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The Maplin magazine binder holds twelve issues of Electronics— The Maplin
Magazine. If you have not got the world of electronics covered, now’s your
chance! This great quality binder comes in hard-wearing laminated art board,

that not only looks good on your bookshelf or workshop desk, but is also

a great way to build up an electronics reference library of your own.

Now you can keep all of your copies of Electronics—The Maplin Magazine,
together and on hand, for when you need that extra piece of information.
To order your binder simply fill in the order coupon provided in this issue,
or call the Credit Card Hotline on 01702 554161, or visit your local Maplin
Store. Only £6.99. (Mail Order, please add £1.55 Handling charge.)
Order code: 50913.
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m FOR YOU TO BUILD!

E‘m ESSENTIAL READING!

CCD CAMERA TV MODULATOR 4

This handy project enables conversion of
the composite video output from CCD
cameras or other sources into a UHF
signal, to allow the images to be displayed
ona TV set or recorded by a VCR. Can
be used as part of an easy to build and
inexpensive security camera system for
the home or workplace, details of which
are provided!

REAR WINDOW DEMISTER
TIMER

A great ‘winter warmer’ project that wil
automatically switch off your vehicle's rear
window demister after it has done its task,
following a preset delay period. Taking a
weight off your mind, lessening the load
on the battery and alternator, and saving
precious fuel into the bargain!

SLAVE FLASH TRIGGER

Shed more light on the subject when taking
your photographs, by using this useful
project to trigger off one or more remotely
situated flash-guns in response to the initial
flash from the main fiash unit, which can
be several feet away. Allows an even
illumination of the scene, resulting in
enhanced results from your photography.

12/24V T0 220V INVERTER

A project that will come in extremely useful
in situations where you wish to operate
mains powered equipment in the absence
of a mains supply outlet, such as when
‘out in the sticks'. An impossibility?

Not when you use this unit, it converts

the 12 or 24V DC from a vehicle battery
into.a mains-level 220V AC output,
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SOCIAL COMPUTING

This article by Frank Booty describes the
blueprint for the way in which computers
and existing communications media
technology will be combined to effect
greatly improved communications between
individuals and organisations, along with
the possible creation of ‘electronic
communtties’

PAGERS GETTING THE
MESSAGE

Formerly the exclusive preserve of the likes
of doctors and top-flight business persons,
pagers have become an essential gadget
for anyone who needs to keep in touch.
Alan Simpson describes the latest
developments in paging devices and looks
at the many new models on offer. Read

the article, then enter our competition for
the chance to win one of four different
models of up-to-the-minute, stylish pagers -
see page 72 for details!

NEW MICROSCOPY

Douglas Clarkson alters the focus to
provide enlarged detail about newly
emerging technology in ultra-powerful
microscopes that operate at an atomic
rather than optical level, including the
Scanning Tunnel Microscope (STM),
capable of sensing the position of atoms
by monitoring the tunnelling currents
present in the sample.

12

19

> IN THIS ISSUE...

THE INTERNET

Silence please! In the third instalment

of this informative series, we pay a visit

to that great library of hypertext documents
in cyberspace that is the World Wide Web
(WWW), blowing the dust off the virtual
shelves to peruse the various aspects of
the WWW providers, and investigating the
possibilities of the many video images,
interactive text and sounds available on foan.

PRACTICAL GUIDE TO MODERN
DIGITAL ICs

Ray Marston covers practical CMOS

and TTL digital buffer, inverter and logic
gate applications in the sixth part of this
useful series, and demonstrates how to
implement ‘conversions’ of groups of logic
gates into alternative logic functions.

EMC

The second part of John Woodgate's quide
to electromagnetic compatibility and the

EC directives concerning it Delves into the
various types of electromagnetic emissions,
including static, radiated and conducted,
and how to go about measuring their field
strengths accurately, to check whether

or not your equipment complies!

WHAT ARE PHASE-LOCKED
LOOPS?

Find out the answer to this question, and
discover the numerous applications for the
versatile PLL in modern radio tuners, TV
colour burst regeneration circuits, frequency
synthesizers and other circuit stages, in

this captivating article by lan Poole.
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FROM THE EDITOR...

Hello and welcome to this month’s
issue of Electronics! We have another
bumper packed issue for you to enjoy,
with a selection of projects to build,
and timely informative features on
EMC and the Internet, and of

course all our regulars.

Eurostar Competition Winners
We are pleased to announce the result
of our fabulous Eurostar Competition.
The top prize of first-class return
travel for two on the fabulous eurostar
train from London to Paris goes to
J. Raymond of South Humberside.
Our two second prizes of two period
return tickets on the Eurotunnel
Le Shuttle goes to P. Lishman of
Cumbria, and L. Everett of East Sussex.
We have not yet heard from the
above lucky prize-winners, so if
you have not contacted us, please
do so as soon as possible.
In the competition we also had
six runners-up prizes for the exciting
Eurotunnel Exhibition Centre at
Folkestone, but we got carried
away and drew an extra six, making
twelve in all. They were: M. Coultas,

|

N. Kennett, M. Jones, M. Sargent,
@G. Curtis, C. Ferris, S. Conners,
A. Challis, J. Jones, N. Tree,

J. Beecham, and E. Cook.

Next month we hope to have
photographs of some of the lucky
prize-winners enjoying themselves
on their days out.

Get the Beep!

Look out for another fantastic
competition in this month’s issue.
You could win one of four pagers in
our great give-away. Simply answer
the questions on page 72 and return
by post to us.

Air Our Views

Just a quick word that the editorial
staff are getting queries via Internet
addressed to AYV, but in fact they
have nothing to do with the Magazine
at all. However, we have a fully-staffed
Customer Technical Services
Department, and queries can be
addressed to them. If you are in any
doubt please read the information
on this page regarding Technical
Enquiries and Readers’ Letters.

Apologies
To those who are eagerly awaiting
the Electronic Volume Pedal and
Part 2 of our GPS Development
System, we would like to apologise
that these have been postponed
until a later issue.

So until next month, from the rest
of the Electronics team and myself,
enjoy this issue.
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Project Ratings

Projects presented in this issue are rated on a 1 to 5 for ease or difficutty of
construction to help you decide whether it is within your construction capabilties
before you undertake the project, The ratings are as follows:

B Simple to buid and understand and suftabie for absoiute beginners

=] Basic of tools required (e.g., soldering iron. side cutters, phers. wire
strippers and screwdriver). Test gear nct required and no sefting-up
needed.

[ Easy to buld. but not suftable for absolute beginners. Some test gear
|- 4| (e.g. mutimeter) may be required, and may alsc need sefting-up or
testing

F;‘ Average. Some skill in construction or more extensive setting-up
“Z|  required

=

Advanced. Fairly high tevel of skill in constuction, speciafised test gear
or setting-up may be required.
[E3| Complex. High level of skilin constructon, specialised test gear may be
[==] required. Construction may involve complex wiring. Recommended for
skifled constructors only.

Ordering Information

Kits, components and products stocked by Mapiin can be easlly obtained in a
number of ways:

Visit your local Maplin store, where you will find a wide range of electronic
products

If you do not know where your nearest store is. Tel: (01702) 552911. To avoid
disappointment when intending to purchase producls from a Maplin store,
customers are