (2 minutes, Record (Max.): 5V

> - Headphones: 150mV/8Q

rather than 20 minutes, per track — enough
for four or so jingles, with spacing). The jingles

¢ | Frequency Response:
recorded on the loop of tape are plived in 5

Line-Level/Mic: 20Hz to 20kHz- 0-5dB

rotation — if you want the jingle that has just M-ag. Fhono: RIAA (2dB)
been plaved, vou have 1o work your way Signal-to-Noise Ratio:
through the rest of them — hence the Tow ﬁ""’ 1L(é2\ : _?ggg
number of jingles per cartridge. The system Ne-LEEL
o REE W i i | Mag. Phono: 75dB
was simple but effective. and norunlike the  :
Effects:

way in which radio stations used to insert
jingles and advers into their programmes
(these days, it’s all done with computers
and direct-to-disk recording).

S-track cartridge players (especially the
in-car tvpes) and wapes can be found second-
hand dirt-cheap (I've also seen the jingle
machine variants up for grabs). Modifying
the players into cartridge plavers would be
relatively straightforward — the ourput from
ane of the preamplifiers would be rectified,
and fed into a transistor switch that
activares the stop solenoid or
controls the motor supplv.

Recording the jingles is more
of a problem — 8-rack carridges
were intended to be
a playback medium,
and the recorders that
became available
never sold in
huge numbers.
You could

Snare; bomb, video gun, laser, phone,

UFOD (with speed and leve! control).

343 x 71 x 270mm
2-Tkg

: | Dimensions (WHD):
Weight:

Soundlab
CDJ2600

Order As FUS6ET

£499.99

casseite deck
and use its
electronics o feed
the S-track’s recond
playback head -
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Diary Dates

Every possible effort has bean made

o ensure tha! information presanted
heteis correct prior to publicstion,

To avoid disappointment due to late
changes or amandments, please contact
Event orEanisations to confirm datails.

October 1996

1 October. Discussion Mesting on
Comorate Culture, Savoy Place, London.
Tel: (0171) 344 5427

4 to 6 October. ASG3 Intemational HE
Comention, Windsor T2 (01707) 659015,

5 to 6 October. Modsi Raiway Sdibition,
NEC, Birmingham. Tel: (0121) 558 8851

7 October to 16 December, Science
Museum Superiiighway UK Tour,
Kehingrove Mussum, Glasgow.

Tel (0171} 938 8192,

8 to 10 October. Voo Euroge, Otympia,
Londan. Tel: (01244) 378888,

8 to 10 October. Euro-EMC, Sandown
Exhibition Centre, Esher, Surray,
Tel: (0181} 810 7983.

18 to 19 October. Leicsstier Amateur Ragio
Shiow, Leicester, Tel: (D1707) 659015,

18 ta 27 October. The Home BC Show,
Autumn Ideal Home Show, Intematicnal
Mator Show and Cannect 98,

Birmingham NEC. Tel: 0121 767 4114,

20 October. Memorsbiia '95.
Europes fargest collectors for pop, film,
SF culture, TV and comic collectables,
Tel: (01462) 683965.

26 October. Computer Show. Corcentrating
on the 2X Spectrum and SAM Coups.
Quedzsby Villags Hall, {outskirts of
Gloucestzr on the BA0OOR Bristal Road,
Just off Junction 12 on the M5, Doors
open to the public at 10.30am and
close at- 4.30pm. Tek: (01452) 13572,

2B October. Latest iits and
Demonsirations, Stratford-upon-Avon

& District Radio Society, Tiddinston,
Stratford-upon-Anon. Tol: (01788) 7732856,

28 to 30 October. Intemsational
Conference on Szewell B - The First Cycie,
IEE, London, Tel: (0171) 344 B432,

29 to 31 October. E=<tronics Commana,
Bartican Exhibition Centrs, London.
Tel: (0181) 3320044,

30 Octaber. Netwedid Interopt —
Computer Nehworking & Interopemability,
Earts Coun, London. Tet: (0181) B40 8900,

November 1996

1to 3 November. Acarn Warid
Computer Show, Olympia, London,
Tel; (01225) TBB3HA.

6 to 9 November. Anpis Expo, Olymipia,
London, Tel: (0171) 388 2430,

9 to 10 November. R=co Ry, Lianiudno,
North Wales. Tel: (01707) 852015,

11 November. System Approach to
Manuacturing, IEE, Savoy Piace,
London, Tek: (0171) 344 5427,

11 November. Sounds of Yesteryear,
Stratiord-upon-Avon & District Radio
Scciety, Tridington, Stratford-upon-Aven.
Tek: (01783) 773286

18 to 27 November, PC Home Show, NEC,
Birmingham, Tei: (0181) 849 6200.

25 November. Night on AL Stratford-
upof-Avon & District Radio Society,
Tiddington, Stratford-upon-Avon,

Tel: (01789) 773286,

26 November. Manufaciure —
Save Time, Save N . JEE, Smoy
Pizce, Landon. Tel: (0i71) 244 5427,

December 1996

3 to 4 December, DSP UK - Digtal
Signal Processing Exhibition, Ramada
Hotel, London. Tel: (0181) 547 3947,

7 December. RSG8 Annual Mesting,
London. Tel: (0X707) 6598015,
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Please send details of events for
inclusion in *Diary Dates’ to: News Editor,
Electronics and Beyond, P.O. Box 777,
Rayleigh, Essex S56 8LU ar e-mail to
swaddington@cix.compulink.co.uk.
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Tony Stoller Speaks to :
the Radio Festival

The Radio Festival took place in Birmingham
on 16th Julyv: Tony Stoller, Chief Executive of the
Radio Authority; used his key nore speech to
address the issues of Digital Audio Broadeast
(DAB), and the merger of broadcast mediums.

In @ speech entitled ‘Brave New World',

Tony Swoller said, “The millennium has come early
for radio. We stand. a1 the moment, precisely i
balanced on the fulerum of dhiange. The Broadcasiing  :
Bill will produce not only new patterns of ow nership
in commercial radio, but has fet slip the dogs of

DAB into an increasingly digital world. The BBC

has joined the fashion for convergence by bringing
together nudio and television in a way which is
bound to change the senior medium profoundly™.  :

The new Broadeasting Act will liberalise the :
ownership rules for mdio. However, recognising
the impormance of promises of performance, :
Government has introduced safeguards o :
protect the nature of radio services which are
the subject of take-overs by allowing the
Authorty 1o tighten up promises of perfformance.

The Authoriny's Chief Exccutive continued, :
“1 can certainly say that we regard the ‘promises
of performance’ as a kev lever in aarryving through
our responsibilities under the 1990 Act. The
Authority’s programming staff will continue o
welcome informal contacts and discussions with
programmers about how thev can mveet what we
recognise are the changing needs of audiences
without breaching statutory rules. Neversheless,
the Authority will regard the “promise of
performance’ as the key document and will
CXPECT it 10 be treated as such by our licensees™, |

“With this in mind. we have alreadv taken Steps
Lo give more public access o these documents. :
They are, afier all, a summary of the successiul
applications which have already been made
available for public view™.

“I should add that the Authoritv is clear thar
except in the drcumstinces provided for in
Section 106 of the 1990 Act, we are not
empowered 10 agree to fundamental changes
in “promises of performance’. Should a formar
prove so unsuccessiul that it cannot be sustained
through the licence period, the Authorty would
normally expect the licence to be returned to us
for re-advertisement rather than to agree 1o any
fundamenial change which would get away from
the original spirir of the application on which
the licence was granted”, concluded Stoller.

Conmact: Radio Authoriry; Tel: (0171) 430 2724
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Apple Expo ’'96

The Electronic Imaging Centre. a showcase for
the latest developments in elecironic imaging, is
a first for Apple Expo. The inclusion of this area
demonstaies the growing importance for electronic
imaging and the interest it continu wsly genenites.

The Electronic Imaging Centre will be one of
the high lights of Apple Expo '96, Eur Pe's
leading independent Mac Inclusiry exhibition.

amongst other eshibitors lunching products,
Polaroid will unveil their Sprintscan 35 Plus :t the
show: This is their ligh-end product in the Sprimtscan
35 Plus range, and is capable of delivering
deriled images from positive or negative films

Hitxchi will be demonstrating their range of imaging
applications wgether with their range of colour
and monochrome network luser priniers fedruring
muagicolor CX 100 dpi colour bser aind the QMS 2435,

Another leader in this field is Linowpe-Hell who
will be exhibiting two of its industr=accinmed deskie P
flatbed CCD scanners, Saphir (A4) and Opal (A3).

Other show highlights include the Inrevis 1 Arerz,
will offer the choice of two hands-on senunrs,
and The Multmedia Arena which will provide an
insight into how your business can benefit from
the latest developments'in multimedia rechnok o

The Free Conference and Seminar programme,
sponsored by MacWorld magazine for the first
rime; in association with Apple Computer (UK
Lud.. proves highly successful every vear.

This vear the Newton Businéss Solutions
Village showcases the innovative range of PDAs
developed by Apple and demonstrates their wide
ringe of practical applications.

Apple Expo 96 runs from 6 to 9 November
at the Grand Hall, Olympia London Contact:
el (0171) 388 2430 or Fax: (DI71) 388 2620,

III...ll..lll.ll...l...ll‘.....'

Corporate Culture
- Panacea or

An [EE meeting on 1st October
will discuss the issue of
cearponate culture. The debae —
will explore both the benefits |
and the inevitable downside of
the implementations plagued
by a history of industrial uprest and active
aon-participation of the workforce.

On the other hand, complaints o the industrial
tribunals have increased drmatically in the last ten
vears. and many people are citing heavy-handed
mangement as a reason for leaving employment,

Whilst many benefit from the environment and
structure of a strong culture, others find themselves
constained and productivity reduced. And is it
not these internal entrepreneurs that will be
needed most in the agile manufacturing arena
and the next generation of manulu turing?

S0, does the implementation of corporate
culture lead to increased profitability and
coliesion? Or does it contribute 1o the alienation
of skilled staff and massive waste of precious
resources? This discussion meeting will atiemprt
10 answer these questions and many more.

Forfurther details, check: http://wa. iee.org.uk

Contact: IEE, Tel: (0171) 344 5427
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Design by Paul Stenning
Text by Paul Stenning

Many bousehold items are now supplied with remote control handsets -
all designed to encourage laziness! However, to adjust the room lighting, it is
usually still necessary to get up and do it manually. This is probably because

the lighting was specified by the bouse builder, and most housebolders are
understandably reluctant to alter it. Some single-channel remote control
dimmers are becoming available, but they are still rather expensive.
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he system described here
Ta[!nws up to four channels

of lighting to be remotely
controlled. It has been designed
0 be relativelvy inexpensive,
without compromising safety
and reliability.

Such a system could be helpful
for persons who cannot move
as easily as they would like,
such as the elderdy or disabled.
If necessary in individual cases,
the remorte handser may be
housed in a larger box with
suitable push buttons.

The prototvpe was used as a
stand-alone system, connected
to table lamps and a desk fan.
Ambitious constructors could |
consider incorporating the
unit into the household wiring,
if they are satisfied that the
installaton will comply with
the relevant wiring regulations.

System Overview
The receiver consists of a
motherbaard, onto which are
mounted separate control
modules for each channel.
Two different types of conirol
module are available, The first,
and probably more popular
type, is the dimmer module.

This allows up o 400W of
lighting 10 be switched or
dimmed from a single button
on the remote handset. This
module can only be used with
resistive loads such as normal
incandescent light bulbs. I
cannot be used with inductive
Ioads such as fluorescent lights,
low voliage ransformer
powered lighting, etc.

For inductive loads the switch
module may be used. This
allows switching only, and can
be used with any type of load
up to 600W, As well as lighting
(including fluorescent and
transformer powered), it could
also be used to control other
loads such as fans, low power
hearers and video game consoles.

This module can be
configured 1o either of two
modes of operation by means
of a single link. Probably the
most useful is Togele, wherchy
the load is switched alternutely
on and off each time the
remote button is operated.

In Momentary mode, the load

is only driven while the button
is pressed. This may be useful
for operating outdoor security
lights. or for activating a bell or
sounder to call for assistance.

Transmitter

Supply voltage:
Standby current:
Operating current:
Battery type:
Operating range:
Number of channels:
PCB size: i
Overall size:

Weight:

Motherboard

Supply voltage:

Supply current (all channels off):
Maximum total lamp power:
Number of control modules:
Type of control modules:

PCB size:

Dimmer Module
Maximum lamp power:
Type of load:

Control operations:

Operating methods:
Link selectable options:
PCB size:

Switch Module
Maximum load power:
Type of load:

Control operations:

Operating methods:

Link selectable options:
PCB size:

SPECIFICATION

Number of remote channels used:

Number of remote channels used:

Qv

<2uA

50mA typical
Alkaline PP3
5m typical

4

66 x 53mm
108 x 59 x 24mm
100g including battery

230V AC, 50Hz

35mA typical

1,500W

uptio 4

Any mix of Dimmer and
Switch modules

135 x 100mm

400W

resistive only

switching and dimming

1

remaote control and

touch sensor

3 operation modses (see text)
100 x 25mm

600w

any

switching

1

remote control and

touch sensor

Toggle or Momentary mode
100 x 33mm

Photo 1. Inside the remote control transmitter handset.

Each of the four channels
may also be operated by wouch
sensors on the receiver box —
very useful if the handset gets
lost or the battery is flat! The -
remote control handset is built
INtoO & proprietany case with built-in
buttons and battery compartment.

The author does not have the
facilities o carry out official EMI
emission and susceptibility tesis
to comply with the relevant
EEC directive for CE marking.
However, the unit has been
designed with adequate
suppression and screening to
minimise these problems. The
prototype has been tested in
close proximity o various pieces
of sensitive and electrically noisy
equipment. and no problems
have been experienced.

Note that the PCB layouts
have been modified slightly since
the prototvpe was constructed.
For this reason, the layouts may
look slightly different 1o the
unit in the photographs.

Infrared

c - I- I - l
If 1 was designing this system
two or three vears ago, [ would
have specified the MV300,
MV601, SI486 and SL490 ICs
for the remore control system.
However, GEC-Plessey have now
classified these useful devices as
obsolete which means thart,
although supplics may still

be available. they are not
recommended for use in

new designs.

To further complicate the
situation, there appears w be
Ao other devices available to
carry out similar functions,
This is prohably because most
equipment manufacrurers
use their own custom remote
control ICs 1o ensure that their
coding is different from every
other manufacturer. Thus, the
demand for standard remoie
control ICs has declined.

In this design, Lam using the
HTI2E and HT12D devices from
Holtek. These result in a desien
that is more complicated and
gives slightly reduced range
compared o that obtained
with the GEC-Plessev devices.
However, Thave very little
choice = the Holtek devices
are about the best of a fairly
poor range of availablk: 1Cs

This should not be tken
as a criticism of the devices
themselves, since they are
intended for security coding
systemis (such as car alarms and
cordless telephones) rather
than infra-red remote controls.

Holtek HT12E
and HT12D

The HTI2E encodes the 12-bit
data on its 12 data inpur lines
(AU o All), and then serially
transmits it when the transmit
enable pin is taken low. The
data output appears on the
D-OUT pin. The dam is tmnsmited
four times in succession. The
data consists of differing length
positive going pulses for 1 and
0, the pulse for 0 being twice
the width of the pulse for L.
The HTIZD receives the data
from the HT12E on its D-IN pin.
If the data received maiches the
levels on the A0 1o A7 pins four
fimes in succession, the valid
transmission (VT) pin is maken
high. The data on pins AS to Al
of the HT12E appears on pins DD
to D3 of the HT12D. Thus, the
device acts a receiver of 4-bit data
(16 possible codes) with §-bit _
addressing (256 possible channels).
The third device in this family
(not used in this design) is the
HT12F This is similar to the
HTI2D, except that the levels
on all 12 data pins must match
those on the HT12E for the
VT line to be taken high. This
device acts as a single channel
receiver with a 12-bit address
(4096 possible channels).
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Figure 1. Circuit diagram of remote handset.

The devices contain an
internal clock, the frequency
ofwhich is set by a single
external resistor connecied
between the OSCI and
0SC2 pins. The frequency
of the receiver (HT12D,
HT12F) clock should be
approximately 50 times the
transmitter (HT12E) clock.
The relationship of frequency
to resistance is not linear,
and also depends upon
the supply voltage. The
clock resistor values used
in this design were
obuiined with reference
to the graphs in the device
claa sheets.

The devices operate
over a supply voltage range
of 2.4V 1o 12V, with a typical
standbyv current of 0-TuA
at 3V and 1pA au 10V
The opecuing current
is under ImA.

- Transmission

- Problems

The Infra-red rransmission
meddium works best with very
: short pulses. and is ideally
suited 1o coding systems that
rely on the presence or relative
timing of pulses. This is the
ovpe of coding used in most
commercial pieces of
equipment, as well as by the
obsolete GEC-Plessey devices
mentioned earlier.

Infra-red does not lend itself
sowell to pulse width based
systems such as the Holiek
¢ devices used in this design.

i This is partly because the

: pansmiting LEDs must be
operated at currents of around
1-3A to give a reasonable mnge,
and this sart of current can
only be sustained for very brief
periods o avoid damaging the
LEDs and to keep the average

Current consumpton to a
reasonable figure. Also, the
receiving photodiode and
amplifier IC are designed for
verv short pulses. 10 prevent
interference from lower frequency
light variagons such as mains
Auorescent lighting at 50Hz.

In this design, the variable
width pulses from the HT12E
are used o control a higher
frequency pulsing circuit
which in turn drives the LEDs.
At the receiving end, the groups
of pulses are recombined o
give: the variable width pulses
required by the HT12D.

This system works firly well
in practice afthough, as mentionsd
earlier, the range may not be as
great as some commescially
made remote cantrol systems.
The prototype operates reliably
at distances of up 1o about Sm
(16ft.), which should be ample
for an average sized room.

To—

Photo 2. Inside the recaiver unit.

Remote Control
Handset Circuit
Operation
The handset circuit diagram is
shown in Figure 1. The HT12E
dara lines A0 o A7 are taken high.
This is because the IC outputs
shorter pulses fora logic 1
than for a logic 0. Thus, the
output LEDs are lit for less time,
giving a reduction in current
consumption from the battery.
If this coding causes problems
with other picces of equipment,
some of the fines may be mken
Iow by cutting the appropriate
PCB track and linking pins
8 and ¢ of the 1IC. Obviously,
the tracking on the motherboard
must be modified in a similar
manner. The PCB macking of
both boards have been designed
1o make this modification easy.
The remaining four data lines
are connected 10 the fourchannel
push butions, so that one line
goes low when the appropriate
bution is pressed. The four push
buttons are also gated 10 the
active low tmnsmit enable (TE)
line via diodes D1 1o D4and R6.
1C2a (4093), and surrounding
components form an oscillsor
running at about 30kHz. This
oscillator oaly operates while
one of the push bunons is held,
due 10 IC2b. D5 and R7 modifv
the mark-space mtio such that
the output on pin 3 is low for
about 20% of the time. This is
inverted by IC2d and then gated
with the data outpue (D-OUT)
from IC1 by ICZ¢. ' :
The output LEDs (D6, D7 and
DS8) are driven by TRZ, which is
in turn driven by TR1. R13 limits
the LED current w about 1-54,
although the value could be
reduced at the expense of batzery
life if extra range is needed.
C2 provides the power for these
brief high current pulses, while
D9 protects the dreuit if the
battery is connected incorrectly.
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Figure 2a. Circuit diagram of the infra-red receiver.
Motherboard C103 and C104 are the
IC103c P = = coupling components between
a 4001 o4 - Circuit Desmptlﬂﬂ the amplifving stages. The values
10 Vi The motherboard congains of these have been chosen 10
D1 B CONTROL D : the IR receiver and decoder, give good coupling at the IR
b b ¢ twgether with the power transmission frequency, while
[C;U%?;d ¢ supply: The circuit is shown rejecting lower frequency noise
L) J103 in Figures 2a 1o 2c. and interference. CI102 is the
5 UL D101 is the IR photo-diode filter component for the auomatic
D2 CGNTROL © and IC101 (TBA2800) is the gain control of the first amplifier
IC103a infra-red amplifier. This IC in ICI01. The power supply to
5 4001 - contains three stages of IC101 is decoupled by R101,
- 5 IR amplification, the first of which C101 and C105.
- © has an automatic gain adjustment The output of IC101 will be
' CONTROL B system o cope with varyi C f pulses, simil:
v pe with varying groups of pulses, similar o
BE107 signal and ambient light levels. those transmitted by the
ov The second amplifying stage handser. D104, C106 and R102
= simply provides further recombine these, but the rising
'%}j%gb amplification, and the third and falling edges of the resulting
separates the wanted signal waveform are rather imprecise.
from the general background : IC104 s configured as a comparator
CONTROL A noise: An inverting stage is also with hysteresis to produce a
- provided to give both positive tidy waveform for IG102,
S N i 33 a i
OUTPUT DECODING and negative ouiputs. - IC102 is the HT]"D remore
The overall gain of the 1C is control decoder, which was
Figure 2b. Circuit diagram of the receiver output decoding logic. quoted as 70dB, and the typical discussed eardier. The valid
current consumption is ImA at 5V transmission (VT) output is
| RRcSaiy |
1 2
. TP10147 A TP102 By
(‘L) g) TEST LINK i\
F101[]] SUP101 D102 =c1io ®cios
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Figure 2c. Circuit diagram of the receiver power supply and distribution stage.
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Figure 3. Circuit diagram LK203—1K202 = FULL BRIGHTNESS MAINS N
of the dimmer module. AND SAME DIRECTION

inverted by TR101, and gated
with the data outputs (D0 10 D3)
by IC103. This gating is necessary
because the data outputs of IC102
remain when the transmission
finishes. The appropriate outpue
of IC103 goes high when a button
is pressed on the remote
control handser, and the

signal passes to the approprize
lamp control module.

As the total power consumption
of the control circuitry including
four modules is only about 10mA
at 5V, a basic mains-derived
power supply armangement is
adequare. The control circuits
arc connected directly to mains
live on the lamp control
modules in any event, so there
would be no advantage in using
an isolated supply from a mains
transformer. The mains input
is connected o TB101.

In circuits such as this, a
capacitor (C109) is used 1o
drop the excess voltage as,
unlike a resistor, it does not
dissipate any power due to the
90° phase shift. R103 limits the
surge current at switch-on, and
R104 discharges C109 when the
unit is disconnected from the
mains. The +0-6V/~5:6V pulses
on D102 are rectified by D103
and smoothed by C110 to give
astable 5V supply; at up o
about 15mA. SUP101 is a surge
suppressing component.

The test link allows the
power supply to be tested
(before the control modules are
fitted) without being connected
t0 the remaining circuitry. J101
10 J120 are the connections to
the control module boards,
and TB102 o TB105 are the
connection points for the
lamps being controlled.

Dimmer Module
Circuit Description

The circuit, shown in Figure 3,
is based around the Siemens
SLB0O586A touch dimmer IC.
This IC permits the design of
fullv ¢lectronic dimmers for
resistive load incandescent
lamps. operated by a single
touch sensor or remote control
channel. The lamp brighiness
is set by phase control. The

IC contains a phase-locked
loop which is synchronised

to the mains frequency.

A digitally determined period
of approximately S0ms ensures
4 high degree of immunity 0
interference in the control
inputs, while allowing almost
INsStanianeous operaton.

The device can distinguish
berween trning on/eff and
dimming by the duration of
the control input signal period.

A brief pulse (50 1o -400ms)

will switch the light on or off.

If the input is operated for
a longer period, the lamp
brightness will be varied up
and down for as long as the
input is operated. The
complete cvcle takes 76
seconds (e.g bright-dim-bright)
and stops at the chosen
brightness when the input
is removed. The lamp
brightness is varied in
a physiological-linear
manner to enable
easier setting at lower
brightness levels.

There are three modes of
operation, which are link
selectable. In modes Aand C,
the lamp always comes on at
full brightness, over a4 380ms
soft-start period. In mode B,

the lamp comes on at the
same brightness as when
it was turned off. In mode A,
a dimming operation will
start in the same direction
as the previous dimming
operation, while in modes B :
and C, the dimming will
start in the opposite direction.
For made A, join LK2(3
1o LK202 on the PCB. :
: For mode C, join LK203 to
¢ 1K201, and for mode B, i
¢ leave LK203 unconnected.
i The SLBOS86A IC was :
i discussed in greater dewil in
the Pattress Mounting Dimmer
Switch project, in issue 103
of Electronics.
: The supply to 1C201 is
¢ decoupled by B208 and C204,
R201 and C201 are the
integration components for
the internal phase locked
loop. 1201 and C203 are EMI
suppression components. J206
is the signal from the remote
control decoder circuit on the
motherboard and ]203 is the
connection point for an
oprional local wouch sensor:
R20: and R205 limit the touch
sensor current 1o about 234,
which is so low that it cannot
be felt. For safety, the two
separale resistors must not
be replaced by a single
component. Mains Neutral is
not required by this module,
but the terminal (J205) is
provided for compatibility
with the Switch module.

The recommended iacisa
BT137-600 or a T210-600. The
author does not recommend
the use of the €206, C216 or
(226 range of devices as he has
found rthese 1o be unreliable in
severul different applications.

Switch Module
Circuit Description

¢ With the dimmer module

describedd previously, the triac

is rriggered just once in each
half cycle of the mains. Although
the migger current is about 20mA
it only occurs for a brief period
s0 the average current consumption
of the circuit remains low.

The Swirch Module, the
circuit diagram of which is
shown in Figures 4a and 4b, is
designed to drive inductive and
capacitive loads, as well as
resistive. Therefore, the triac
ideally needs to be driven
continuously for the complete
mains cyele. The current
required for this would be
20mA per module, giving a ol
of 80mA if four switch modules
were fitted. This sort of current
cannot be obtained from the
basic mains derived power
supply armngement used, soa
method of reducing the average
current consumption is needed.

The solution is very similar o
that emploved in the remote
control handset. A fast chain of
brief pulses are used o drive the
triac, such that when the riac
switches off (due to the load
current passing through zero),
it is almost immediately reriggered.

Referring to the circuit
diagram in Figure 4b, IC301a is
configured as a free running
oscillator ar a frequency of
abour 4kHz. R302 and D301 set
the mark-space ratio so that the
output is high for 20us and low
for 230us. When pin 6 of IC301b
(ON) is high, the pulsed signal
is passed to the triac via TR302
and TR301. The triac therefore
receives 20mA trigoer pulses
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Figures 4a and 4h. Circuit diagrams of the switching module.
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while the average current
consumption is under ImA.
C303 decouples the supply and
supplies the brief current
pulses, while C302 and 1301 are
EMI suppression components.
IC301d and iC302b form the
zero-crossing derector. The
mains is squared by 1C301d, the
output of which is a 50Hz
square wave. R306 and C304
filter out any high frequency
noise on the mains that might
utherwise cause erratic
triggering. 1C302b is a D-type
flip-fiop, the Q output of which
latches o the logic starte on the
D input when the CLK input
receives a rising edge. Thus,
when the D input changes
stare, the change is mansferred
to the Q ourput on the next
falling zero-crossing point. The
circuit ensures that the load is
only switched at the zero-
CTOSSING point (o minimise
imerference, and that the load
always receives an equal
number of positive and negative
half cycles 1o avoid magnetsing

two circuit. Thus, the output
(Q) changes state each tme the
CLK input receives a rising
ege. The result is that the load
is switched on by the first button
press, off by the second, eic.
C305, R305 and D305 ensure
that both halves of 1C302a are
reset when the power is switched
on, so the dreuit always starts
with the load rurned off.

The circuit around IC301c is
the touch sensor input. The
high impedance S0Hz signal
caused by grounding J306 via
the human body: is rectified by
D310 and smoothed by C306.
This signal is sufficient 1o drive
the high impedance input of
IC301c. The output of this
circuit is combined with the
remote control input (J305) by
the diode OR gate (D306, D307
and R307). R310 and R311 limit
the touch sensor current to about
25pA . which is so low that it
cannot be felt. Forsafety: the
WO separile resistors must not
b replaced by a single component.

The PCB construction is
generally strightforward, but
the faliowing points should he
noted. C1 and C2 must be laid
flat against the PCB as shown.
and may be held in place with a
small amount of suitable glue
(e.g. Evostick) 1o stop them
tattling. The 1Cs may be fitwed in
sockets if desired, although
these were not used on the
prototype: The links should be
made with 24swg tinned copper
wire or component lead offcuts.

The four switches must be
fited on the solder side of the
PCB. Depending on the wype of

switches used, it may be
necessany to raise the edees of
the switches closest to the LEDs
slightly away from the PCB w
ensure they are operated
positively by the buntons fitted
into the case. The three LEDs
protrude through holes in the
case, so it may be easier 1o fit
them after the case has been
drilled. One hole should be
central. and the others 10mm
either side. The hole diameter
is Smm. The LED cathode is
normally indicated by a flat on
the side of the bady and/or a
shorter lead.

Photo 3. Completed
transmitter handset.

the core of inductive loads. Ha“dset
If LK301 is connected to c = -
K302, the circuit is in °n5tmctlon

momentary mode. The control
mnput is then passed directly 1o
IC3012h, so that the load is only
powered when the remote
control button is pressed.
When LK303 is connected 1o
LK302, 1C302a is bought imo
the circuit. By connecing the
NOT-QQ output to the D input,
the device acts as a divide-by-

The circuit is constructed on g
single-sided PCB (see Figures 3a
& shy, which is designed to fit
into the recommended case.
The four comer holes may
need o be enlarged w
accommuodate the fixing screws,
and the two corners closest to
the LEDs may need 1o be
chamfered slightly:

@D ELECTRONICS AND BEYOND November 1996



The battery lead should
be soldered o the ‘BAT
terminals, with the red wire
o {11!: !XHIU\'C‘ ICFITIH'I;!‘ ;llTLl
black 1o negative. The lead is
then knoted around one of
the PCB mounting pillars
in the case, whien the PCB
is being firted.

The case is supplicd with
button assemblies for one.
two and four button sysiems.
Normally, the four button
assembly would be used,
burt if vou are building a

one or two channel system,
vou could use a suitable
bution assembly and omit
the appropriate switches
on the PCB. The PCB is
fitted into the case with
the screws provided. If the
serews are o long. they
an easily be shorened with
a large pair of wire cuticrs.
Finally, fix a thin piece of
foam into the case o
prevent the battery

from rattling, and screw
the back in place.

- Handset Testing

Clip one batery lead clip onto
one battery rerminal. Connect a
test meter, set to the 200mA DC
mnge, berween the other :
battery lead clip and the other
battery terminal, so thar the

meter is in series with th
battery: After an initial surge,
the meter should read zero, or
possibly ImA. Switch down to
the 2mA minge (o obuiin a more

: precise reading, which should

be less than 0-010mA (1024).

The reading may initially be
higher than this, and gradually
retuce as the chemical
compaosition of C2 reforms,

Set the test meter back o the
200mA DC range, and press one
of the remote control buttons.
With a fresh atkaline batery, the
reading should be berween 40
and 60mA. If the readings
obuined vary gready from
these, the cause should be
investigated. If all is well, the
battery mayv be fined properly
and the cover dlipped into place.
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Figure 5a and 5b. Handset PCB legend and track.
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Motherboard
Construction

The motherboard is
constructed on i single-sided
PCRB, shown in Figures 6a & 6b
Do not fit anything into the
module positions (pads [101 1o

J120), or in the test link position

(TP101 to TP102) mt this stage

Fit the werminal blocks
(TB101 o TB104) with the
wire entries towards the edge
of the PCB. C109 must be a
Class X or X2 mated component.
suitable fur direct connection
across the mains, D101 is be
fined with the curved side
towards the edge of the PCB.

A terminal pin (Veropin)
should be fitted in the pads
at each corner of the rectangle
around IC101 and surmounding
components. These are used
1o hold a screening can mude
from 2 30mm wide strip of
tin sheet. Take care when
cutting this. as the edges
can be verv sharp.

A smull aperture is needed
so that the infra-red light
can reach D101, It may be
casiest tajoin the tin sheet
at this point. The tin plate
can easily be soldered w the
terminal pins and itself with
4 larger soldering iron
(ahove about 30W).

It is advisable to fit a lid to
the screening can. Do not do
this untl the unit has been
tested, in case you need 1o
get inside! Clean the PCB
with suitable solvent to

remove any fux residues.

ﬂ'-':‘l"=!‘t-,& rd is fve at mains

. Switch off at the mains
teiore woushing the matherboard,
15t Meter or amything
10 it. Fallure 1o hesed this wam
may resull in 2 tentally fatl

jectrical shotk. The use of & residial
current oot bres e Tps ussd
o ooen poveer ©0B) & recommended,

Motherboard
Testing

Connect a length of two core
mains cable o TB101, with
the live (brown) wire to the
terminal closest to F101.
Connect the otherend o
the mains, such that it can be
readily switched on and off.
Do aot switch on ver

Solder a short piece of
tinned copper wire to TPI(
(one of the estlink pads)
Connect the positive terminal
of vourtest meter o this wire
and the negadveterminal fo
the screening can. Test leads
fitted with crocodile clips are

essential here. Set the meter
o the 20V DC mnge. Place
the PCB on a cean dey
msubued surface —a plastic
videocassetie box is ideal.

Ensure VO cannot
inadvertentdy touch anything,
and then switch on the mains.
The meter should read between
47 and 35V, Switch off, and
wait a few seconds for Ci03
to discharge. The meter may
continue 10 read a volmge, or

may drop slowh; due 1o the
charge stored in C110. This is
not cause for concern.

Fit the west link berween
TP101 and TP102. Solder shonr
pieces of tinned copper wire
into the pads marked 1101,

1102, 1103 and J104. Connect

the positive meter terminal to

J101 (leave the negative on the

sereening can). When you

switch the mains on. the meter

should read below 05V Hold
the remote control about 2m
awny and point it wowards the
curved face of D101, Push the
left button and the mewer
should read ar least 45V
Release the button and the
reading should drop back

1o below -5V Repear this

for the other three channels.
Remember to swinch off at
the mains when transferring
the meter connections.

If these tests are successiul.
the motherboard assemblv is
working correctly. Disconnec
it {l’l N Lil:.‘ muiins and easmnwe
the pieces of tinned copper
wire in J101 to J104. The
test link bernveen TP10OI and
TP102 must remain firted.

Module PCB
Construction

Up 1o four module boards are
needed. and they may be any
mix of dimmer and swiich
types. The dimmer module
PCB lavout and artwork are
shown in Figures 7Ta & Th,
while the switch module PCB
B shownin Figures 8a & sb.

Construction is mainly
straighdforward. but the
following points should he
noted. The triacs (T201 and
T301) are Inid flar against the
PCB (metl tab wowards the
board). and are held in place
with M3 x omm panhead screws
and nuis. The fuseholders may
be fitred with covers if required,
but these will make it more
difficulr 1o change the fuses.
C203 and C302 must be Class X
ar X2 mted components.

On the switch module, a link
must be fitted either between
LK302 and LK303 (togele mode)
or berween LEK301 and LK302
{(momentary mode): The module
will not operate ifno link is firted.

On the dimmer module, join
LK203 1o LK202 an the PCB for
mode A orjoin LE203 10 LK201
for mexie C. If mode B is required.
leave LK203 unconnected.

The three difierent modes
were discussed eardier.

The five pads along the
lower edge of the PCB (J201-
1205 on dimmer moxlule and
1301-1305 on switch module)
are for connection o the
motherboard. They should
be fitted with single pins
sepanated from a 0-17 SIL
right-angled header stmp.

1206 and J306 are the
connections for the optional
touch plates. The PCB
pads should be fitted with
terminal pins if touch
plates are 1o be used

The switch module PCB hus
4 number of fine racks passing
close ;uds, S0 €41 Cure
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should be mken o avoid i
inadverient solder hridges. :
When construction is complete;
the boards should be cleaned
with 1 suituble solvent.

Dimmer and
Switch Module
Testing

Note that each of the four
malule positdons on the
motherboard relates 1o a
separate buron on the
handset. Module A is closest
to the IR receiver, and is

the left handser burton.

The muodule boards are
firted 1o the motherboard
simply by inserting the
five pins through the relevant
holes and soldering it in place.
The modules will only fit
one way round, and should
be mounted at 907 1o the
motherboard.

When a module board
is fited. connect 2 lamp :
to the appropriate pair of :
output terminals. The
neutral terminal §s the
one closest to the nutins
input terminals. Connect
the system to the mains and
est the maodule using the
remote contral handset.

With the dimmer module,
briefly pushing the buton
should tum the lamp on
and off. while holding the
button for a longer period
will cause the brightniess
1o vary up and down. When
the button is released,
the lamp should remain
at the brightness set.

With the switch module,
the resulis depend on the
link setting. In wogele mode,
the lump should alternately
turnt on and off each time
the button is pressed. In
momentay mode, the lamp
should stay on only while
the button is held.

The final test in each case
is the touch sensor input.
Set your est meter 1o the
2mA AC range and with the
mains off, connect it berween

1206 or 1306 and eirth. When

vou switch on, the mewer
should read about 0-:025mA
(25uA). If it reads above
0-030mA (30pA) the cause
must be investigated.

To avoid the risk of accidentally
touching live terminals; do not
be tempted 1o touch the wuch
sensor inputs until they have
been conneded to suitable
plates on the outside of an
assembled enclosure.

Final Assembly
The prototype was assembled
in a plastic case 165 X 67 %
190mm, and was not fitted
with touch sensors. This case
is not stocked by Maplin, but
Stock Code CW25C is similar,
except it has mel frone and
rear panels. If this cise is used,
the touch sensors (if ficed)
would have o be mounted
on the top plastic surface.

The ouputs were bought o
four TEC sockets fitted onto the
rear panel. The live and neutral ¢
to these sockets are connected
to the terminals on the :
motherboard, and the earths
are connected directly o the
incoming earth. The wiring
diagram is shown in Figure 9.
Any exposed metal parts
(apart from the touch sensors)
must be securely connected
to earth. £

The mains input cible
and the connections 1 the
sockets must be made with
GA (D73mny) wire. The unit
should be fitted with a 13A :
plug, fired with a fuse not :
exceeding SA. 1 the unit is
being used 1o control small :
loads such as wable lamps, the
plug fuse should be reduced 10
a more suitable value, such as 3A

The PCB is mounted in the
case using insulated stand-offs.
For safety reasons, do not use
mital spacers 1o mount the
PCB. A suitable cutout should
be mude in the front panel
to allow the infra-red light to
reach the sensor. This opening
must be covered with a piece of
red filter matenal (e.g: FR34M).
glued securely 1o the inside
of the case. Remember that
the screening can is at
maing live porential.

If touch sensors are used,
thev shoukl be mounted
on the case so that the
MOoUNLng screw penctrating
into the case does not come
close 1o the PCB assembly or
any live rerminals. Solder 1ags
should be positioned under
the mounting screws, and
connected o the PCB with
insulated flexible wire. Ensure
the soldered joints are secure,
as a hazardous situation could
occur if a wire should come
adrift and make contact with
a live terminal.

Another option might be
use push switches in place of
the touch sensors (this would
allow a metal case or panel ©
be used). These switches must
be rated for use ar mains voltages,
even though the current is

=5 LK3I@1 LK3I@g2 LK3IEA3 a3zEs
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Figure 8a and 8b. Switch module

PCB legend and track,
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niinimal. One side of the switch
is connected o the wuch

sensor terminal, and the other
side is connected 10 neutral :

Installation é
and Use :
The loads to be controlled should
be fined with 1EC plugs, and :
connected to the appropriate
sockets on the back of the :
unit. If any cables need o be 0]
extended, use properenclosed
connectors —not ‘choc-block”
or insulation mpe! :

e, 2144;

]

Back Pansl

O O
y (A H

o7 77y W77 /77 e srir N srve  Jir A v i G iy WOF 07 WRT i

NI

Green
/Yellow

The unit should be
positioned so that the remote
contral can be pointed towards

Brown Blue

ﬁ?’M!Zﬁ'J??M."-.’/»T-M?K T

ot

S e R e

i Brown

it from the usual sitting position.
if touch sensors have been
gsed, the unit will need

to be accessible.

Remember that this unit does
not provide isolation from the
mains. Even when a channel is
switched off, there may be
sufficient current passing
through the filter capacitors
to give an elecrrical shock.
Always disconnect the unit
from the mains before
altering the connections or :
replacing light bulbs.

3

‘d

E

Figure 9. Wiring diagram.

PCB

important ~ Alternative
Safety Note - Arrangements

It is important to
note that mains voltage is
gy lethal. Full details
of mains winng
are shown in ¢

Some constructors may wish
1o incorporate the unit into
the household wiring:
Before carrving out such an
installation, it is essential o
determine whether this will
= I contravene the relevant wiring

) perated vath regulations and any local
the hox Iid removed. Safe £ i - 7
constrachion of the unit is planning and fire regulations.
entirgly dapendsnt on the skill Remember that such
consirucior, and adnersnts contravention may affect vour
e L;';ff*::’ (;'::’;'ls home insurnce and any

A building warranties. Advice
on such marters is beyvond

the scope of this aricle.

nectons
i article, and
precauton meest

The wiring arrangements
would be similar to that
shown in Figure 7, although
there would obviously be
no [EC sockets. It will probably
be necessary 10 provide a
separate mains isolator for
the unit, for safery when
replacing light bulbs.

The neumal connection o
the lights will probably take a
different route in the household
wiring, in which case, only the
live connection to the lights
should be connecied o the unit
It is sull necessary to bring a
single neutral conneciion o the
unit 10 power the electronics.

The unit itseif does not require
an earth conrevtion, but any exposed
meial parts (apart from the touch
sensors) must be property earthed.

Printed
Circuit Boards

“The four PCBs required for this
project are available from the
author. For ordering information
and prices, please write, enclosing
an SAE (UK) or IRC (overseas),
to: Paul Steaning. 1 Chisel Close,
Hereford, HR4 9XE.England.

All other components are
available from Maplin, see the
Parts List for derails.

Photo 4. Frontal view of completed recelver unit.

Photo 5. Rear view of the completed recewgr unit.

@D ELECTRONICS AND BEYOND November 1995



PROJECT PARTS LIST Dimmer Module
RESISTORS (All 0-6W 1% Metal Film)
R201,207 100k 2 {M100K)
REmote CDntrO! HandsEt R202 M5B k1 (MlMEJ
RESISTORS (All 0-6W 13 Metal Film) R203,208 2200 2 (M220R)
R2-6 100k 5 (MAOOK) CAPACITORS
R7 10k i (10¥) 201 100nF Polyester 1 (Cx21%)
RS 4Tk 1 (M4TK) (202 6n8F Ceramic 1 (RA43W)
A9 Ax7 1 (M3K7)  ¢203 100nF 275V AC Class X2 1! (JR34M)
R10 1k0 i (M1KO) Cc204 100pF 10V Radial Eiectrolytic 1 (AT30H)
R11 4700 1 (M470R)
R12 1000 1 (M100R) ~ SEMICONDUCTORS
R13 100 1 (MARO) Ic201 SLBO588A 1 {UL43w)
D201,202 1N4148 2 (QLB0B)
CAPACITORS ) MISCELLANEOUS
c1 4nTF Ceramic_ 1 (WX76H)  fop1 T2A 20mm Fuse 1 (CZ59H)
c2 1,000uF 16V Radial Electrolytic zh [AT44X) 1201 3A Choke 1 (HWOEG)
T201 BT137-600 or T410-600T Triac 1 (AHBBW)
SEMICONDUCTORS 20mn PCB Fuse Holder 1 (DABAR)
Ic1 HT12E 1 (AELTT) PCB (8602-C) - 1
Ic2 4093 1 (OW53H)
TRL BC558 1 {GBT30) Switch Module
TR2 ZTX651 1 (UH4TB)
D15 1N4148 5 (oLs0m)  RESISTORS (All 0-6W 1% Metal Film) B
D88 IR LED 3 (vH7OM)  F301.308 0 q s g;
09 34004 2 Q730 oon3 10K 1 (M10K)
R304 3300 1 {14330R)
MISCELLANEOUS 7305,307 100k 2 (M100K)
SWi-4 Miniature Keypad Switch 4 (DCTOM) R306,313 1MO 2 (MAMO)
BATL PP3 Alkaline Battery i (FKETX) R309-311 AMT 2 (MAMT)
PP3 Battery Clip 3 (HF28F)  pma12 AK7 1 (MAKT)
Case 1 (CW26D)
PCE (9802-4) 1 CAPACITORS _
C301,306 100nF Polyester 2 (©X21%)
€302 100nF 275V AC Class X2 1 (JR34M)
Motherboard C303 100uF1av R;{jral Electrolytic 1 (AT30H)
C304 220pF Ceramic i (WX60Q)
RESISTORS €305 444 TF 63V Radial Hlectrolytic 1 (ATTEH!
R101 1600 1 (M100R)
R102 390k 1 (M3S0K) SEMICONDUCTORS .
R103 1000 2W 1 (Dioom)  lc301 4093 1 (QW53H)
R104 470k 1 (Ma7ok)  |C302 4013 -2 (QX07H)
R105,107 47k 2 MaTKy  TR301 B8C548 1 (QB73Q)
TR302 BC5S8 1 (0Q17T)
REG 200k z (W o0N  p301-310 1N4148 0 (QLeoB)
R108 180k i (M180K) - <
Ri0O9 220k i (M220K) MISCELLANEOUS
R110 oM i (MIOM) F301 T3-15A 20mm Fuss 1 {DAQ1B)
Ril1 1Mo 1 (MIMO) 1301 3A Choke 1 {HWOGG!
T301 BT137-600 or T410-600T Triac i (AHEBW)
CAPACITORS 20mm PCB Fuses Holder 1 + (DABIR)
c10t 22uF 16V Radial Electrolytic 1 (AT37S) PCB (9802-D) 1
c102 2u2F 63V Radial Electrolytic 1 (AT75S)
C103,104, General Parts
106 470pF Ceramic 3 (WXG4U) =T
Ci05 100nF Polyester 1 (cx21x; ~ MICELLANEOUS ,
ci07 10nF Palyester 1 (CX18U) Case 1 (Ew2sg)
c108 10uF 83V Radial Electrolytic 1 (AT7T)) Red Display Filter 1 (FR34M)
C109 470nF 275V AC Class X2 1 (JR36P) I‘Egciisef‘iff F.:a;dch* " p ‘f'gr%érﬂ’
c110 470uF 10V Radial Electrolytic 1 (AT330) o F;;’f%g" a 4 himld
Tin Shest 1 (HZ95D)
SEMICONDUCTORS 6A 3-core Mains Flex Zm (XROZE)
icio1 TBA2800 1 (JU35P) 13A Plug 1 (RWETX)
IC102 HT12D 1 (AE18U) 5A 25-4mm Fuse I (DK19V)
1c103 4001 1 {QX018) Cable Clamp 1 UJH234)
IC104 CA3180 or CA3140 1 (QH29G) imm Single-ended PCE Pin 1Pt {(FL24B)
TR101 BC548 1 QB73Q) SIL Rignt-angied Header Strip 1 (JWE0Q)
D101 IR Photodicde T (YH71N) M3 x 10mm Countersunk Screw 1Pkt (LRS7M)
D102 BZX61C5V6 Zener 1 (QFATB) M3 X 6mm Panhead Screw 1P (Jy210)
D103 1N4007 < {QL79L) M3 Nuts 2Pkts  (IDB1R)
D104 1N4148 s (QL20B) Tag M3 1P (LR64U)
10mm Insulated Spacer 1 Pkt (FS36P)
MISCELLANEOUS Wire 24/0:2mm Brown (10m) 1 (BA37S)
: Wire 24/0-2mm Blue (10m) 1 {BA36P)
F101 T6'3A 20mm Fuss 1 {DAO3D) Tinted Connar Wi aaws ' {BL15R)
T8101-105 2-way 5Smm PCB-mounting U Lopper e 3 0E ;
Terminal Block i 5 (Jyaza)
SUP101 Transient Suppressor 250L 1 (HW13P) The Maplin ‘Get-You-Warking' Service is not available for this project.
20mm PCB-mounting Fuseholder 1 (DABIR) The above items are not available as a kit.
PCB (9602-B) 1 '
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Wide and Flat

The thing that has most galvanised

the latest research and development work

on flat screens is 16:9 widescreen TV,

The Cathode Ray Tubes (CRTS) used

in the present day widescreen sets

are large and heavy. Up o now, this

has not been a cause for concern

because it has been a niche market,

particularly in Britain, where suitable

programming has been confined 1o

a limited number of letterbox films

on laser disc and videowape, together

with terrestrial. cable and satellite

channels, and even fewer PALplus

programmes broadcast by Channel 4.
However, the imminent launch

of digital TV and the Digital Video Disc

is set to change that; widescreen

programmes can be shown us easily

as the normal 43 aspect mtio ones,

so there is suddenly the potential for

4 mass market. The grearer quality

of digital video, togetherwith the

potential for high definition makes

larger screens desimble — 40-50in.

is being suggested for domestic use.
Multimedia probably does not require

such an increase in size, due o the

relatively close viewing distances, but it

would olwiously be an advantage 1o have

monitors that are flat, lightweight and less

power hungry. with no susceptibility to

external magnetic fields, and a distortion:

free fixed geometry: Actually, if computers

are going 1o converge with television as

many people predict, then 40-50in. screens

may become universal. Nevertheless, the

price thar has 1o be paid for flatness is a

considerable increase in complexity by

comparison with the relatively simple CRL

HAT SLAEEN
DEVELOPMENTS

2 e ePe OO ePeDOOOCEEOISDPETEEODOGGROEBDOSOPO®ES

by Reg Miles

From the very earliest days of television, inventors
have dreamed of producing a flat screen that could
be mounted on the wall. Unfortunately, the only
place where the fabled wall screen bas appeared
is in science fiction films. In the real world,
announcements bave proved to be premature and
the box continues to rule, with the only wall screens
of a practical size being those used for video
projection. But now, wall screens are expected in
two or three years, and flat screen TVs are already
becoming available to those who can afford them.

Liquid Crystal
Displays (LCDs)

¢ The one flat screen technology that is familiar

o us all is the Liquid Crystal Display (LCD).
Liquid crystals are-mostly organic compounds,
with the oprical properties of crvstals and
the fluid properties of a liquid. They are
slightly viscous. appear almost transparent,
and have long rod-like molecules which
naturally arrange themselves with their long
axes in parallel. When a voliage is applied.
the orderly arrangement of the molecules
is disrupted and the passage of plane
polarised light is affected.

In a rwisted nematic (TN) display
(see Figure 1a), the liquid crvstal is sandwiched
between two transparent grooved plates
with the grooves at 90° 1o each other, which

forces the molecules o twist into a helix

¢ berween them as they attempt to align with

the grooves. Light that has passed through
a polarising filier is directed by the
maolecules through a second polarising
filter, perpendicular to the first. Applying

a voliage (see Figure 1b) causes the molecules
to line up and provide a straight path for
the light, which is then blocked by the
lower polarising filter. This turns the screen

i from white 1o black (orviceversa if the

polarising filkers are wrranged with their
axes in parallel mather than crossed).

Of course, in practical devices, the screen
is a dot matrix. with each individual dot forme

i at the site where the trunsparent electrodes

cross and controlling the light in the

i aforementoned manner (Figure 2 shows

the structure of a basic passive martrix drive

i system). To achieve a colour display; each

individual dot, or pisel, is covered with a
reil. green or blue filier o form a pisel
triplet. The RGB filters are generally armanged
in a dela pattern for displaving video and

in vertical stripes for displayving grmphics.

In the now more commonly used active
muatrix drive system shown in Figure 3, thin
film tmnsistors (TF18) are atached o each
pixel to individually control their switching.

i The switching signals are applied to the X

elecirodes and video signals 1o the Y
elecirodes, both of which share the substrite
with the TF. The varying volage of the

¢ video signal deterniines the degree 1o which

the liquid crvstal malecules twist and thus,
the quantity of light that is tmmsmitted by

i each pixel, producing the differences in

brightness necessary to achieve an adequate

¢ grey scale and range of colours (this is

possible because polarising filters are not
perfect in their operation; they let through
more than just a single plane of light, with
the amount diminishing as the plane moves
away from the axis of polarisation).

Many companies are working on LCDs,
but the one thar has made the greatest
progress towards large screens is Sharp.
Last vear, the compuny demonstriied a
prototvpe 21in. screen, and then used two
of those fitted wogether 1o fabricate a 28in.
screen. The junction between the panels
matches the refractive index of the glass and
thie pixel pitch ar the junction is maintained
at 0-88mm, thanks to high precision glass

Photo 1. Sharp
Liquid crys-tal blsplay (LCD).
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Photo 2. Central Research Laboratory’s 8in.
Ferroelectric Liquid Crystal Display (FLCD).

>
Polarising i~

: filters 4
| : | —
B HEES”
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HEAE AL AT AT AR AR M :
(I U WV Y KE HY R . ¢ | Alignment

! 1 laysrs

Potarising
filters

Figure 1. Twisted nematic (TN)
Liquid Crystal Display (LCD).

cutting and new very thin film seals of just
0-15mm width. However, the complexity of
construction with TFT screens means that
large sizes are difficult to manufaciure and
will, therefore; be costly. Other disadvantages
of LCD screens — brightness, contrast,
response times and viewing angle — have
been addressed with rather more success
recently. The best examples are now on the
verge of displaving video with sufficient
uality to make the technology a serious

) Polarising filters

glectrodes

ntender in the coming lat screen nyarker.
As a vanation on LCD screens, Sanvo has
produced experimental 3D versions which
do not require special glasses. These use a
very fine lattice on the screen, which Sanvo
has called an “Image Splitter’, to direct the
left and rghr images 1o the appropriate eves.
However, the 3D effect is only apparent
overa very limited viewing angle and
disrance, therefore restricting the svstem

o applications with one viewer, such as
multimedia and games, as well as medical,
educational and commercial uses.

S| (%) Alignment layer

| () Liquid crystals

Colour filter

Ferroelectric LCDs

There is also a variation on the basic LCD
technology, in the form of Ferroclectric
LCD (FLCD). In this case, the liquid crysal Figure 2. Liquid Crystal
molecules have a permanent dipole with Display (LCD) structure.

two stable undaven stites, and the crossed
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Structure

slectrode

Cirguitry

Active element
(Transistor)

glectrode

Y1 Yz

Figure 3. Structure of
active matrix drive system
(thin film transistors - TFT).

{orparallel) polarisers are aligned along one
of the stable directions. The long molecules
are in smectic phase and tilted in the laver.
As Figure 3 shows, a voliage pulse of one
polarity rotates the molecules, where they
remain until 4 pulse of opposite polarity is
applicd and they rotate back o their original
pasition. The image is. therefore. retained
with the power off. Quite an advantage when
used on a portable computer, with battery
power only being required o change the data
(although the backlight will continue o consume
power). The nonevolatile memony also allows
the number of scanning lines 1o be increased
withour sacrificing contrmst. which is intrinsically
higher than conventional LCD anyway.

FLCD also has a faster response
rate and 2 wider viewing angle.
Additionally, it requires only a passive
matrix drive, which as Figure 3 illustrates,
uses only X and Y elecirodes laid
on the lower and upper subsirates
to switch the appropriate pixcls,
obviating the need for a mansisior
1o control each one- This should
make large FI.CD screens much
miore costcompetitive with the
alternanve flat screen technologies.

As with basic LCD, a number of
companies are working on the
technology and a limited range
of medium size screens have been
available for several years. Incidentally,
one of the companies is Central Research
Labortories (formerly known as EMI
Labomtories). who were responsible
for developing the BBC 105-line
black &'white TV system 60 vears ago,
in conjunction with Marconi.

The Cathode Ray Tube
Lives On

Despite being in service all those years,
there is still development life left in the
old CRT, and there have been a number
of attempis to reinvent it as a flat screen.
One of those attempis was Panasonic’s

Figure 4. Operating
principle of the
Ferroelectric Liquid

Crystal Display (FLCD). Rototes
Liquid
crystal
direction
Vaoliage _[ |_

Plan view

Polariser

U Time
—_—

Flu Vision (or beam nmainix display).

The difference berween it and the
conventional CRT was that instead

of using one electron gun assembly

1o scan the whole screen, Fiat Vision

hadd a matrix of ten thousand guns,

exch scanning a small portion of

the screen. Each gun vsed a flat acathode.
with the beam defleced elecirostanically
over a narrow angle (eliminating the
converzgence, focus and geometric errors
that dog conventional eleciromagnetic
deflection), with pulse width moduiation
used to vary the brightness of the
sequentially scanned red, green and
blue pixels. Digital signal processing
ensured that the individual sections
appeared as a scamless whaole: A 1sin
4:3 model was launchesd in Japan in 1594,
which was about one-quarter the

depth of conventional models and

about five times the price. However,
although larger prototvpes were
constructed, difficultics were apparently
encountered and Panasonic has since
decided o follow the plasma route

o large screens (1o which Tl return).
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Figure 5. Circuitry of passive matrix
drive system.

Field Emitter

Displays (FEDs)

The idea of reinvenring the CRT

has not gone away, and the concept
of mulriple electron emirters is being
taken a siage further by a number

of companies as well as the Department
of Materials ar Oxford University, who
are working on Ficld Emiuer Displays
(FED). With this, each individual pixel
has its own source of ¢lecrons in
form of an array of emitters (up 1o
0 in some designs), consisting of

wells with conical microtips (see Figure 6).

The voltage difference produces a strong
electric field thar exuscs electrons

from the microtips which are projected
onto the phosphor screen. Control is
provided by a simple matrix addressing
scheme that is similar to the passive

matrix drive used for FLCD. Because of
the proximity of emitters to phosphor,
the FED needs only 10 be evacuated

o low pressures rather than the high
vitcuum of a CRT. This allows a thinner
and lighter faceplate to be used,

with bending in large displays being
prevented by spacers, although only
smallish monochrome and colour
displays have been demonstrated.

Alternative Display
Technologies

Presumably, the FED concept pushes
the orginal CRT wechnology as far as
it can go whilst retaining the basic
principle of phosphors and eleciron
emitters? Whether it will be the one
that takes the place of the box remains
to be seen; the only cerainmy is that
it will face stiff competition for that
honour — quite possibly from the
Plasma Display Panel (PDP), which
has popular support at present.

The Japanese have even formed
a PDP Consortium consisting of the

Japanese broadcaster NHE and 25

other companies, and other major
companies around the world are also
working on it Plasma rechnology has
been around for some years, in laptop

computers and outdoor signs,
but it is only now that it has
become suitable for quality;, full
colour displays. Figure 7 shows
the PDP construction, which consists
of two sheets of glass with electrodes
on their inner surfaces, forming a
matrix with the intersection of each
electrode corresponding to a pixel,
and ribs 10 achieve pixel separation.
¢ An inert, charged gas is sealed in
¢ the cavity. When this is discharged
by a current across the electrodes,
it produces ulira-violet light which
is directed onto phosphors coated
on the front glass (the same principle
as a Auorescent lamp).

Control of the current for each
individual cell is provided by an
ulera high-speed pulse drive, which
is capable of starting and stopping
the discharge within one-millionth
of a second to achieve a proper grev
scale and full mnge of colours. Already,
some 20-26in. 16:9 models have been
launched in Japan, a1 prices about
five to six times that of convéntional
high quality TVs, and 40in. models are
expected over the next owelve months.

Plasma Addressed
- LCDs

Photo 4. Sony's 30in.

Plasma Addressed Liquid Crystal (PALC) display.

Sony and Tekironix have maken a
different approach to plasma, by
combining it with LCD to produce

the Plasma Addressed Liquid Crysial
(PALC) display — invented by Tektronix.
Unlike PDP. this does not use the
plasma discharge o excite phosphors,
but the equivalent of transistors o
control the switching of LCD pixels.
The plasma section is berween the
rear polarising filter and the LC laver,
and acts as a conducting channel across
the screen o enable the video signal
to be input as complete lines (o the
pixels, through wransparent column
clecrodes in front of the LC layer.

It does not, however, provide the
illuminarion; this comes from a normal
backlight. The result combines high
brightness and contrast with high
resolution. The use of plasma in place
of transistors réduces the cost of
production by comparison with
conventional LCD screens. Sony has
already shown 30in. 16:9 prototypes,
and production models are expected

to be launched in Japan sometime
in the next twelve months.

Figure 6. Cross-section
of the Field Emitter

Light

Display (FED) structure. 1 1 1 1 T 1
Phosphor screen ]
I
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1

Insulator
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Light Emitting Polymer
(LEP) Displays

There are also other technologies

that do not rely on backlighting or

the excitation of phosphors 1o achieve
a display. One such is the Light Emitting
Polymer (LEP) display, emploving
conjugated polvaiers. This is the
brainchild of Cambridge Display
Technology, and it combines the

: light emission characteristics of the

. Light Emitting Diode (LED) with

the easv customisation of the LCD.
Figure 8 shows the basic structure
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Figure 7. Plasma Display Panel
(PDP) structure.
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for a simple dot-matrix display. Because
the LEP marerial is non-conducting
laterally; the two polymer lavers
forming the prn junction equivalent
are simply coated on and the pixels
are formed where the Aluminium
and transparent Indium Tin Oxide
electrodes cross (the latter coated
onio the glass or plastic substrate).
Each pixel is individually addressable
using inexpensive passive matrix driving
techniques, and the brightness is
varied by the current. The range
of pixel sizes achieved so far range
from Sum w0-50mm, so there is
obviously considerable scope for
all tvpes of display, and depending
on the polvmers used. a wide range
of colours can be obined,
However. CDT has onlv shown
demonstration models of simple.
monochrome display devices, and
the leap from those to computer
and TV screens is going 1o tike a
lot of work, but that is the long term
goal. The response is fast enough
for video and the contrast is high.
Red. green and blue can be achieved
n severil ways; such as polymers laid
down in stripes like a Trinitron,
although large screens will probably
require active mairix drivers.

LED Screens

Significant strides are also being
mude in LED technology. Manv
people believe this will eventually
prove o be the best route to take

to flat screens, with good brighiness,
contrast and response. But, although
individual LEDS are cheap, the need
for & million-plus will make TV screens
cxpensive. The technology is very
similar 1o LER converting a flow

of electrons into light whena
currentis applied. using arganic
or inoreanic nuperils —ora
combination of both — to achieve
the effect.

Already, LEDs have been experimenally
produced thar can be made 1o change
colour by adjusting the voliage,
and the aim is to produce one that
can combine red, green and blue.

This could either be used 1o cut the
cost of displavs or to increase their
resolution by comparison with discrete
RGB pixels (although. presumably.
white and grev would stll have to be
achieved by emporarily returning

to the triplet configuration, with

single pixels each displaying one

of the three colours). Meanwhile,

the recent development of an LED
that produces white light by emitting
red. green and blue light simulianeously
creates the alerniative possibiliny

of using them as individual backlights
behind a mosaic of colour filiers.
Alternuatively, there is always the
conventional approach of employing
individual red, green and blue

LEDs (althougi: blue 1s expensive

to achieve at present).

Electroluminescent
(EL) Panels

Yet another contender in the fat
screen stakes is the Elecaroluminescent
(EL) panel, which is used for Space
Shutile displays. as well as more
mundane applications. [t consists

of luminescent phosphor layers
hetween transparent dielectric layers
and the ubiguitous matrix of row and
column electrodes. When an electrical
pulse is produced by the drive dircuitry
across the elecirodes, the phosphors
emir light. Chemical vapour deposition
is used 10 apply the phosphor layers

in thin films on a glass substrate.

The panels can provide high resolution,
good contrast and brightness. a good
response, a wide viewing angle and low
powerconsumption; everything, in fac,
except full colour 4t present.

Vacuum Fluorescent
Displays (VFDs)

Lastly there is the Vacuum Fluorescent
Display (VED), [amiliar in such things
as VCR displays. This is a tvpe of valve
composed of positive and negative
electrodes with a grid benveen them.
Electrons emitted from the negative
clectrodes are aceelered by the grid
and hirt the positive electrodes. causing
the fluorescent display material in front
of them to be illuminated. Ar present,
the technology is limited in its scope:
the brightness and contrast are good
and the response and cosr are okay,
and it is suitable for large screens.
Where the VED falls down is in iis
resolution and its ability 1o achieve

full colour and variable brightness.

-

Summary

At this stage. it would he fair 1o sav

thar all the contending technologics
have advangges and disadvanmges

by comparison with ¢ach other.
Whether this will résult in a multiplicity
of iechnologies becoming the norm.

or one or two will prove 1o be more
acceptable for various reasons and

the others will f@ll by the wayside

or be confined to niche muarkes,
remains to be scen. It would be confusing
to consumers and professionals alike,

if they were faced with a choice of LCD,
LER PDE eic., and also to salespeople.
trving to explain the differences between
them. One difference thar would be
apparent is colour balance, which is
bound to vary benween the wchnologies.
given the different methods employed
10 produce the images. However,

this will be academic o the majority

of people if all the rechnologies are
priced more-or-less beyond their means.
In this case, the CRT will continue

o lead the marker for some vears to
come, oaly relinquishing its posidon
when either the cost of producing

flar screens drops sufficiently or 4 new
and particularly cheap technology

is developed. HEETRNES

Figure 8. Light Emitting
Polymer (LEP) structure.
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he BBC has warned that digital

television services in the UK will be

developed incoherently unless some
form of sndandisation is agreed upon.
John Birt. the BBC's director general,
replied 1o the government's consultation
paper on digital elevision with proposals
that the wlecommunications watchdog

body Ofiel should perhaps be the regulatory

source of maintain standardisation between
the various broadcasters.

Without such standardisation between
terrestrial broadcasters such as the BBC and
the independent broadcasters, and sarellite
services such as British Sky Broadcasting's
proposed digital relevision system, and any
others which come along, then users will be
faced with yvet another variery of set-top
boxes 1o decade the digital signals.

On the face of it. this seems a good stance.,

After all, if rerrestrial and satellite services
were (o start up without standardisation
then there s a good chance that they
will choose different systems, orat least
different variations of systems. That would
be only narural, as they each have theirown
interests at heart.

Doubtless, enterprising decoder
muanufacturers will be able 1o combine
any number of different methods of
encotling into a single ser-top decoder
box (much as they have already done with
the many vardations of sarellite television
encoding systems currently used). But costs
would be at a minimum if the broadcasters
gut their act together a this eardy stage
andagreed an i common system for the
whole of the UK. Better sill, what about a
commaon system for the whole of Europe?

But the BBC's armument breaks down.
of course, in that under fio common
circumstances is the mixed bag of
broadeasters likely 1 agree a single
standard. They have never done it in
the past, have they? And without agreement,
the only course of action is to impose
asundard. Problem is, the only way 10
impose a standard s w doit
governmentally An unlikely scenario
given recent political history:

All this is a pity. hecause digital
television services are planned to
be starting sometime next vear from
satellite by BSkyB, and sometime the

vear wfter by the BBC. Putting it mewmphorically,

this really is the last ditch where
standards could be created. Once any
broadeaster jumps the ditch, only the
consumer gets o pay the cost.

by Keith Brindley

PCTVs

The drive by computer manufacturers
10 combine the functions of welevision
display inside 2 computer might be about
to ke a nesw wm. You'll have seen the
Fujitsu PCTV in the shops, no doubt, If's a
persomil computer cum welevision, in one
box, intended for the home market. Being a
cross between the two functions it was a bit
of a problem tax-wise. Trouble is, 1l a recent
i ruling, it was not known whether the
¢ thingwis a computer with television bits
inside (which is what Fujitsu say it is),
or a television with computer bits inside
(svhich is what HM Customs & Excise say it is).
The difference between the two is critical,
because import duty on computers is at a
i rate of 4.4%. Import dury for elevisions is.
¢ on the other Hand, 14%. By dlassifving the
device as a relevision therefore, an exima
almost 10% can be levied.
Ata recent tribunal. Fujitsu argued
that the PCTV is a compasite machine,
so should be classified on its main role
as a compuier. Customs & Excise won the
ruling. however. arguing that the PCTV's
main role could not be cleardy identified
therefore it is within its rght to impose the
television imporn duty
All it means, of course, is that it won't be
finandally visble for computer manuficturers
0 produce PCTVs, because @ cost margin
of 10% will make a PCTV commercially
unsuceessful. Nice one, Customs & Excise,

LTI Treees

- Losing our memory

i The price of ¢ ymputer Menony is aran
all-time low. It's happened drumatically
over the last few months 100. A vear ago
you could pick up 2 16Mb single in-line

: memory module (SIMM) for the (then)

¢ cheap price of £350. The same SIMM at the

time of writing can be located for £69 —

less than a fifth of its price twelve months

prior. Evenyone it should seem is happy.

Users are happy. The mexleérn computer

with is expanding operating svstem and

gargantuan applications, needs mountains

of memory o cope with its everyday

life at anything other than the speed

approaching that of a drunken snail.

Computer manufacturers are happy.

When vou're selling 2 computer at

a price which must interest users,

and your base purts cost 1o high 2

percentage of the ol then any reduction

in part price means only good news.

On the fce of it, oo, the memory

manufacturers should be happy Cheaper
product prices mean greater sules, which
in wm means greater turnover; which

in turn if handled properiy should mean
greater profits. _

Yet. actually, the memory manufacturers
are not happy. It appears that there has
been a price war between manufacturers
which, while not only causing stimulation
of the market, has meant that manufacturers
have been forced 1o decrease their profit
margins. Profit margins on memory a yvear
ago, for example, were over 60%. Now,
they el us, marsns are down to near zero.
To counter this the apparent glut 6f SIMMS
will have 1o be stemmed.

As a result, there is a growing rend in
manufacturers o slow production.
Companies like Fujitsu, Hitachi, Hyundai,
LG Semicon, Mitsubishi, NEC, Samsuing,
TI-Acer and lToshiba are scaling back
manuficturer of memory. Reports of other
slowdowns are regular occurrences. This
is all with the intent of artificially
manipulating the market to put the stop
on any further fill in memory prices.

The problem with such a echnique is
that the cause can drasdcally underestimure
the effect. That, after all, is what happened
in the first place. Rewilers of memory;
it could be argued, created the current
problem themselves by forcing prides
down to be ever more competitive,
Manufacturers had to lower their profit
nuirgins to be able tw supply at the prices
the reilers wanted in order to keep the
retailers” customers happy, While the
bandwagon was rolling everyone was happy

But now the bandwagon is grinding
to a hale. Orice there is anvihing suggesting
a memaory shortage, the market will
jump to the abvinus conclusion and
prices will once again rise. Given the
nature of the market, prices can be
expected to rise beyond what they .
should oo,

All this means then, that if vou
fancy some more memory in vour
computer, get itnow! It surelv can'e
get any cheaper, and will probably
only get mpidly more expensive.

This time next vear, U'll probably be
reporting on the highest memory
prices in computing history. I'm joking,
of course. At least Lhope 1 an.

The opinions expressad by the author are not

necessarily those of the publisher or the editor,
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PROJECT
RATING
Kit Available

Order as VF76H
Price £101.99

PIC-microcontroller
based main unit

Multifunction
infrared remote
control operation

Door, bonnet
and bootlid switches
and piezo shock
sensor inputs

Voltage drop
detection

mOutputs for hazardm
lights, central locking
and 1mmob1llser

6ashboard waming LED

Interior and exterior
siren outputs

APPLICATIONS

Protection of cars

and vans (suitable

for negative earth
electrics only)

GAR ALARM

%D@@GE@QOG@@OOS@95@@09@00@000900000

Text by Maurice Hunt

Last year, there were 1-4 million car-related crimes in
England and Wales, with a car being stolen, on average,
every thirty seconds — statistics that are likely to worsen as
more vebicles, with increasing average values, take to the
- streets each year. The unlucky victim of car crime ultimately
ends up baving to pay beavily for the criminal’s actions,
even if they were adequately insured - in terms of the time
spent trying to retrieve and repair their vebicle (assuming

it’s ever recovered), and the loss of no-claims bonus making

it more costly to insure again. This doesn’t take into

account the sheer nuisance factor of baving to deal with the

aftermatbh of a vebicle break-in or theft, and the upset you
would feel if you had any sentimental attachment to the
vebicle - after all, most owners bave some pride in their
car, even if they wouldn’t readily admit io it.
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tis worthwhile 1 take every

possible precaution 1o make

your vehicle less of a likely
rget for unwanted attention —
a recent government advertising
campaign actively promotes
motonAsts o ke steps o avoid
them becoming yer another sttistic
of car crime. One of the most
obvious and effective solutions is
1o install a good alarm system,
which is why manufacturers are
now fitting them as standand to
almost every new car. However,
many vehiclss in useare older
models. many of which are poorly
equipped as regards security —
it is, therefore, sensible o fitan
alarm system 1o protect what may
be an extremiely valuable jtem of
YOUr propery, not just from a
moaeEry point of view.

An alarm and immobiliser system,
which prevents the vehicle's
engine from being started, such as
described in this darmicle, presents a
strong deterrent from car crime,
particularly from the likes of
jovriders or ‘casual’ thieves. In
addition, an alarm with shock
detection can alert vou to clumsy
parkers bumping into vour vehicle
when it is parked in the sireet or
cur park — the damage they cause
can beconsidemble and surprisingly
costly 1o repair, and many don't
bother to inform vou about
the results of their ineprinude:

If you hear your alarm sounding.
vou can iavestigate and quite
paossibly carch thie culprir before
thev have time to leave the scene,
and greatly increase vour chances
of recovering your costs if damage
has indeed been inflicred. You
only need one such incident

0 occur, and the alarm will
probably have paid for itselt
Circuit
Description

Refer to Figure 1. showing the
block diagram of the aliom system.
There are three main parts o the
system, these being the infru-red
transmitter (a separaie batteny-
powered key-fob unit), the
infrared receiver madlule, and the
main control board. The circuit
diagrams of these are shown in
Figures 2, 3 and 4, respectively

e transmirter uilises the
UM3738 EnvoderDecoder chip
(IC1), which includes bath the
encoder and decoder for a coded
tmnsmission (remote control)
system. When the code preset on
the decoder —another UM37358
mounted on the main board (1C2)
— mutches the code transmitted
from the encoder (tmnsmitter),
pin 17 of IC2 goes low for 128ms.
If a further mach is received
within that time, the outpur stays
low for another 128ms, and so on.
A toml of 8,748 different codes are
possible, and are set by means of
links bridging the coding islands
adjacent to the UM3758 chips on
the transmitter and main PCBs.

The coded information is
tmansminted by the modulated
infra-red light emitted from LD2
and LD3. on depression of the
transmitter’s push switch, SW1
The transmitter is powered by
a 12V rype 23A lishter banery.

The receiver unit, which is
mounted remotely from the main
boand within the vehidle’s glazed
ared, consists of an infrared
photodiode (D1) and amplification
and filtering by means of IC1, an
LM324N quad op-amp chip. The
filiering removes spurious signals
caused by ambient light changes,
while amplification boosts the
received encoded signal, for
passing on 1o the main board
decoder (IC2). LED LD1 on the
receiver board indicates when a
signal of the correct modulaton
frequency is being detected.

The main control board is
ased around the pre-programmiad
PIC16C34RCE microcontroller, IC3.
It is programmed to react o the
inputs received from the various
sensors, and o respond ©
commands made by means
of the key-fob tmnsmitter. All
inputs and outputs to/from the
microcontroller are buffered
by the mansistors T1 & T5-14.
Further buffering for high current
outputs to control the indicators
lamp flashing. external siren/pager
and immobiliser facilides is
provided by relavs RY2, RY3
and RY'L, respectively.

IC1 on the main board
is an IMIS8258, RV4558
(or equivalent) dual op-amp, one

Infra—r=d Irifrg—red
ey § b ==
ey fob TECEvar

transmilter module

Figure 1.
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Figure 2. Circuit diagram of the infrared (IR) Transmitter.

Operating voltage:

Transmitter PCB dimensions:
Transmitter key-fob dimensions:
Receiver PCB dimensions:
Main PCB dimensions:

SPECIFICATION

A2V DC nominal,

negative earth vehicle wiring
12V lighter batiery (ype 234)
in transmitier

41 x 30mm

36 x 15 x 62mm

49 x 30mm

125 x 102mm

alf of which is used in differential
mode 1o detect a voliage drop that
would occur as a result of opening
ane of the vehicle's doors, thus
turning on the intedor light and
placing a load on the vehicle
battery: Preset potentiometer RV
is used to set the voltage drop
level at which the alarm & triggered.
LD1 indicates when the voltage
drop deteqor is rigeered, ie.,
when a door has been opened

on the vehicle.

The openmtion of the voliage
drop detector is configurable by
means of jumper links JP1 and jP3.
JP1 activares or deactivates the
valtage drop detector, while JP3
scis whether it is active immediately
after switching on the alarm or 3
minutes after switching the alarm
on — this is in case the vehicle has
an electric cooling fan fitred but
the fan sensor input has not been
connected forwhatever reason.

The other juniper links,

JP2 and JP4. are set to inform
the microcontroller whether
of not 2 securitly code module
(optional), and electric cooling
fan with negative or positive
supply switching dre connected
1o the alarm system.

Power to the main board is
derived from the vehicle's battery
(nominal 12V wired negative earh),
and is regulited by VRLand VR2
to produce +9Vand +35VIDC,
respectively: Decoupling is provided
by capacitors C3-5 (high frequency
decoupling) and C11, C12 & C20
(low frequency decoupling). Diode
D7 protects against accidental
reverse polarity, choke L
suppresses the unit against spikes
appearing on the 12V supply
(produced by the vehicle's ignition
system and other high power
electrical switching), and fuse F1
protecis against overcurrent

PCB constrﬁction

The three PCBs — for transmitrer,
receiver and main control board —
should be built in that order, largely
because the pussive components
are supplied on a bandolier in the
orcder that they will be required if
the boards are built up in this order.
Also, it makes sense 1o stan with
the smaller boards, 1o “get into the
swing' of PCB assembly; and getting
the mansmitter completed provides
a useful psychological boost o help
vou build the other two boards!

Novembser 1986
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Figure 3. Circuit diagram of the infrared (IR) Receiver.

o5V

Transmitter PCB

The transmitier PCB is very similar
in size to the receiver PCB, but is
identified by the label “PG708™1".
Start by installing the resistors R14,
followed by the diode DI and Zener
diode ZD1 (these are identical in
appeaninee, so rexd the numbers
printed on their bodies before
fitting them — D1 is a IN4148, ZD1
a-4V3). Also ensure their correct
polarity, with the black band aligning
with the white band printed on the
PCB legend. Using either component
lead offcuts or the wire links
supplied, fit links into the coding
ishands to set the code of vour choice.

Figure 4. Circuit diagram of the
main control board.
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Neaxr, fir the miniature push
switch SWI, ensuring its four pins
are alipned with the PCB legend
(noting the diffierence in distance
between pins on the switchj and
that it is fitted as dosely 1o the
board as possible

Fit one of the 18-pin DIL halders
onto the board, with its end noich
aligning with that shown on the
legend. Install the capaditons C1
{a ceramic dise tvpe) and C2 (an
electrolytic — ohserve polady),
pre-bending C275 leads so the
capaditor can be fined on its side.
Follow this by firing transistor T1,
a BCS17, so that it is at a maximum
height of 7Tmm from the board.
Nexx. fir the red IED 1D1, so that
its tip is at a height of 10mm from
the boand: Also fit the two blue
transparent infr-red emiuing
LEDs, 1D2 & 1133, so that the
‘waistband’ of each device is flush
with the edge of the PCB. Obsere
the correa polarity with cach LED.

Solder-on the swo brass battery
terminals. using the mbbed one
for the “+" and the dimpled one
for the — terminal. Plug one of
the UM3738 ICs into the DIL
holder; ensuring itsend notch
aligns with that of the holder.
Finally, check yvour work for
mistakes, solderwhiskers, bridges
or dry joints, and clean excess flux
off the boand using a suitable solvenc

Receiver PCB
The infrared receiver module
is built onto the other smiall boand,
Iahelled “P3312R'1". Commence by
insulling the resistors RI-11, followed
by Zener diode ZD1 (a 4v7),
observing polarin: Fir the 14-pin
DIL holder, aligning its ¢nd nowch
with thuat of the prnted legend.
Nexa. fit capacitors C1 & €2
(non-poladsed) and C3 & C+
(elearlytics — observe polarity),
preshending the leads of the
latter so that the capacitors
can be fitted on their sides.
Infrared photodiode DI, 4
BFW41, may he fitted in either of
the two positions nurked DI on
the PCB legend, observing polarin:
Iffitting it near the edge of the
board (facing sideways), it should
be fitted flush onto the PCB, while
if it is to be mounted inboard
(Licing upwards), its leps should
be pre-bent at 9 so its Tace sits at
a meximunt height of 9mm from
the board's surface. The choice of
pasition of B depends on where
the reveiver module is to be
mounted in the vehicle, e at
the top of the windscreen or on
top of the dashboand, respeaively.
Fir red LED LD so ies tip is at
@ height of 8mm fFom the board,
absening polanty: Plug ICL,
an IM123224324 into the DIL
holder. ensuring its end nowh
aligns with the holder's, Solder
the 3~core cable supplied 1o the
receiver board’s *+, "~ and “EXC
solder pads, using the colour code
af your choice — and making a
note of it! Finally, check vour work
for errors, solder whiskers. bridges
or dry joings, and remove excess
e using a suitable solvent.
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Main Control Board PCB
The main board is, unsurprisingly,
the largest in the kit, and is
labelled “P3511'1". Commence

its construction by insmlling

the wire links (markex] T on the
PCB legend); there are eleven

of them, norincluding the coding
istand links: The coding island links
must be set to the same pattern

as you chose for the tmnsmitter
board —else the remaote control
facility won't work!

Nem, fit the resistors (R1-4 are
1% ovpes. the others are 5% W
wpe), followed by silicon diodes
D16 (IN4148), D7-12 (IN400X),
Zener diodes ZD1 (2V4), ZD2
(4V7), and ZD3-5 (18V), ensuring
their commea polanty: Fir the inductor
L1, which looks like a lirpe resistor
Nex, fit the DIL holders for IC1
(8-pin) and 1C2 & 1C3 (18-pin),
ensunng their end notches align
with those of the printed legend.
Install preset potentiometer,

RV1, followed by 1ED ID1
{ensuring correct polarity).

Fit the non-polarised capacitors
C1-10 (C1 & C2 are 100pF, C3-10
are 100nF), then the many (14)
mminsistors. Sepanite these into
their three tvpes before fitting;
T1-8 are BC547, T9-12 are BC337
and TI3 & T4 are BC357. Don’t
get them mixed up!

The terminal blocks are
fitted next. These are supplied
in component form, so you have
10 clip the pin strips (one 10-pin,
the other 12-pin) into the
comresponding terminal block
bodies before soldering them
nto place (vou can push the
bodies on after soldering the pin
strps in place if you prefer).

The jumper links JP1-5 all
require a 3-pin length of the one-
piece pin strp that is supplied; it is
casily snapped into 3-pin lengths
by gripping with thin-nose pliers
ard breaking ar the scored grooves.
There s some spare length in case
vou accidentally snap a piece in
the wrong place. Place the jumper
bridges (again, supplied in one
lengih, 1o be snapped into pieces
a5 required) onto the jumper pins
1o configure the main board
seitings — see Figures 12 and 13.

install the electrolyiic cipaditors
C11and C19-21, ensurng their
correct polirty (these siand
vertically, unlike the other two
boards). Nesr, fit the large power
dindes, D13 & D14, observing
polarity, followed by the voliage
regubatoss VR1 (7809) & VR2 (7805).

Fit the base of the fuseholder
in the Fi position, bending over
its tags after passing it through
the holes but before soldering it
in. Fit the 154 bladesype fuse imo
the holder, then dip the cover on.

Install the relays RY1 & RY2
(plastic-cased nvpe FRAZC), then
RY3 (V23033 exposed nype or
FRAZC). Plug the ICs into their
hiolders; IC1 isan IM158238 or
RV538, 1C2 is an UM3758, and
IC3 is the PIC microcontroller
" (labelled VF3511), Take suitable
anti-siatic precautions when
handling this device

Having completed the board
assembly; check your work carefully
for mistakes, solder whiskers,
bridges and dry juiats, then clean
off cess v using a suimblesolvent.

Testing
Infrared Transmitter

Fit a fresh type 23A lighter battery
between the battery terminals,
observing correct polarity;
+" should contact the mbbed
terminal, *~" to the dimpled one.
Press the buton SW1,
whereupon LED 1D1 should light.
You won't see any light from LEDs
[.D2 & LD3 because they emit
infrared light — invisible 1o humans,
unless vou know different, of
course! Release the button and
LD1 should go off. As 4 further
test, vou could ry connecting
an infra-red photodiode to a
multimeter or oscilloscope set to a
very low voliage range; then shine
[EDs LD2 & 1B3 at the phowadiode
from a few centimeires away while
holding SW1 down, whereupon a
reading should be observed.,
confirming that the signal is being
wansmined in infrancd light

Receiver

With the 3-core acable (supplied)
connected to the board, connect a
9V DC supply between the board's
“+"dnd - terminals, observing
correct polarty The photodiode,
D1, reacts w both visible and
infrared light, so when it is in the
light, LED D1 should be on, and
in darkness, 1131 should be off.
Position the photodiode in a
shaded place, so that 1D1 s off
Point the completed infrared
transmiter (with fresh bateny
firted) towards the photadiode
D1 and press the button. LED,
LD1 on the receiver board should
light in response 1o presses of the
transmitter’s button, confirming
that infrared light is being emined
and received.

You could also connect a
multimeter set on the 20V AC
fange across the receiver board's
output terminals (RX and —);
the voliage reading should change
in response o the activation of the
transmitier, confirming that the
encoded signal is being received
and amplified. Allernatively, use a
arvstal earpiece or high impedance
headphones connecied o the
receiver output, and vou should
be able to hear the code being
tmansmired, as a buzzing sound.

Main Control Board
The only way to fully test the main
control board is 1o connect it up
o all the sensors and set the
jumper links as for your chosen
svstem configuration, and 0
activate the alarm by means of
the remote control tansmirter,
activate each sensor in wirn and
ensure that operition 1s 4s expeced.
However, basic testing of the
system can casily be cumied out on
the workbench. As an initial test,
set jumper linkdP1 1o the 'ON°

+12V IN

GROUND

RIGHT INDICATOR

LEFT INDICATOR
CONTACT 1 IN
CONTACT 2 IN

TO DOOR LOCK
WARNING OUTPUT
INTERIOR SIREN —
INTERIOR SIREN +
EXTERIOR SIREN/PAGER
VENTILATOR INPUT =

0000006000

K3511/K3512

WARNING DETECTORS IN

+12V OUTPUT
GROUND QUTPUT

DIRECT SENSORS IN
CODE LOCK INPUT
IR +9V OUT

. IR CODE IN

IR GROUND
DASHEQARD LED +
DASHBOARD LED —

©OOOOO6 666

OouTPuT

CAR ALARM

Figure 5. Control board terminal block connections.

Figure 6. Vo

Connection

of the IR GD

receiver WS

module. DS
CL
+V
RX
=V
+L
—L

Infrared receiver
meodule

For the colours sees the
corresponding indications
on ihe receiver PCB.

To constant +12V__

Red

of tne fuses Biack Vi
GD
: Crange =

Right I -
Crange G
+ of indicotors Ci
- Cc2
Left Black/White oL
: A
Cantral door Biock L
lacking Red S—
2.g. AMBDZ S+
] ' Interior siren® Se
FN

Figure 7. Connection of supply, interior siren,
hazard warning lights and central locking system.

positinn (activates the voltage drop
sensing circuit), jumper JP2 1o ‘OFF
(optional security code module
not connected), jumper JP3 to
‘DIR’ (which activates the voleage
drop sensing circuit immediately
after switch-on) and JP4 10 'FOS’
(electric fan sensor disconnected).
Appiy a 12V DC supply across
the terminals labelled 12V IN
and ‘GROUND' (see Figure 3).
By adjusting the potentiometer
RV1, vou should be able 1o make
the IED IDI go on and off —set
the potentiometer so the LED is
on the verge of lighting, but not

quite. Now lower the power
supply voltage a fraction (or puta
lead across it such as a 12V lanip).
The IFD should now light,
indicating that the voliage
drop detection circuiiny works,
Disconnect the supply and
connedt the virious sensors and
output devices to the main board,
as indicated in Figures 510 9.
(lgnore the eleciric fan detection
and central locking and immobiliser
facilities). Take care to ensure
correct polarities. Reapply the
power, and check each
sensoroutput device inmurmn.
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Red
Vo = =
oD Black -
Wi
ws_j}.".“"
o= White
cL
+V
RX
=V
Red L£D
+L

Black

i

p

Figure 8.
Connection

of the
dashboard LED,
shock detector
and door
switches.

Shock
detecior

AMBSE

Any contact pin switches
(AMT73 & AMGT7ZS)

lanition lock

Yellow
Yellow

Interrupt
~+ cable

TT—

Ignitien coil, diesel or
petrol pump

Figure 9. Connecting the starter immobiliser (ignition or fuel pump).

Commence with the shock
sensor detector; adjust the
sensitivity control potentiometer
an the unit until the unit's
indicaror LED lights when the unit
is tappecd lighdy (lic it flatona
hand surfice for best nsulis). The
dashboard TED should flash in
unison with the shock sensar’s.

Nem, point the transmitter at the
receiver photodiode, whereupon
the recaver boand LED, LD1 shouled
flicker, mdicuing thay a coxde is
being derected.

The sistam can then be installed
into the vehide, if everything works
carrectly at this stmge. However,
viru could, if vou wish, connecat
other sensor inputs and ouipur
devices to the main board in the
sustem configunition you reuiie,
befure mstlling the system into a
vehicle, wo west the operation
further, although it is somewhat
mowe ivolved o do so.

The operation of the door
switches could be simulated using
an equivalent interor lighe dreuit
{with normally closesl earth
switching ofa 12V lamip), and the
boutbonnes switches could be
simulited using cibles 1o (W

(Groungdd). The interior and exierior

sirens can be connecied to check
they sound when the alaom is
armed then a sensor activared.
Alsoy gt fur vatious seaings of the
jumper links, 10 check the operation
of theS-minute voltage drop
sensing sctivation delay timer.etc.

Final Assembly
Transmitter

Simphr clip the assembled, rested
iransmitter board into the base of
the key-fob casing. as far down as
it will go. (Some manipulation of

I the LEDs 1LD2 & LD3 may be
required 1o firinto the end slot)
Fit a tvpe 234 lighter battery
bemwveen the harery terminals
(nhserving polarity — moulded
insite the casing). Clip the Lid
onto the casing and press
wogether undl the two halves
click shur. Check thar the push-
bunon switch SW1 operates
correctly when the plastic kev-fob
¢ button is pressed, and that

¢ the red LED goes out when

¢t s released (a soldening iron

: ain be used 1o genty melt the
inside of the plisstic kev-iib
button and or the switch button
if clearance is a problem, but ke
care to avoid fumes), Add the
keyv-fob tunsmitter to vour
kevring if all is well

Receiver

Pass the free end of the
receiver module’s 3vcore cable
through the round hole in the
end of the base (rabbed part)
of the shielded metal case
Eull the cable through (slight
filing of the hole mav be
requined), until the receiver
board sits inside the base.
track side facing up. Check
thar the phowxdiode D1 will
alien with either of the two
square holes in the lid or base
of the casing; depending on

¢ the position chosen for it. The
: penmeter track of the board

: must be slid beneath the tabs
i protruding into the mel case,
to which it is then solderexd

4t the poias where the rack
meets the tabs: The lid of the
metal cising (dimpled part)

is then clipped ano the base
to create an enclosed. shielded
receiver housing,

Main Control Board

A suitable phstic housing (nos
supplied) should be selected 1o
house the main board, leaving
some room inside for the cables,
Awatertight casing must be
usexl if the main board is o be
installed under the bonnet —
orin a convertible car?

Prill a hole orholes (depending
oan how many of the supplied
cables will be needed for vour
chosen installation) in one side of
the box and fit one (or more) of
the rubber grommets supplied.
Also drill four holes in the base
(or lid) of the bax, corresponding
to those in each comer of the main
board. You may also wish to dnll
holes o ammach brackets to mount
the box beneath the dashboard
orunder the bonnei.

Connect ds many wiresas o
are needed for your chosen
instlktion (see Figures S m 11) 1o
the terminal blicks on the main
board, pass the cables through the
grommet(s), then fit the board into
the casing using the four plastic
spacers, balts and screws supplicd.
Secure loose cables wgether
using the cble tes provided.

‘The main board's jumper links
TPE-4 must then be configured ©
set the alrm system up in
accordance with the sensors
installed and the switching
method for the voltage
drop/eleciric cooling fan detection
—~ see Flgures 12 and 13,

A wuch of silivcone sealant
can be usex] around the
grommet hole(s) to give added
waterproofing if the unit is 1o be
fitted in an exposed location.

Installation

Important

Safety Note

Before siarting work,
constit aness manusl reganing
any special precautions that apply
o vour vehicie. Since a car battery
is capabie of delivering extremealy
Righ cumrents, it is imperathve that
£vefy possible precaution 1S taken
o prevent eccidental shof Cicuis
occdming: Remove 2l items of
metal pEwebsery, walches, efe.
Before cornecting the meduls
to tha car electncs, the battesy
should be disconnected.
Helpful hint = Remos ground
connection first, to prevent
scoidenial shorong of the-(+)
terminal to the bodywork
of engng, assuming negaihe
earth vehiciz. It s essentisl o
use-a suitebly mied fuse nthe
supply o meduia, The wine
used for the connections shauls
also e rated to safely pass the
requited sument. If in any doubt
as 10 the comest way 10
procsad, consuit & quaified
EUTDMOTE Slecinoian.

Comprehensive insmllation
insiructinns are given in the
leaflers supplied with the alarm kit
Before starting to install the alarm,
please read the safety warning

1
Ignition lock Bollery ! v
! G
1 4]
] ! =
]
1 I Yeliow | o1

]
H Blue | c2
Red I -~ [ oL

Imterrupt
cabis | WA
X S—
Starter motor solencid i R S+
or ‘contgct <o
relay aE =S
85
Brown
Yellow 30
e

Figure 10. Connecting the starter immobiliser (starter motor).

2

Ventilator |
switched to
negative rail

X

Ventilator
switched to 2
positive rail *

12V

P
5

Brown

Brown

Figure 11. Connecting the slectric fan detection.
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Close-up of transmitter PCB.

printed m this article. Referw
Figures 5 to 11, showing the
vidous connedions o be made.
depending on the Ralities vou
require from the system, the
vehicle o which it 1s being fitred,
anl the jumper link settings
shown in Figurs 12 & 13.

The main control unit should
be mounted below the dashboard.
or in a sheltered place under the
bonnet (waterresistant housing
needed here), Alins use grommets
where cables are passed through
bulkhead panels, 1w prevem
chafing: Also ensure thar cables do
not siray near hot oF moving paris
of the vehidle — secure them out of
the way using cable ties or similar
It is sensible o kabel the cables
(orat least note the colour codes)
fur future reference, in case
muaintenanee alieration of the
svstem is required.

The receiver module should
be mounted in a discrete position
either on top of the dashboard,
or at the top of the windscreen,
so that its photodiode has a clear
wsight” through the glass. The
moxdule can be held in place either
using selfadhesive double-sided
pacls. orusing suitable brucketry:
If required. the (marchbxoesized)
meal casing can be disguised with
a suitable covering (e.g vvnide
covering cloth, Onler Code XS05F),
ng that the photodicde
can sill see’ our

Nowe that cable of 3 sufficient
queAntity smcl Gerent msing is
supplied in the kit, as are the
necessary fuses, bonnet and
bootlid pin switches (one of each
supplied), sarter mowor immobiliser
relavand other fixing handware.
The piezo shock detector is
supplied s a ready-buile unit,
as is the mteror siren, and the

dashboard-moumed warning
LED is also supplied ready o fit

The shock detector must be
boled irmly onto one of the
metl panels of the vehide —not
a trim panel, else it won't work
effectively. It has an adjuster knob
on for setting the sensitivity' 1o
shocks. Mount the unit so that
the adjuster is readily accessible
bur not so accessible that it can
be de-sensitised by a porential
car criminal!

The interior siren should be
mounted in a position where
it will not be muffled; the idea
is 1o muake it painful fora thiet
o sit inside the vehicle when
the siren is activared.

Fit the dashboard IED ina
prominent positon (Smm hole
required). preferably as high as
possible in the centre of the
dashboard, where it will be most
visible from ouside the vehicle.

The exteriorsiren and ovpe Z3A
lighter banery for the key-fob
tmasmitier are not supplied,
but are available separuely
(see uptiond parts [iso.

A final touch is 1o afiix the
selfadhesive warning stickers
in & prominent position on the
inside of your vehicle’s windows,
1o inform the world a large tha
your have an alarm system installed.
and thus act a5 a deterrent againsg
unwinted anenton.

Summary of
Operation

Using the

Remote Control

Use the rdghi-hand button if

the supplied kewfob casing has
mwo buttons. The operation of the
teansmitter is as follows:

= v
, [@le]le]slelalele)
f@@@@@@@@@@q
Code lock
on/off JP2
[@og]
ON OFF
JP3
[oo0]
SMIN  DIR
421 Jpe
[ocol [eeg]
OFF ON NEG  POS
a:ii?f Ef?i;f Ventilator detector
K3511/K3512 Car olarm
PEPEPPRAE®EE®
A
elelelelelelelelelelele)]

Figure 12, Positions of the onboard shunts.

Voltage drop detector active JP1
OFF ON
Voitage drop detector not active JP1
G O |
OFF ON
Security code module connected JBZ
| G0 ©
ON' OFF
Security cede module not connected JP2

:

ONI OFF
Veoltage drop dstector active diractly JP3
after switching on clarm O G |
SMIN DIR
Valtage drop detector active & mins after [JP3

switching en alarm (prevents triggering by
the ventilator if this is not connected)

%
2@
=) (@]
e

Ventilotor with positive contact JPL
NEG POS

Vanitilotor with negaotive contoct JP4
G O]
NEG POS

Ventilotor with detector not connescted JP4
O G=b |
NEG POS

Figure 13. Shunt settings.

2% ]

. Push button once— :

alarm acivie deactivaie
with beep signal.

- Keep buiton pressed in—

alarm acuivare deactivite
without beep signal.

. Press bution owice within :

3 seconds of the alarm

being activated — switches
the warning sensor(s) off,
with confirmation beep. :

Notes

@ 5 seconds must be waited
berween activiting and
dizctivating the alarm.

@ The alarm only becomes active
5 seconds after switch-on.

¢ When deswdvating the alarm after
the siren has been ggerad, keep

the ransmitter button pressed |

down until the siren stops

Dashboard LED

Function activate | deactivate warning sensor | wamning sensor =<2 | direct sensor Opergtlon R

— 2 = ! The dashboard LED indicates the

:Jazhboasd LED | Flashing | Rapid Flash alarm status as follows;

nterior siren 2% beeps | 1x or 4x besps | 1x besp ON oM - ;

Hazard lights | 2x flashes | 1x or 4x fiashes | 1x fiash Bash Fiash : 1. LED off —alarm deactivated.

Vehicie staring | Not possible ,| Possible | Not possible ‘ Not possible | Not possible P 2, 1ED slowly flashing —

Siren/paser OFF | OFF Short ON ON | ON alaem activaredd.

A [ I A

Central locking | Locked | Open | Locked | Locked Locked 3. LED papidly flashing — automatic

Table 1. Operation overview. reset of alarm after deactivation;
0 scooexchs entry dieky i opeition.
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Audio and Visual Signals
The alarm system will provide '
additonal status indications by
means of the siren and the

vehicle’s direction indicator

lights, as follows:

bt

2% Hashes and sound —
alarm activated.

. 1% flash and sound —

3. 4% flashes and sound —
alarm off and has been

Diagnostic Function

In order 1o enable you ©
determine which sensor (if any)
has been trigeered, the diagnostic
funciion can be used following
deactivation of the alarm, which

# On deactivaton, if the alarm has
been tripeered, 4 wnesand lamp
flashes will be heard and seen.

— Switch an and off once
if a direct sensor alarm
has been acivated

® The dashbourd LED will flash i — Switch on and off twice

rpidly, indicating automatic
reset after 60 seconds.

if a-delayed sensor alarm
has been activated

¢ Openadoororswitchonthe | = Switch an and off three

ignition to interrupt the reset.

@ Depending on the cause of the
triggered alarm, the dashboard

times if the voliage
drop detecior has been
activated (i.e. a door

alarm deactivated. provides the following information: LED and internal siren will: - has been opened).
CAPACITORS
PROJECT PARTS LIST C12  100pF Ceramic Disc 2
C3-10  100nF Palyester 8
- Ci1-18 1uF 50V Radial Electrolytic 8
Key-fob Transmitter cig 22uF 25V Radial Blectrolytic 1
. : Cz20 220uF 16V Radial Electrolvtic 1
ngISTORlSd{?}EI .W 5% Metal Film " pt 1 F 16V Radial Hleo : 1
% ﬁ:? 1 SEMICONDUCTORS
R4 0 1 Di-6 1N4148 (53
D7-12  1N4D0X - 6
CAPACITORS D13,14 BA2/6A6 Power Diode 2
ci 100pF Ceramic Disc 1 D1 2V4 Zener X
c2 10uF 35V Radial Electroivtic 1 D2 AVT Zener 1
ZD3-5 18V Zener 3
SEMICONDUCTORS D1 3Imm Red LED 1
D1 1N4148 - T1-8 BCH47 8
ZD1 AV3 Zener 1 T9-12 BC337 4
T1 BC517 1 T13,14 BCH57 2
LD1 3mm Red LED 1 VR1 7809 1
LB2,3 3mm Infra-red LED 2 VR2 7805 i
Ic1 UM3758 1 Ic1 IM158/258 or RV4558 1
Ic2 UM3758 1
MISCELLANEOQOUS - ;
18-pin DIL Soct 1 IC3 PIC16C54RCE Pre-programmed Mmroc_aintmller 1
Miniature PCB-mounting Push-to-make Switch 1 MISCELLANEOUS
Bﬂnﬁl’j’ TEI'TT_“I’!E[S 2 L1 100uH Choke 1
Hey-fob Casing 1 n 10-pin PCB-mounting Tenminal Block 1
Wire Links 9 12 12-pin PCB-mounting Terminal Block 1
PCB 1 JP1-4  3-pin Teminal Pins 1 strip
Fi 154 Blade-typs Fuse 1
RY1,2  FRA2C PCB-mounting 12V Relay 2
Receiver Module RY3 V23033 or FRA2C PCB-mounting 12V Relay 1
12V 20/20A Bulkhead-mounting Relay 1
RESISTORS: All *.W 5% Metal Film Relay Plug and Connecting Cables 1
R1,2 470 2 Connecting Cable 6 lengths
R34 10K 2 Dashboard-mounied Red LED & Cable 1
R5 100k 1 12V Interior Siren 1
RG,7 im 2 Piszo Shock Detecior 3
RB 33k 1 Bonnet Pin Switch i
RO ik i Bootiid Pin Switch i
R10 2K2 1 Plastic Spacers 4
Rii 4KT i M2-5 x 20mm Bolts 4 »
M2-5 x Bmm Bolts 3
CAPACITORS na M2-5 Nuts 4
ci 4nTF Ceramic Disc i 7mm Seli-tapping Crosshead Screws 4
cz 100nF Polyester 1 14mm Seiftapping Crosshead Screws 2
Cc3.4 221:F 25V Radial Electrolytic 2 Rubber Grommets 3
Cable Ties 10
SEMicoNDUCTORS : PCBomamting Blade-hpe Fisshadér 11
8-pin DIL Socket 4
D1 BPWA4A Infra-red Photodiode 1 18.0i
8-pin DIL Socket 2
D1 3mm Red LED 1 Jumper Links 1ap
Ic1 LM124/224/324 1 Wire Links 20
MISCELLANEOUS Self-adhesive Window Waming Stickers 4
14-pin DIL Socket 1 PCB 1
3-core Cable 1 length OPTIONAL (Not in K!ﬂ 3
PCB - Power Siren 1 {ZC464)
Electronic Sounder a | (YZ03D)
ABS Box Type MB7 1 (KCRIW)
Main Control Unit Medium Watemproof Box i (ymaly)
Medium Waterproof Box with Clear Lid 1 (YMG3B)
RESISTORS: All /W 5% Metal Film (Unless Stated) Type 23A 12V Lighter Battery 1 (JG91Y)
Ri-4 100k 1% Metal Film 4
?{g éznog i The Maplin ‘Get-You-Worling' Senvice is available for this project,
R7-10 4KT 4 see Constructors’ Guide or current Maplin Catalogue for detalls.
B11-10 1k ) The above items (excluding optional) are available in kit form only.
RO0.28 ATk 3 Order As VF76H (K3512 IR Car Alarm) Price £101.99
R2G-44 10k 186 Please Mote: Some parts, which are specific to this project
RA546 100k 2 (2.2., PCB), ar= not available separatsly.
RV1 4K7/54 Horizontal Preset Potentiometer L L
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HASNANA

?;ojact Ratings

EURECA!

Douglas Clarkson,
describes the EUropean
REcoverable CArrier,

a reusable scientific
space platform from
which out of this world
experiments can

be conducted.

Brian'Adams tunes
you into Radio Cracker,
a charity community

radio stations orgapisation which:alms to
raise awareness of third worid issues and
generate funds for relief and development work.
The AC Power Supply by Ray'Marston
¢ explains the mains supply distribUtion
A useful amplifier phr Oje""t that : pnneiples andilooks atipractical domestic
only switches on when it is i AC wining circuitry.
required, with the application : Par%_‘? ofElntroduction to Totich Key Technology 3
H 3 = H : from Tony Ellis demonstrates the many practical
otf af:itljﬂpéltt f'g{'al' It switches into i security applications for the new encoded 12‘34!’!’3__.“-  Elsctionics 4
Stanapy State 1o conserve power  : gisciranic Key technology. rectpientoRa e e co i

when the signal input is removed. |  Part 2 of PIC Programming by Stephen B e e L RELp: vt 0. co.ak.
£ \Waddington looks at PIC microcontrollers Prices
Prics

in detall and examines the characteristics
Audl o N deo which make them ideal for the first time designern

Monltor ~ Inside next month’s issue
- there’ll be another voucher
Cency adapionto Supenmposet = worth £2 fo Save on your

video and audio signals onto an : 2
RF (UHF) camerwave, suitable . NEXi order from Maplin
for- connection to the aerial input

of a domestic TV set.

Issue 108 on sale

.LOO p Akl I Friday 1st November

A dual proftection alarm
system designed for easy,
installation into sheds,
garages, outbuildings or

s I
e e oo o BRITAIN'S BEST HAEMIH[
an entry/exit detector sensor. '; ':nn [lEn'nn"Ins
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E-mail your

views and comments to: TR

AYV@maplin.demon.co.uk

TV Dimmers

Dear Sir,

1 recently received issue 104

of Efectronics, and feel I must
congratulate vou on a very well
balinced monthly nuagwine, which
covers the eves-increasing range
ofelecironic subjects. Since 1 first
k your magazine in August 1992
mve always found
something of particular interest.
Just prior 1o receiving Nou104, 1 had
been looking up old cireuis for
drill contoliers and imp dimmers,
and with this issue came @ brand
new circuit. My interest was not
principally in a dell controller or

W at present, a BV receiver
S.0.PS, power supply —
fault. The manufacturer
recommends that in the event of
a faulr in the power supply (the 2A
fuse blows and the power wansistor
is the S € 10 all 3 electrodes). the
set should be aperated from an
isolating tmansformer and viidac,

; 1e voltage gradually incressed
whilst the power transistor base
age is monitored. Thave,

fore, ordered one of vour
isolating transformers,

¢ been thinking that an
electronic vanac’, similar to the

ark

Milnes brochure
extracts.

Write to:
Electronics
and Beyond,
P.0. Box 777,

Rayleigh,
Essex SS6 8LU

Drll Speed Controller in issue 104,
or one of Ray Marsion's Brighiness
Control Circuits would be suimble.
An old lamp dimmer circuit using
a e came 1o light in my junk box.
and after testing it with a 100W
bulby, 1 tried it on a working TV,
The TV didn't siars, however, and
when | checked the tdac circuit,
it had filed. | should be interested
o hear your views on the feasibility
of an ‘electronic variac’.

Vic Rolfe, Eadey, Reading

Paul Frost, Technical Assistant
replies: The operation of a variac
is quite different to that of the
Drill Speed Controller (Order Code
VESO0X). Essentially, a variac is a
big potentiometer, which allows an
attenuated version of the input
signal to reach the output. The
level of attenuation can normally
be continuously adjusted between
0 and 270V. The Drill Speed
Controller circuit works by rapidly
switching the applied power. The
resulting waveform is substantially
different from the original, as
indicated in Figure 1 on page 24 of
issue 104. An electronic variac could
not be produced using a triac.
One method to produce such a
device would be to use an inverter
circuit and attenuate the signal
applied to the output drivers, prior
to it being stepped back up to
240V with a suitable transformer.

C.TE Collett, of Waterlooville, Hants,
wins the Star Letter Award of a Maplin
£5 Gift Voucher; for writing in to ‘gas’
about the technology of yesieryear.

Dear Sir,
Firstly, I'should like 1o
congranate vou on an excellent
magazine, with emphasis on
the audio subjects, and the
resurrection of valves, with the
Millennium 4-20. As 4 schoolboy
af 12 (in 1931), I was consmucting
bantery powerad amplifiers for
record reproduction usinga
PLL. weighing about half a
pound, screwed to the board
of a wind-up gmmophone,
hence my love of valves.

T built my first mains amplifier
in 1939, having entered the
radio trade upon leaving
school in 1933, 1 now being, as
vou have gathered, 77 vears
old. I read with grear interest,
the article on ‘CD Versus Vinyl’
by Mike Meechan, also your
readers’ comments; so there's
no point in my making further
comment, suffice for me 10 say
that if the choice were available
today, I would buy vinvl. To
qualify that remark, at the
inception of CD, vinyl

wits providing very good
reproduction, and CD was
introduced 1w "prop up’ a
flagping industry: | condede
that CD has improved the
signal-to-naoise ratio, but aking
into account that 90% of the
British public have hearnng
deficiencdies, the cost is wasted.
There is also the higher
mainienance cost of a luser
replacement and its seuing-up,
against the householder
plugging in a new diamond
stvlus costing abour 8. So,
in my book, €D is not worth

GIET VOUCHE

: the outliy. The main objective

i of this letter is 1o darfy the

i subject of ‘Gas Radio’. I feel

¢ sure you will find the enclosed
: extracts of an orginal brochure
: collected by mwself at the radio
exhibition held at Olympia in

193410 be of interest, as it gives

¢ the'full technical spedfication
i of the Milnes Thermao-electric
: Generator, thatcould be usexd

1o power batter-operated

¢ valve radio receivers — from
: a.domestic gassupply!

: Thank you for your comments

: regarding the magazine and

: articles. As is often the case

: when comparisons are made

: between a technology and its

: predecessor, the two types of

- sound reproduction media, CD
. and vinyl, have their respective
. pros and cons. However, with

- the prices of CD players

: continuing to fall, the value for
: money/playback performance

: ratio of CD players is becoming
: very favourable, with some

: quite reasonable CD players

: now available at well under

: £100. Even the CDs themselves
: are obtainable new for under a
¢ fiver, if you know where to look!
¢ In theory, the laser unit should
: never need replacement,

: since it does not come into

: contact with the moving CD.

- It is fascinating to see the

: Milnes brochure extracts

: (printed below and left) for the
: thermopile generator units,

: which are claimed to provide

: 1W power ouiput when

: consuming 1ft’ of gas

: per hour (available in 4, 6-4

: and 8W versions), with a

: running cost of around

= “d per hour (in old money!).

: It is no less impressive that

¢ you have retained the brochure
: Intact for so many years.




Flattery (and
Trafficmate)
will get you
everywhere!

Dear Sir,
This week, ['was very fortunite
i ceive a frafficmate
receiver from Trafficmaster
in response 1o my winaing
a second prize in the recent
Trafficmaster/Electronics
magazine competition. I am
very grateful for receiving this
prize and thank you very much
for running the competition
| am abour to embark on 2
degree in Elecironic and
Electrical Engineering ar
Birmingham University, and
will have 1o travel m.qncml}'
on many miles of motorwvay
berween home and university
I'mi sure that the Trafficmarte
receiver will be a Tantastic
aid 10 mv journeys these
coming four years, May 1
congritulate you and your team
at Electronics for producing a
fantastic magazine. May 1 also
forwand prose or the new look
of the magazine, the more
modern lavout works very well
indeed. Thank vou once again.
Andrew Evans, Liangynidr, Powys

Thank you for your letter,

and we are very pleased

that the prize has gone to
such a deserving and needful
winner. Good luck with

the degree course.

GesossOoEdBOOO0O0ORDBROD

Seeing the Light
Dear Editor,

As a retired professional
engineer, | enjoy reading
Electroniics each month —

now that I'm without the

old workplace inputs, it's an
excellent medium for keeping
abreast of the latest
developments in the
electronics and relared worlds.
However. the odd error creeps
into even the best article
occasionally: in the ‘Lamp/LED
Brightness Conrrol Circuits’
feature in issue 104, two items

are misleading. First, we read

{on page 38). “...the lamp

power dissipation (and thus,

its brilliance) can be vared over
an approximarely 12:1 range”,
which implies thart brilliance

is proportional o power
dissipation, But filament lamp
brilliance varies much more
markedly than this. The power
(P) change calculation from
P=IV is complicated by the
reduction in filament resistance
as the voliage Vis lowered,

and the current I therefore
reduces at a lower mite than V;

a rough rule is that the rae

of 1 change is half that of

the V change. Considering, say, a
reduction of 10% in 'V, 1 reduces
by about 5% and P is thus about
15% less (90% X 95%). Visible
light output from a filament lamp
varies in proportion to about the
fourth-power of the voliage V
(more accurately, the 3%.-power)
around its normal operating
value, o a 10% V drop decreases
light ourput by about 30% —
wice the reduction in power
dissiparion P Well, why don’t

we take advantage of this
fourth-power relation berween V
and light output, by running the
bulb ar a slightly higher V than
normal 1o get much more lighr?
We come up against another
filament lamp expression, that
the average life expecuincy varies
inversely as the twelfth power

of V—surely the highest-power
relation in technology! So, iV
the light
ourput goes up by a quarter,
bur ar the expense of a halve
life expectancy (¥, = 50
not a good rade-off. Conversely,
of course, a slight reduction

in V will materially increase

lamp life with a not very obvious
reduction in light output. One
suspects that the so-called
‘long-life” bulbs work on this
basis — desizning them as

if for 250V supply and under
running them on a wypical
230-240V mains supply will give
a genuine life increase without
anvbody noricing thar the lighe
output is 2 bit down. By charging
much more for these, there is no

is increased by say, 6%,

loss of profit in spite of reduced
sales from the longer life.
Returning to the article, the
hot-ta-cold resistance mtio of the
average filament bulb is usually
12:1 — miuch larger than the
i:1 quoted (also page 38).
For example, the cold resistance
of a new 60W 240V bulb is
wypically 70-75€, only Vuth
of the resistance of the 9600
hot resismance (from R=VY,).
This ratio also holds for low
voltage bulbs us used in cars,
eic. The high urn-on current
has to be allowed for with
solid-state switching—a 12V
25W vachr navigation light takes
an initial current of at least 234,
The filament is highly siressed
at switch-on by the rapid
temperature change and the
distortion from the muagnetic
field produced by this large
surge, and a “soft start’ actiion
with 2 solid-state switch
materinlly increases bulb life —
4 bonus if its operation is
vital for safety but the lamp
is way up a mast!

Mr. D. Becker, St. Albans, Herts

The cold and hot resistance
ratio varies according to the
bulb voltage and type of bulb.
For example, measuring a couple
of lamps found in the Maplin iab,
a conventional 12V 5W lamp

had a cold resistance of 302

yet a calculated hot resistance
of 28-B0) (from R=P/F); a ratio
of 9:6:1. A 240V 60W lamp had
a cold resistance of 68(}; as you
say, the calculated hot resistance
of 96011 is at least thirteen times
greater (actually over 14 times
in this case). Admittedly, the 4:1
ratio mentioned in the article is
rather low, but if it was a halogen
lamp (the exact type of lamp
measured isn't stated), the ratio
is probably correct, since these
do have a far lower switch-on
resistance than a normal
tungsten lamp. The 4:1 ratio is,
however, certainly not “typical of
all tungsten filament lamps” as
the article misleadingly states.
Thank you for pointing this out,
together with the method of
determining brilliance and life
expectancy. It should be
remembered, however, that

the lamp brilliance also depends
on the design of the bulb's

glass envelope/lens, the type of
filament winding (e.g. coiled,
coiled-coil, etc.) and on its
colouring — a transparent bulb
would appear brighter than a
colour tinted lamp of the same
power rating., Similarly, the life
expectancy of a lamp also depends
on many factors, such as the type
of bulb enclosure (and whether

it can dissipate heat effectively),
the level of vibration the bulb is
subjected to, the frequency of
switching on and off, ete.

fScoeesRRORROOSRRORDODRRR

The Prevention
of Hiss

Dear Sir,
I'm an electronics enthusiast
reading popular electronics
magazines published in the
UK and USA for several years,
My interest is in building
household projects congaining
available components that can
be affordable and useful. There
are several insea killer circuits,
such as mosquito repeller.
rodent deterrent modules, etc.
But I've never seen a device
capable of keeping reptiles
(especially the snake) away
I'm eager 1o build and utilise
a sauake repeller (1 call it the
venom repeller) that drves any
kind of snakes several metres
away 1o avoid encountering such
poisoned species. It's rue in
tropical countries like ours that
the danger of snake bites are
obvious and lethal. If vou or
anyone can design such a
device, it would be very helpiul
and the device could even he
commercially successful in
ropical countries.
A regular reader, ina tropical country
(no name or address supplied)

A great project idea! Development
of such a project here in Britain
could be tricky due to the
scarcity and lack of diversity

of snakes to test the
effectiveness of the project.
Are there any snake experis
reading who know how best

to go about repelling these
creatures in an electronically
realisable way? We would

be interested to hear of
possible solutions!

A comprehensive index to Electronics and Beyond is now available from Maplin.

The index covers every issue from December 1981 to October 1995,

l[L'TH[NlES

Included are details of every article, series and project published during
that period. Conveniently arranged, sectionally and alphabetically, it'll take
minutes instead of hours to find the exact issue number and page you need.
You'll be able to rediscover a wealth of information you never knew you had!
A list of all the Corrigenda published is also included, so you will be able
to find details of changes or amendments. You'll find the index an invaluahle
addition to the issues of Electronics and Beyond that you have. If your
collection is incomplete, many issues are still available as back issues.
The Magazine index costs just 80p NV and can be obtained (subject
to availability) from Maplin Stores countrywide; by Mail Order, using the
Order Coupon in this issue, or by calling the Credit Card Hotline, Telephone:
(01702) 554000, Order As XUB7U. You'll wonder how you ever managed without it!
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by Ray Marston

Ray Marston takes an in-depth look at active C-R filter
circuits in the concluding part of this 3-part series.

. C-R Active Filters . selection of practical test-gear-orientated

: active filiers are described in the next few
pages. All these dircuits are shown designed
around standard 741 op-amps and operated

filter is a circuit that combines passive

rks and one or more amplifier
tages, 1o form a filter that can
wm normal C-R Gilters or from dual 9V supplies, but they will, in fact,

unobminable @ work with virually anv normal op-amp,
: and from any supply voltages within the

Figure 1. ist-order 1kHz low-pass : Figure 2, ist-order 1kHz high-pass
active filter. : active filter.

op-amp'’s nprr'!imu range. If the circuirs
are to be used above a few ens of hll
wide-band op-amps should b
The two most basic nvpes of
are the Ist-order low-pass and hsg
tvpes shown in Figures 1 and 2.1
simple adaptations of the passive t
in Part 1 oof this series. but cach have their
ourput buffered by a unin

amplifier, 1o give a low-i

LIS

ot

F-pass

1CSC e

S SAOWR

2NN On=NVertine

'r‘i‘rl_lﬂl € OuUIpu

with 1 —3dB crossuver frequenca
===, and an ourput slope of 6 }i octave
(= 20dB/decade). With the com
values shown, each circuit has an f
of 1kHz, Note thar the PUTL SiE il to the
low-pass circuit must provide an effective
DC path to ground.
Each of the above o
a smgle C-R st

‘Ist-order” filter

vo filier dreuits uses

S KIown is i

y 3 shows the praciieal
circuit and formula of 2 maximall
(Butterworth) unirv-gai
low-pass filter with a 10kHz bre;
Note that the "2C" capacitor is subj dto

unity-gain hootstrapping from the op-amp's
output. This circuit's ourpu falls off at
a rate of 12dBroctave beyvond 10kHz, and
is thus about 40dB down a
so on. To alter the break frequency. s
cither the R or the C value in proporuon
1o the frequency ratio relative 1o Figure 3;

=

n 2nd-ord

t 100kHz, -

reduce the values by this mitio o increase
the frequency. or increase them 1o reduce
the frequency. Thus, for 4kHz operation,
increase the R values by a ratio of
10kHz4kHz. or 2-5 times

A minor snag with rm- circuit shown in
Figure 3 is that one of its “C’ values should
ideally be preciselv owice the value of the
other, and this can result in some rather
odd component values. l—E cure < shows an
:i{LFﬂ_iu\\_' 2nd-order 10kH \W-{
circuit that overcomes rh1~ snag :lm.l Uses
equal oo .mp‘ ment values. |
the op-amp is designed w
gain of 4+-1dB via R1 and R2, and thu
greater than unity bootstrapping 1o one
of the filier’s capacitors.

Figure 5 shows how two of fhese "equal
component’ filiers can be cascaded o make
a sth-order lovw-pass filter with a slope of

24dB/octave. In this case, gain- fdetermining
resistors " have a mario of 6-044, and
have a mrio of 0-803, giving an overall

voliage guin of 8-3dB. The odd values of R2

and R4 can be made by sericsconnecti
standard 5% resistors.

Figures 6 and 7 show unitv-gain and
‘equal component’ versions, r-o_
of 2Znd-order 100Hz high-pass filters,
and Figure 8 shows a 4th-order 100Hz
high-pass filter. The operating frequencies

crively,

fe=

2nRC

[
R3 Cmm Cma -2V r
10k 1nF =8 1nF = l

R1 R2

Firid
N?\B
R R = ‘741 Q
T4
Out

in i Out : In
low 2) [IR Cmm —gv (LowZ)
A 10k 470pF = ] : t
| OV :

Figure 3. Unity-gain 10kHz 2nd-order low-pass active filter. low-pass filter.

OV

Figure 4. 'Equal components’ version of the 10kHz 2nd-order
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R3 R4

+9V
A7 39k |4Bk5

2INl7

41

&

R1 Rz
ol +av
fe=5—%c 0v 39k |5k87
2IN7

741
16k

Cema C —ay inF =R jnE
10k 1nF-1nFT
r
ov

Figure 5. 4th-order 10kHz low-pass filter.

[of
sr ik
150nF
in
1

Figure 6. Unity-gain 2nd-order 100Hz
high-pass filter.

R1 R2

SE. +3V
fe=3nrC OV 39*' 22K
QXK
C C 741>
I—T—ll—'—- +/l4/
100nF 1conr[j Out

In R R —av
{ 18k 16k 1

OV

Figure 7. ‘Equal components’ version
of 100Hz 2nd-order high-pass filter.

R1 R2

n
l 15k 18k

2 A A +8V
fc"z-rrRC oV 33k | 5k87 {
| 2 7
~ 8

Q’J’_'V 39k ‘48k5 =Hav

—aV

741
T4
T 1ODnF [I]monF[]J

C
i1 + 4 Y
100nF iOOnF
R —av Out
18k xek 1

Figure 8. 100Hz 4th-order high-pass filter.

o
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R1 R2 e
C ey a7 3%k | 22k
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cA cA z|741 T+ +/l4/
?—"_I_I A% 47k | 47k
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Figure 9. 300Hz to 3-4kHz band-pass filter with 2nd-order response.

Figure 10. Variable high-pass filter,
spanning 23'5 to 700Hz.

of these circuits, and those of Figures 4
and 5. can be altered in exactly the
same way as in the Figure 3 circuit,
i.e., by increasing the R or € values 1o
reduce the break frequency, or vice-versa.
Finally, Figure 9 shows how the Figure 7
high-pass and Figure 4 low-pass filters can
be wired in series 10 make (with suitable
component villue changes) a 300Hz o
3-ikHz "speech’ range bandpass filter that
gives 12dB/octave of rejection to all signals
outside of this range. In the case of the
high-pass filter. the *C’ values of Figure 7
are reduced by a factor of three, 1o raise
the break frequency from 100 to 300Hz,
andl in the case of the low-pass filter,
the 'R’ walues of Figure 4 are increased
by a factor of 2-94, to reduce the break
frequency from 10 1o 3-4kHz

= - =
Variable Active Filters
The most useful type of active filter is that
in which the crossover frequency is fully
and easily variable over a fairly wide range,
nel Figures 10 to 12 show three practical

eamples of 2nd-onder versions of such drauits.

The circuit shown in Figure 10is a
simple development of the high-pass filter

of Figure 6, but has its crossover
frequency fully variable from 235 ©
T00Hz via RV1. Note in this circuit, that
the resistive arms of the C-R networks
have identical values (unlike Figure 6), so
this design does not give maximally-flat

‘Butterworth’ operation, but nevertheless,

gives a very good performance: This
circul can. in fict, be used as a high
qualiny tuentable disc (record) ‘rumble

filter: “fixed” versions of such filters usuaily

have a S0Hz crossover frequency:

The Figure 11 circuit is a development
of the high-pass filier of Figure 3. but has
its crossover frequency fully variable
from 2-2 1o Z4kHz via RV1, and again,
does not give a nuximally-flat ‘Bunervorty’
performance. This circuit can, in fact.
be used as a high quality ‘sceatch’ filker;
fixed” versions of such filters usually
have a 10kHz crossover frequency:

Figure 12 shows how the above two
filter circuits can be combined to make
a really versatile variable high-pass
low-pass ar rumble/scmtch/speech filier.
The high-pass crossover frequency is
fully variable from 23-5 to 700Hz via RV1.
and the low-pass value is fully variable
from 2-2 1o 24kHz via RV2.

Tone and Notch Filters
Excellent active C-R tone filters, with verv
high effective "Q" values, can be made by
using twin-T or Wien nerworks in the
feedback loops of suitable op-amp drcuits.

: A 1kHz rwin-T design has already been

described in Figure 15 of Bart Lof this
series. Figure 13 shows the pracrical
cireuit of 1 1kHz Wien bridge based tone
or ‘acceptor filter. The Q of this circuir is
variable via the 10k variable resistor; R2
Note that this circuit becomes an oscillator
if R2 is reduced too far (1o less than owice
the Kl value). -

The basic twin-T notch filter has a very
low Q. The filter’s Q, and thus, the nowh
‘sharpness’, can be greatly increased by
incorporating the twin-T in the feedback
network of an active filier. There are tvo
stndard wavs of doing this. The first way
is to use the shunt feedback technique
shown in Figure 14, in which the input
signal is fed 1o the twin-T via R1, and an
amplified and inveried version of the
filter's ourput is fed back o the filier's input
via R2, which has the same value as R1L
Figure 15 shows the practical circuit of a
1kHz version of this tvpe of active filier.
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OV
Figure 11 Variable low-pass filter, spanning 2'2 to 24kHz.

oV

Figure 12. Variable high-pass/low-pass or rumble/scratch/speech filter.

R .
—
16k
C
1k
1GnE
+9Vv
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In
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low—
1
source —_——
9« =2nRC
OV
Figure 13. Wien bridge based 1kHz
high-Q tone filter.

frequency can be trimmed shightly via RV1,
and the null point can be adjusted via RVZ,
which should be a muld-turn type.

A THD (Distortion) Meter

The bootstrapped wwin-T notch filier can
be used as the basis of an excellent woal
harmonic distortion (THD) or “distortion’
meter. Here, the filter’s notch is uned
the basic frequency of the input test signal,

and totally rejects the fundamental frequency

of the signal but gives zero atteénuation 1o
the signal’s unwanted harmonics and mush,
etc., which appear at the filter's output; the
output signals must be read on a true rms
volt or millivolt meter. Thus, if the oniginal
input signal has a rms amplitude of 1,000mV,
and the nulled ourput has an amplitude of
15mV, the THD value works out at 1:5%.
Figure 17 shows the practical circuit of a
high-performance 1kHz THD meter. This
filter’s Q is set ar a value of 5 via the 8200-
10kQ divider, w give the benefits of easy

tuning combined with nearzero second
harmaonic (2kHz) signal anenuation. The
inputi signal 1o the filter is variable via RV3.
and the filter’s tuning and nulling fre variable
via RV1 and RV2, respectively: SW1 enables
either the filter’s INPUT or its DISTorted
outputto be fed to an external rue rms meter;
note that the meter feed line incorporates a
10kHz low=-pass filter, 1o help reject unwanted
‘noise” signals and give a truer reading of THD.

To use the Figure 17 THD meter, first set
SW1 to the INPUT position. connect the
1kHz input test signal. and adjust RV3 1o
set a convenient (say 1V) reference level
on the true rms meter. Next, set SWlto the
DIST position, adjust the input frequency
for an approximate null, then trim RV1 and
RV2 alternarely until the best possible null
is obrained. Finally, read the nulled voliage
value on the meter and calculate the
distortion factor on the basis af:

oy - Vizz 100
THD (%) ==~ RHCTESES

RZ
i
-
18k
Rl Twin—=T
T8k Filter _?
In Out
t 1
P

Figure 14, Basic twin-T notch filter
using shunt feedback.

The network’s null point can be adjusted
via the 1kQ varable resistor.

The second (and more modemn)
Q-boosting method is the bootstrapping
technique, which has already been
described and shown in basic form in
Figure 12 of Part 1 of this series. Figure 16
shows a practical example of a 1kHz
variable-Q version of such a circuit. The
wwin-T's output is buffered by the upper
op-amp (2 unity-gain voliage follower),
and part of the buffered output is tapped
off via KV3 and fed 1o the bouom of the
rwin-T (as a bootsirap signal) via the lower

When RV3’s slideris set o the lowest
(ground) point, the network has zero
boatstrapping, and the circuit acts like a
standard twin-T filter with a Q of 0-24.
When RV3's slider is set to the highest
point, the network has heavy
bootstrapping, and the filter has an
effective Q of abowut 8 and provides
avery sharp nowch. The filter's centre-

op-amp (another unity-gain volage follower).

RZ
1
e
18k
"
1k
21
? 1Bk 16k 16k =
C [
—l amC
10nF 10nF I i
\7s
o 7es| | Em20nF [ (rull)
ik 1
(Null),
OV
oV
Figure 15. Practical 1kHz twin-T notch Figure 16. 1kHz variable-Q
filter with shunt feedback. bootstrapped twin-T notch filter.
17. 1kHz THD
(distortion) meter
circuilt.

]1ka

Cutput ‘to
—=Truz R.M.S.
V/mV Metsr

= 10nF
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i Inresponse; microprocessor

¢ designers have developed 16- and

¢ 32-bit technologies that can be mass

¢ produced, such as the ARM710 shown

: in Photo 2, and the Hitchi H6, for the

i embedded marker. Meanwhile, Intel
 continues to climb the price performance
¢ curve, and push its technologies towards
¢ the high-end workstation marker.

I The PIC family falls into the low

i 8-bit category. While you might

¢ struggle to achieve the performance

i required for a Personal Digital Assistant
! (PDA), PIC devices are ideal for

! simple control applications such

i as inpuroutput (LO),

i Inits simplest form, a microprocessor
i is constructed from three components,

¢ as shown in Figure 1: the central

i processing unit (CPUTy; memory:

i and inpugoutput. The engine of

¢ the microprocessor and indeed,

i any computer, is the CPU. This

¢ handles instructions and data or

i words in 4-, §-, 16- or 32-bit formars,

¢ depending on the type of device.

i Thethree key elements of the
eeoevoeeo0o00v0O0 pAHT'I ©e9@@0®0®006 8 8 @ : Mroprocessor are connected
: berween the CPU, memory and LO.
: The number of paralie] data wires
Stephen Waddington claims that developing ; family, the microprocessor instruction
. : ¢ width and conseguently, the data bus,
projects around an embedded microprocessor is

known as the data bus, These wires
: are used to transmit data internally
by Stephen Waddington governed by the CPU instruction
¢ and da@ width. In the case of the PIC

together by a series of parallel wires,
Microprocessor Basics
¢ which make up the data bus is
is typically 8 bits wide.

no more complex than any other design strategy. = Butthe PIC chip is more than
» : . simply a microprocessor. Each device
In the first part of this series, be introduces the Qs sl
kf.ﬂ’ elementis Of a microprocessor. ! bevond those of a micropracessor,

such as a system oscillaior, EPROM,
i 1O buffers and AD converter. For

t university, within the second week i The microprocessor market is segmented
A(Jf the first term. Digital Electronics into the three main areas of embedded ¢ this reason. PIC devices are commonly
stuclents are mught how to build nested control, deskrop PC and high-end work ¢ referred to as microconuollers. These

sequential logic circuits. By the fifth week. station. Increasingly. the margins between @ devices are designed 1o stund alone,
they're designing control systems formajor  © each segment are blurring. For instance, : and require minimal additional circuitry.
traffic junctions. Week six is nuclear reactors.  § it used 1o be the case that the 8-bit 730 :
I'm exaggerating of course, but not thar much. dominared the embedded control market,

I spent eight weeks learning how to build while the Intel 8086 was king of the
NAND gate state machines. [ knew Moore’s deskrop, and the Digital Alpha or MIPS i n
Law backwards. And then, lecturers microprocessors occupied the high end. : it
introduced the concept of a microprocessor. ¢ Ten years ago, the rules changed.
Suddenly, a four ter logic circuit with a ¢ Users started to demand the power of a Frgz:gng 4
multiplexer, numerous flip flops and a clock mainframe at the desktop, and a controi : unit (C.A.U.) "
could be replaced by a single microprocessor | system with the complexity of a deskiop i :
device, and few lines of code. Here lies the PC in their car. Mobile phones, TV games : It /Cutpat
bemury of microprocessors. They are inexpensive | consoles, personal digital assistants such i
and relatively s_im[_')ﬁsn‘u n design terms. as the .-l\‘pple Ne_wiu_p as .*Ehunm in Photo 1. Figure 1. High level

The PIC family, in particular, are ideal for all require the funcrionality of a 486, but : | microprocessor block diagram.
the designer or hobbyist looking to praduce at the price of an 8-bit microprocessor. i .

a single-shot design. The cost of progmmming,

de-bugging and prototyping tools for devices

such as the 8556 or the 780 nuke them unsuimble

in this market. These devices are typically Memory Machine Code Assembler .
used in consumer applications with produaion Contents Representation Mnemonic ietrd<tion
runs in the onder of tens of thousands.

Before we dive into the theory of PIC : intel Causes CPU to
development, we'll spend the first feature 8088 (s i Pty FEdER eparation
in this series examining the basics of :
microprocessors. The PIC family of i pic | 1000000010 202 Move X.Y M‘?er xt_:otnte‘r('l_ts
MICrOProcessors or more accurately; i i
microcontrollers, is only one family
in a classification that includes ARM, Figure 2. Binary representation of microprocessor program for both Intel 8086 and PIC family.
Motorala, AMD and Hitachi. : :
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Central Processing Unit (C.P.U.) Program counter
| : Points to the memory lecaton whers the ned
‘ : sequeniial insiructon S to be found. Updstad
3 automaticaily by the CPU following the execution
Accumalator(s) : of the current instruction.

— Program Counter : | Instruction Register (IR)

Reglstter AR SAL, : Temporafily stores instructions etched from memosy,
2 : Stack Poiriter - and fonvards them on to be decoded by the

: : control unit.

Stotus. Register . | Stack Painter (SP)
: Pointer to &n area of memarny resened for the

Timing & H Clssk temparary Sioage of vanables.
Sentrot Hnt @ . | Accumulator

Intermediate storage regster; used © transier data
from memoty to CPU and viceversa.

Status Register

= - H Rsfiects the cument status of the CPLL Instrction
Stotus Instruction Reg : fetched from memory are passed to the control
= 3 urit for decoding and subsegiient sxecution via
E ihe instruction register, as shovn in Figure 4.
: The instruction decoder determines what fundtion
o operation needs to be perdormed. The achial
i operation is executed by the control unit, which
Shift Controller/ : seiects the approphate combination of indhidual
Seguencer 3 control lines.
R e R B - : | Table 1. Reserved CPU registers.
VYVYVVVVVVVY : g
Add Individual Cantrol 5
Lines

Multiply - Architecture

: Figure 3 delves a level deeper into the core
: elements of a microprocessor introduced in
¢ ¢ Figure 1. Contained within the CPU is a set

Soolean :

of registers, an arithmetic and logic unit (ALLT)
= : and a conirol unit. These three elements
emporary i = A i
Buffer Reg Figure 3. Detalled microprocessor | @ connected together by an internal bus. )
block diagram. : Phato 3 shows the block dingram of the 62-bit
: IDT79R4600, with the key elements highlighted.

Harvard versus
Von Neumann

Programs, consisting of a list of instructions  ;

for the CPU, are stored in memory. The :

CPU carries out operations hased on these

instructions on data which is also stored :

in memory. In the original computer

architecture proposed by Von Neumannin - ¢

1943, there is no distinction between the

memory for progeams and data — they are

both stored in the same block of memory.
Utilising the same memory for programs

and data means that memory requirements

must be defined at the start of a project.

This is a difficult iask. Underestimating

requirements means that the developer

will run shom of memorny;, while in the

opposite extreme, excess memory will

cause the microprocessor to run inefficiently:
Hanard adapted the Von Neumann

mode! and separated instructions and

cama memory. This increases the security

of the microprocessor, but also gives

the developer greater flexibility in the

management of instructions and data.

By splitting the two ypes of memory;

the data word can be longer than the

instruction word. Similarly, it means that

other elements of the microprocessor are

not restricted to pure multples of the dara

word length. The PIC, like Intel or Motorola

devices, is based on the Harvard architecture.
Within a microprocessar, a program

is stored in binary form as a list of

sequential instructions. as shown in

Figure 2. The CPU executes the program woa%gm“
by fetching individual instructions from : | embedded microprocessor.

memory for decoding and execution.
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Photo 2. ARM710 from Advanced RISC Machines (ARM).

The CPU register set comprises both
general purpose and special purpose types.
Generl pumpose registers cin be manipulated
by the developer. They are used to store data
on a temporary basis during the execution
of a program. Special purpose registers are
reserved and used only by the CPU. Details of
the reserved register set is shown in Table L
The control unit itself can be either
hardwired or microprogrammexl. Some
of the earlier 8-bit processors used a
combinational logic circuit. Here. output
lines are activated according to the
combination of input signals. The control
unit outputs are individual dedicated control
lines, used 1o activate other sections within
the CPU. For example, one line would
endble the ALU for addition and another
would enable SR for read onto the dara bus.
Using the hardwired approach. only one
control function can be activated at any
one moment in time. Control of the CPU is
achieved using a synchronised sequence of
instructions, and resultant control functions.
A downside of this approach is that unused
binary combinaiions — or instructions — are
permissible and cannot be trapped. Using
these undefined Runctions cmn lead to bizame
and apparenily unexplainable results.
Modern microprocessors such as the
PIC family avoid this problem by employing
a microprogrammed control unit. This
is effectively a microprocessor within
4 MICFOProcessor, consisting of 4
Microinstruction Address Register (MAR),
Microinstruction Data Register (MDR)

and a micro sequencer. Each incoming
machine level instruction is decoded

by an inbuilt routine which consulis

a microinsiruction look up able in

order 1o convert the instruction into a
sequence of one or more microinstructions.
Each microinstruction triggers individual
control lines within the CPL.

The third component of the CPU is the
AL GArithmetic Logic Unit). The ALL performs
both mathemarical functions such as add,
subtract. multiple and divide as well as logic
operations such as NOT, AND and OR.

The Program Cycle

Every jub a microprocessor does is broken
down into a sequence of simple tasks, The
sequence of msks — or progrimme — is storedd
in memony. An electrical code of binary
digits is assigned o each wask or instruction.
Instructions will take up different amounts
of storage space depending on what the
instruction actually does.

Fetching different instructions from memory
takes varving numbers of system clock
cvcles dependent on the level of complicity
of the action required. In the case where an
instruction requires data from two different
areas of memorny, addition:t! external fetches
are needed as part of the instruction
decoding process. Memory read and writes
may take several clock avcdes o execure.
Consequently, the execution times for
different instructions will van:

The program counter always points (o the
memory locution where the next instruction
is to be found. and is automarically updarted
as part of the feich-decode-execute cyvdle
Usually, the program counter will point 1o
the next sequential memorny locaton, but
this is nor always the case.

When the microprocessor executes
a BRANCH or JUMP instruction, the program
counter will be set 1o point o a non-sequential
address. Alternatively: when the CPU is
interrupted by an external device, the
congents of the program counter will always
be overwritten with the starting address of
the appropriate interrupt service routine.

Program execution consists of repeared
fetches, decodes and executions, as shown
in Figure 5. Once an instruction has been
read from memory. it is passed to the
conurol unit for decoding. This decoding
process requires the CPU to consult a
lookup able in order to determine the
sequence of microinstructions needed
o perform the desired funciion.

Another function of the decoding process
is 10 generate any addresses required, such
as in which locarion daa is located or where
the result of an openation is Iocated. Additonal
externdl reads from memory may Be required
to locate additional data. Once all relevamt
information has been collected by the
control unik, it sets the appropriate control
lines to allow the instruction to zike place.

Fetch =4 ¥ — Clock
Control <@
Centrgl Processing Unit (C.F.U.) ?;Bmm”e"/’ <i—
Executs T Control
Cantral Lines
AAAl LA A
Program
Counter .
Instruction
] | l—u—l—J—l—l—l—I—]DezGéEr
‘ Accurnalator
Address - Dato
ResCLITITTT]  (temporary starage) Register

Memory

Figure 4. Instruction decoding with the CPU.
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C.P.u:

Fetch Next
Instruction

MEMORY

(pointad o by
Pragram Counter)

A A

Read Next

v

Decode Instruction

Gensrote Addresses

Instruction
from Memory

(Scurce and
Destination)

v

I
Execute Instruction
(By setiing goppropricte

Fetch Operands

micreinstruction control
lines within CT.F.U.)

v

Updote PC toc Point
to Mext Instruction

Write

Figure 5. Fetch, decode,
execute cycle.

Clocking

As we have seen, every action within a
micraprmcessor is triggered by a control signal.
The control signals themseldves are triggered
bv the microprocessor or system clock
linked to a thin slice of quanz crystal. The
clock circuitry may be on the microprocessor
or microcontroller as in the case of the PIC
family, or on a separate chip. The quarz
crvsial is alanys sepanite because it is

usually as large as the chip itself.

When an electric currem is passed through
the quartz crystal, it vibrates at a very
predise and regular rate. The clock crcuits
use these vibrations to send a regular
stream of pulses o the microprocessor’s
control unit. Nothing can happen without
a clock pulse. The mte at which the clock
sendds out pulsés is measured in millions of
cveles per second (MHz) and controls the
speed ar which the microprocessor works.

Switch On

When a machinge controfled by a microprocessor
is switched on, the first thing that happens
is that an electrncal signal is sent direct o
the Progrum Counter to set it o zero. This
is called the reset signal. As soon as this is
issued, the dock is started which in tum
generates signal from the control areuits,
The first control signals put the start address
af the first instruction in memory — stored
at address 0000 0000 0000 0000 - anto the
address bus and ferch the byte stored at
that address into the instruction rezisier.

Speedup Techniques
Instruction execution speed can be improved
by incorporating techniques such as internal
concurrency, a presferch instruction queuc
and pipelining.

Iinternal Concurrency
This is the ability of different secdons
within the CPU 1o perform their tasks at
the same tme. For example, the program
counter could be loading the address
register simulianeously with the ALU

: performing a calculation, the instruction

i decoder passing an instruction onto the

: controller and the daa register being
loaded with the next instruction.

Prefetch Queue

Use of prefetch queue involves feiches
of several instructions in 2 single insiance
and storing them in a buffer within

the CPU. External bus cycles are not
required with every instruction ferch,
leading 1o reduced execution times.
However, if a brunch is encountered,

a completely new instruction sequence
needs to be ferched.

Overlap Techniques

‘The instruction ferch-decode-execute
cycles of successive instructions can

be ll_t'erl:![)]?t‘(i, as shown in Fizure 6.

One instruction can be execuring at the
same time as 2 second is being decoded
and a third is being feiched from memory.
This results in 4 certain degree of
concurrency which in turn leads 1o

a higher system throughput.

- Memory

I Microprocessors interface externally

i to Read Only Memory (ROM) and

¢ Random Access Memory (RAM) using

a sequence of conirol address and data
lines. The PIC family of microcontrollers
includes memory on-chip: Figure 7 shows
: the interface signals between the CPU

2 and memory. Memory locations are

: accessedd via the address bus, while the

¢ contents of each memory location are

. wransferred over the daw bus, as shown
: in Figure 8.

Both the address and data buses are
comprisedd of parallel wires running across
the surface of the PCB between the CPU
and the memory array: This can be either
on=chip as in the case of the PIC family,
or mounted together on a PCB, as in the
case of a large svstem such as a PC. The
number of parallel wires thar constitute each
bus varies with the word size of the CPU.
In the case of the PIC, this is typically S:-bits
wide, but can be 16-hit for a 16-bit processor
such as the Intel 3086, 32-bit or 64-hit.

1
{ Instruction #1)

Figure 6. Overlapping
.+ of instruction cycles

L J to achieve speedup.
‘Instruction: : Address : Operand : Instr #1
: #1 Fetch : Decade :Gensrction: Fetch : Exscution
: P> - : 2 : :
‘Instruction: . Address : Operand @ Instr #2°
i #2 Fetch: Decode :Genergtion: Fetch : Execution :
B
: ‘Instruction: : Address :@ Operand : Instr #3 :
: : #3 Feich : Decods :Generation! Fetch : Execution
: ; - = = & >
iInstruction: Address @ Operand
: - #4 Feich:© Decode :Genergtion’ Fetch
X 3 £ 3 - B
: : :Instruction: Address

He o > b P :
: #5 Feich : Decode :Generction:
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The Outside World

The reason that we're looking at
microprocessors and more particulardy,
the PIC family, is so that we can build
useful applications and devices. It s
no use creating complex progrums
0 run on 4 microprocessor without
the ability to send and receive signals
for the outside world. A microprocessor
controlling a machine such as a
dishwasher or vehicle braking svstem
must issue control sigrals 1o achieve
a desired reaction and respond
1o what the muchine is doing.
To enable the microprocessor
0 exchange informaton and react
1o external signals, VO devices are
assigned a memory location. Each
LO device is given its own address
and is linked 1o the address, dia
ancl control buses. In this way,
VO devices are handled by the
microprocessor in exactly the same
MANNEer as memony locatons.,
Input and outpur (1/O) devices are
connected o the microprocessor
via a bus. Again, this can be on<chip
as in the case of a microconroller
such as the PIC family, or across a
PCB. The mujority of 'O devices
worrk at different signal levels o the
microprocessor. For this reason,
interface devices are used, as shown
in Figure 9, 1o translate signals between
the DO devices and the microprocessor.
There are three different types of
L'O device used 10 tanslare daa o
and from a microprocessor. These
are outlined below:

Analogue to Digital

The signals within a microprocessor

are completely different 1o those
procduced by a heat sensor, or required
to drive a motor: The microprocessor
operates at two signal levels, high

andl low, wpically OV and SV An analogue
device, meanwhile, constantly varies
between two levels, typically OV and

12V For an analogue device. any voltage
berween these vwo levels is possible

As the microprocessor can only
handle digital signals with no intermediae
states, analogue information from
4 device such as a heat sensor must be
converted inro a digital formar. Similariy,
hefore 4 microprocessar can drive
4 motar, its digital signal must be
converted into a suitable format.

This is achieved by using an analogue o
digital converter or digital 1o analogue
converter for the reverse openition.

As Figure 10 shows, a digital-to-analogue
converter converts a sirng of binary
signuls from a microprocessosinto a
corresponding voltage relative to value
of the binary input. Similarly, an
analogue-to-digital converter ransforms
an anglogue signal into a corresponding
binary output. Again, the value of
the digital output is relative to the
magnitude of the analogue signal.

Photo 4 shows an 8-bit analogue-
wrdigital converier from Philips,
capable of sampling an amazing
600 million times per second.

IDT79R4600
64-Bit Orion™ Microprocessor

g T — e

e el == 322

Photo 3. Key elements of 64-bit IDT79R4600.

Address/Port
fis=
Data
Central !
Processing Memory/input/Output
Uit (Gl Read
Write

MAABRIALE

Memory 1/0 Port

1/0 Device

Figure 7. CPU/memory interface.

Address Bus Figure B.
Memory access.
Data Bus
Central Read
Processing S = Memory
Unit (C.P.U.)
Write >
Read
< eady
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Eace _ - Serial to Parallel
Microprocessor : Loeation O : ¢ Electronic signals move round the
/0 interface. : LY : ¢ microprocessor in parallel. Tpically,
Contents (doic : : " N
S . ( ) l 5 : the IO bus of the PIC family of
microcontrollers is & or 16-hits wide. Some
peripherals such as a mouse, kevboard or

Duta
; Bus 3 :
<= i tape stream, however, can only receive or
: ¢ pransmit data in a serial format, one bit a

Address
Hus : Address
Decoder

vyy

time. In this case, a serialto-parallel or
parallel-to-serial interface device is used
I J 1o convert signals, as shown in Figure 11.

—
—B
_’.
-
>
> | : : :
z E : In the case of the serial-to-parallel

: | Logalion x : { device, serial dat is stored in a buffer
Read/ i ol control i by the interface chip undl 8- or 16-bits
Write ¢ i are received. At this point, the buffer is

: i empried and its contents delivered 1o the

i microprocessor. A similar arrangement

applies for a parallelto-digitl converter.
¢ Parallel dara is stored in a buffer and
Figure 10. Digital-to-analogue 1/0 converter. i delivered bit-by-bit to the output perpheral.

The peripherals linked to a microprocessor
often work much slower than the device

50— itself. For example, a microprocessor
—+ could send 10,000 characters a second
Doterinas — Digital 10 a printer. but it takes a printer a minute
e o Analogue Analogue output relative i ormvoio actually print them. To allow
Microprocessor —B»| Analogue ’ Output to digital input. Waveform ¢ for this. additonal memorny devices are
_gpo| Converter :‘_5 o C!"‘-'del ?”“':‘JUE 569"0'- ¢ used 1o store the character codes while
rue signal 15 snown Y F
- dottad Tins: This oeeadnts : they are waiting to be printed.
07 - for impedance of output circuit | : In the next issue, we'll look at the

PIC family in detail and examine the
characieristics which make it ideal

for the first time designer.
DO *
—> 1
B 1
8—Bits Mapped
onto Output Serial »a

FE e [
Parallel 1
Converter_._.]

— 1

— 1
D7

Figure 11. Serial-to-parallel I/O converter.

NOW YOU CAN SEE THE COMPLETE RANGE
OF MAPLIN GOODS ALL UNDER ONE ROOF.

% VIRTUALLY EVERY HOURS
CATALOGUE ITEM OF BUSINESS
W ON DISPLAY Monday to Saturday

S from 9.00am to 5.30pm
Al (Opens at 9.30am on Friday)

3 REGENT STREET, LEEDS
TELEPHONE: (0113) 244 9200

MAPI.IN SU PERSTOR
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ello and welcome 1o this month's

Technology Warch: Don't forget

that you can e-mail me, at
whatnet@compulink.co.uk. with vour
commenis and suggestions for developments
that you would like 1o see feawred. This
month, we'll be looking at light-emitting
polymers (LEPs), and how they are set 1o
revolutionise the display indusiry.

On 5th Seprember, the components
division of Philips signed a non-exclusive
agreement which will give the giant
corporation access to a revolutionary new
tvpe of low-cost display developed by a small
start-up company based in Cambridge. The
2L-strong company in question, Cambridge
Display Technologies (CDT). holds a wotal of
26 patents in the ficld of LEPs, and shows all
of the signs of being a British success story.

The original pioneering work on LEPs
took place at Cambridge University's
Cavendish Luboratory over seven vears ago.
Two scientsis, Professional Richard Friend
and Andrew Holmes, discovered that light
eminting structures could be made from
polymers - as opposed to waditonal
semiconductors (such as LEDs).

The discovery was, as with so many others,
made by accident. While the scientists were
investigating polymer transistors; they
noticed thar rhe device would glow
whenever the current was applied.

By 1992, the discovery’s commercial
implications had become clear and CDT
ws formed as a partnership between
the university and a venture capitilist,

LEP displays are constructed by applying
a thin film of the electroluminescent
conjugared polymer (the orginal work used
a compound known as poly p-phenviene
vinvlene) onto a glass or plastic substrate,
which is coated with a tmnsparent indium
tin ixide electrode. An aluminium elecirode
is deposited on op of the polvmer.

Applving an electric field between the two
electrodes causes the polymer to emir light.
Modificiions to the chemical allow different
calours to be emitted. If the chemical is
arranged in isolated patterns — such as the
severnt segments of a numeric display; icons,
ora scries of individual pixels — characters

CDT prototype display without its mounting frame, |

showing construction

(AR KRN E S R RSN E R AN N RN ENDRNE

with Martin Pipe

and graphical symbols can be formed. LEPs
offer many advantages over other display
technologies, such as LEDs, LCDs and the
fragile vacuum fluorescent displays, They
offer a bright and readable display that can
be viewed over a wide angle, unlike LCDs.
Most LCDs — in particular those used on
portable computer displays — need some
Kind of backlight 1o make the characters
visible. These backlights, which consume
power, are not required with the self
emiriing” LEP-based displavs.

LEP displays only require a low voltage —
typically 5V and at an extremedy low current
— 10 goad the material into emitting light.
Current consumption is a tiny fraction of that
needed 1w energise a LED of the same size.
LEPs are therefore a logical device for
hutrervspowered equipment, such as PDAs,
celiphones and notebook PCs.

Another advantage of this wpe of display
for computer use is the exstremely fast
response time. A rivail development by
Pioneer Corporation and Eustman Kodak,
known as the Organic EL (electroluminous)
display, claimis a response time that is
50 times better than that from LCDs.
Imagine —no more waiiing for cursors
to catch up with mouse movements!

The minimal depth, low material
costs and mass-producibility of LEDs
will allow displays 1o be used where they
couldn’t previously. On Philips’ corporate
web site, a secton called Vision of the Furnure’

http://vww.philips.com/design/vof
tantalises visitors with new and specacular
product ideas, such as video postcards
and emation containers.

1EPs could bring some of these ideas
closer to reality, as well as making VR
headsets practical (there are probably more

F—=
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CDY's 80 = 16 dot matrix dispiay.

sci-fi novels on VR than there are users

at present!).-Initaily, though, Philips will
probably use the devices in boring old

CD players and car stereos. Pioneer has
confirmed that its first product 1o use the
similar EL display will be a car audio product.

LEP dispiavs do have a significant
disadvaniage when compared 1o other
ypes. Opemtional lifespan is limited 1o
20.000 hours. although Philips and CDT
dre investiparing ways of extending this
to 50,000 hours before commercial
praduction begins, Compare this figure
with that obtainable ffom LEDs, LCDs
and fluorescent displays.

I have an old Hitachi VCR, the luorescent
clock display of which has been working
cominunusly for over 130,000 thousand
hours. Clearly. LEPs may prove unsuitable
tor such applications — unless lifespan is o
be delibenutely engineered into a product
(Hitachi, in 1981, probably didn't expect
its VCR 1o still be in use 15 vears laier).
1t must be said thae all previous generations
of display suffered from short lifespans in
their infancy, and improved gradually.

LEPs wiil, no doubt. follow suit.

According 1o a spokesman, CDT is
working on LEP displays that can displav
a variable brightress — in other wonds,
grevscale. A rectangulir mass of red.
green and blue LEP pixel sequences
could be formed, in a similar fashion o
the coloured phosphors of a colour CRT,
on the substrate.

The resulr of this would be a colour
display that is incredibly cheap to
manufacture. Pioneer claimed thar it
would have a small colour FL display
prowtype ready by the end of 1995,
but nothing has since been heard.

When the-colour displays are finally ready,
though, notebook compurers, PDAs and
pocket TV sets would all benefit. Brightness,
low power consumption and wide viewing
angles are all remendously important
criteria for such applications.

The opinions expressed by the author are not

necessarnly those of the publisher or the editor,
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Business Encyclopaedia

programs ever to grace your computer screen,

download a public beta of Adobe's PageMill version 2
from the main Adobe site (see Site Survey). ltis a
time-limited version, but till it expires in October,

If you want to take an early peek at one of the coolest

Brainwave, at http://www.
nZkbrainwave.com is a
consumer and business
information research service,
that allows users [o @p into
more than 250 commercial
damabases; including access 1o

worddwide company profiles
such as credit reports,
biographical information,
financial news, professional
journals, industuy newsletters,
engineering and scientific
research, and international

| you will have the greatest, neatest and simply the
most incredible way to design and create your own
| World Wide Web pages. At the time of writing Mac
versions were on-line, and a Windows '95 version
was due to appear shortly. : : =
PageMill version 1 brought the simplicity of a 3 &) R l ‘ R Iq 2| = ra
what-you-see-is-what-you-get interface to Web page ;
| production, much as you get with any modern, decent
| desk-top publishing application used for creating the
dead-tree, non-electronic counterparts. You could
(and still can) enter your text to the styles you want,
import graphics, and create complex forms for use
on the Web, all in a simple, straightforward way.
Die-hard HTML authors who had slogged for ages
writing HTML coded pages either loved it or loathed it.
Some simply said that you could not take the hard work
out of Web page design, and that HTML code should
never be constructed in such a way. Others, on the
other hand, saw the sheer potential — coupled with the
writing on the World Wide Web wall - and flocked to
| PageMill. After all, what's the point of grappling with
code when you can do the job graphically. In a way, the
| whole argument encapsulates the difference between
| writing the low-level computing code to create a program
to do a specific task, instead of using an off-the-shelf
‘ program which does the task for you. That's what the
computer's there for after all. The day of good design,
| rather than good programming, came to the Web.
Nevertheless, version 1 was limited in its ability,
not even trying to follow complex HTML variances
| such as frames and tables, not to mention Java
applets and other goodies seen on the Web these days.
However, this beta of version 2 of PageMill begins to
take them in its stride, happily in the same overall
| and user-friendly interface designers accustomed
to PageMill version 1 want. If the final release of i @ Bamba —an advanced audio and video streaming rechnology.
| FageMili 2 doas pat pull all the stops;out ot HTML Ao : # NetResx — 2 scripting language thar lets Java '11‘*ﬂ|;1~ to be writien
production, nothing will. Its ability to let a designer : ::mi ILII‘I. ,i,; mulnlfihnl ,"N:r el s i 1 .
do the biz is going to be simply unrivalled. Other ; =1 “ L
| HTML production programs such as HaTMetal Pro
| and the various awkward (and some downright
user-unfriendly) filters for word processors don't
| hold a candle. Try it yourself and see.
Particularly nice is the method of creating a frame.
You just drag the frame to the position you want.
‘ Unlike other so-called graphical HTML editing programs,
PageMill 2 actually shows you the frames directly.

Web Calling

teadeimirks and patents. i «rade and marketing data.

o L , 1N _ S
File Edit View Go B_nninm'ts _phrms Directory ﬂinﬂnw t[:lp

Lmhm:mm: B oo’ [ 0|

IBM Opens Online Laboratory

IBM has thrown open the doors of its research labs o the Iuernci
world, putting its hottest new Web e hnologies into users” haads
moniths before they will become products and services.
AlphaWorks, a combined online labortory and Web site, proy ides
the Internet community and software developers with free access to
4 wealth of advanced software technologies.

Located at http://www.alphaworks . ibm. com. AlphaWorks gives
visitors the opportunity o preview, use and experiment with
next-generaton Intermnet [LL}1I‘-(llll._.lL- still under development.
These include sophisticated Java programming ols and simple
applets thar make the Web cx;‘ms'icm'c more enjoyible.

Available initally on the site are:

#® Appler Development Kit for Windows 3.1 -2 development Kit
installed base of Windows 3.1 users.

& PanommiX —a program enabling Web users (o casily create and
view 3-D images such as rooms or landscapes.

@ ShockAbsorber — i TCP router which links different-sized
Web servers and halinces unpredictable maffic loads.

& W8I - an electronic Internet buddy”
manage their Web surfing activities.

that helps users rrack and

Contaci: IBM. Tel: (0171) 202 3744,

- P - 3 - L ! = = it ; -
New software from VocalTec ] k| (e _‘ﬁ Q= l = |8 | & »

L _ : i a1 &= r net et 2 ke P & ot g
allows users to initiste a voice : =

PHONE

‘Telephony Gateway Server.
PC owners must have extra
software for their Web
browsers o make the voice
link work. A free version is
available for resting at
http://www.vocal tec.com

conversation while viewing a
| Web site. For insmnce, a
person scanning a clothing
retailer’s Weeb site could dlick
| on a ‘phone call’ icon, and
connect directly to someone at
the company via the Intermnet.
The feature is included in
VocalTecs Internet Phone

Lm|mar.:-—- votdas o

¥/ Welcome to VocalTec
4
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The month's destinations

See page 80 for this
month's destinations

GO eeROERODROORBEDREEN

Turn of the Century

With the coming of the next
millennium, the computer
industry is facing a double digit
date dilemma. Undl recendy. o
SAVE Precous stomge space,
computer programmers have
used only the last two digits of
the year to signifv a date - 1996
is shown as 96, for instance.
The year 2000 poses a problem
for these systems, which will
read 007 as 1900,

Industrv analvsts anticipate
mavhem, while progmmmers
scramble for a solution. The
Year 2000 Resource Page at
hitp://www.deweerd.org/year
2000 offers links 1o information
and resources on the millennium
dite crisis, including Lin;-s';nplu S
of the problem, solution providess,
vendor compliance sttements,
conference and seminar
information, and a bibliography:

For months, Internet rivals
Netscape and Microsoft
boasted abour the rechnical
advances they were nuking
to their applications for
viewing informaton on

the Web.

CD Quality Audio over the Web |

The latest version of

shockwave from Macromedia

brings voice-and CD-jualiry
streaming audio and up 10
176:1 compression to the
Web for the first time.

Web developers, taditionally
limited by the bandwidth-
mtensive nature of digital
audio, can now deliver
streamed, compressed,

up o CD-guality audio files
using seandard Web servers
such as Netscape SuiteSpot
server suite or Microsoft
Internet Information Server.
A number of Web sites have
already committed to the
audio standard, including
Warner Brothers Records,
Capitol Records; CNN
Interactive, MCL 2-Iane
Media, IUMA (Iniernet

Enderground MusicArchive),

:Eg Edit L'iw Go _. kmaik .Q.l.!;iunv Directory Help ]
e e Il b
i | [What's Hew | Whats Cost | Hassseor || Wetsewch | Net b e .

MACROMEDIA

s\ww.wuve CGH’D
-

5
U,GJ'

10 Iy

l Help

.2!. MITED TIME TO REG!STER'

hﬂﬂ e £

:  Addicted 1o Noise, MNI

: Intemaive, and Musicner.

This can all be accessed from:
the Macromedia home page.
¢ The new Shockwave plug-in
is available for free from i

BT Backs Microsoft Explorer

BT has teamed with Microsoft to package Internet Explorer 3.0 with its Internet suite. BT Internet

customers will now be offered a complete Iternet software solution comprising Inter

= Macromedia's Web site, ar

http://wwe.macromedia.com,
for Windows 95 and NT,
«Macintosh PowerPC.

Contact: Macromedia,
Tel: (D1344) 761111.

wt Explarer 3.0 as

well as Microsoft's companion e-mail, news and chat applicitions, communication stack and dialler facilities.

registrmtion charge of £20, and a flat monthly subscription fee of £15,

giving unlimited use of all BT Internct services and applications
For further details, checks http://wwsi.bt.com or http://www.microsoft. com

BT Internet carries a one-off

Contact: BT Tel: (0171)

I...l-ICI.I.I..I..-......I.I.lll.......II.I.Il.l.ll...I.l.ll..l-...

Browser Battle

However, when the new
versions came out. they
appealed 0 consumers,

sports and enterininment on
the Internet.

lauding instead their programs’
free dccess o muliimedia news,

356 3369; Microsoft. Tel: (01734) 710021

Analysts said neither
Netscape's Navigator 3.0,
nor Microsoft's Internet
Explorer 3.0, was cleariy
bretter than the other.

T download a copy
of eitherbrowser, check:
http://www.netscape. com or
http://www.microsoft.com.

Eile Edit ViewGu Qnekmrks thwns D_irectury windaw ﬂe!
sl= |l zlelall»
Back | Forwsrd | Home Ratosd Open | Pt | Find

7]

YOUR CUIDE

INETSCAPE
DESTINATIONS

WELCOME

NETSCAPE

TO NAVICATINCG

COMPANY &

PRODUCTS SOLUTIONS

To

CENERAL
STORE

DEVEDGE

INTRANET |
DNLINE

TAKE A TOUR OF NAVIGATOR 3.0

T HELNET

| asssmance |

ONE STOP
SOFTWARE

AUGUST 24-26: Metscape Nawigator 3.0
delivers breakthrough audio and wideo,
HTML-enhanced email, Java and
JavaScnpt support across all major

DOWNLOAD OR PURCHASE THE
LATEST NETSCAPE SOFTWARE

Select here and click below |i|
JavwaSednt Fuabled

Internet Can
be as Addictive
as Alcohol

According w4 researcher

at the University of Pitsburgh,
surfing the Internet can beas
addictive as drugs, alcohol or
gambling: In 2t study of almost
400 men and women,»
researchers found Internet
addiction hooked people into
spending 40 hours or miore a
week online, most often
involved in role-plaving games
or ¢ngaging in chat room
discussions.

Psychologist Kimberly Young,
assistant professor of psychology
at the University of Pitsburgh's
Bradford campus found tha
T76% of the subjects in the
study spend an average of
40 hours aweek on the
Interner. Of the 396 people
who met Young's criteria for
addicted Internet users, 157 were
men, while 239 were women.

The mien were younger,
with an average age of 29;
the women averaged 43 veurs
of age. The lirgest group of
addicied users of the Internet
wers |‘JL‘1 }I'!il,‘ \\'i'll_'l WEre not
working outside the home,
such as students or retired
individuals.
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Cheaper ISDN

If vou're using Microsoft’s
larest version of its Web
browser Internet Explorer—
version 3 — (and there are
well over a million people
already using it), it's worth
bearing in mind that there
is 1 bug in the program.
Normally, abugina
progmim’s no big deal,

bur this one is potentially _
so important that you
should download the
afficial Microsoft fix for

It 48 SOON as you can.
Apparently the bug means
thar computer hackers

can access a personal
computer via the Intermnet
All they need o do is

sel up a Web site and

Above: The Rayburn Piano Tuner.

The Adobe Web site can be'

cached athttp:/ fwew.
adobe.com. It's an invaluable
site for anyvone who uses
Adobe computer software,
and i$ a useful source of other
information too.

Checkout https/ /v,
cybersound.com/ for all
things in elecoonic music
production. The site is run by
InVision Inteructive, Inc.
which has established its
positinn as i leading provider
of sound libraries to the

wait for a personal computer
user 1o access the pages

of the site using the

Web browser. While

the browser is on the
hacker’s site the hacker can
download the computer’s
data. and even emse all or
paart of the information on
the computer.

Funnily enough, the bug
was found only by sheer
chance, when Microsoit
asked Princeton University
to examine the Web
browser’s ability 1o use
Java applets. While doing
the work the university
found the bug and notified
Microsoft. The bug fix
also clears up a few other
(less porentially serious)
known bugs.

Do free preview searches from the Directory.
You may "chat” with a Search Specialist from the Help Desk.

Business & Company Information

|~

W'm Copyrights, Patents & Trademarks

Medicine /m

———y

7 News

Search Engine Pairing

Partnerships are the vogue at the moment in Silicon Valley. Big
companies want access to hot technology, while start-ups wint the

customer base of their larger counterparis.

The latest pairing in the Internet market sees Yahoo and Digital
announce the signing of a letter of intent o provide Digital’s Alia
Visia Web search service to users of Yahoo's Internet guide. Upon

signing the agreement, Yahoowould ditch iis own search engine.

on the Yahoo Web site.

and feature Alta Vista as iis preferred choice, with results displaved

Yahoo users would continue, to experience Yahoo's look and feel,
direciory services, content and search results, while gaining the benefits of

Ala Vista's powerful, comprehensive performance for searching the Web.
For further detils. check http: //www.yahoo. com or

http://www.digital.com
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The Adobe
Interview

enferminment and
professional recording
industries. Musicians,
producers and audio
engineers already know
InVision as a good source
for wavetable audio samples
that the company usually
designs. records, publishes
and distributes on CD-ROM
and audio compact discs, for
use with music synthesizers
and audio saumplers.

With the launch of its
CrlerSound ™ technology,

InVision created the fint
software audio architecture
for leading PC platforms. You
can read all about it and
locate samples on the site,

You can find a lot of really
fascinating stuff out on the
World Wide Web. It never
Ceases 1o amaze what a
diversity of information is
available. There's something
for evervone, whatever walk
of life. Piano tuners, for
example, can get information
about computer sofrware at

bp-ROM!

Peaiss Gallery
PRl et

http://wwa. veyburn. com/.
Meanwhile, Web page
designers, hot from their Y
Aushes after downloading and
trving out PageMill version 2
for free, might like to look at
http://cameo.softwarelabs.
com/gini/cool/cool.htm
where Bill Chin's site is up
and running for-clip art,
However, Bill's no ordinary
clip art merchant. His is cool
stuff indeed. Other links 1ake
vou to other cool Web sites.
Definitely worth a visit
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= RINILS
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RTBER s SAVINGS! }

HURRY! DFFERS END

%if L i A L OFF ﬁ‘S 38T m:nnm IHEE_
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INSPECTION LAMP |

CATALOGUE /i

PRICE £7.06 4
SUBSCRIBERS’ =k fy
PRICE £5.29 Code 51331 |

DOMESTIC
SMOKE ALARM

CATALOGUE PRICE £6.05
SUBSCRIBERS’ PRICE £3.99

= E _ o = 3 |
2 = '. i 3 i
———— - [
. e 3 |
e e e ) ) | |
T - 7 — 5‘.7:'._',‘: ’ I :

A CHANNEL = [ DIGITAL HEADPHONES
MIXER WITH FX _— Y

CATALOGUE PRICE £129.99 < & = < T2 SUBSCRIBERS’

SUBSCRIBERS'’ S < y Q4K PRICE £11.89
PRICE £89.99 §[ =513 ES : Code 51328

=

=777, 2 /B CATALOGUE
| Z LAB/8 RIS
ANTI-STATIC SUBSCRIBERS’
SLIP MAT PRICE £2.83

s A SNV i
Yooy SAVEE]

When ordering any of these special offers which apply only for Subscribers and new Subscribers of Electronics and Beyond,
please quote your Subscribers' Membership number (telephone Customer Services on 01702 554002 if not sure) and
the special order code number. All items are subject to availablility. Prices include VAT. Catalogue prices refer to the
1996/7 Maplin MPS Catalogue. Oversease subscribers telephone +44 1702 554000 Ext. 326 for carriage charges.

A £2.95 Carriage Charge will apply to all UK orders under £30.00 (MPS Account Holding Customers exempt).




technical products
for industry, »
education and
the enthusmst

THE COMPLETE -

GATALOGUE FOR
| New' Free dellvery A FLECTRONICS

on all orders’ B N 0

\---‘

Seplember '96-
February 87

ivfl enzieSana

= on 0170-__ 554000 - 6my_-___;_ __.__@___5,_\ )qlL[E;j?.;\fEOp pa <
= If you live outside the U. K, send £8 45 or 21 IRCs. for Alrm il in*Elrope or £ urface mall outsu{e Europe
- £16. 00/ or 37 IRCs for Airrnall outside Euy!p/ e'to Maplm Mi’}‘.‘» PO‘vBox 777, Raylelgh Essex Engiand 886/81./

£ on ordﬁ?s\over £30 00 (mcluswe of VAT) F}e deliveﬁf on’ ALL ord e : for
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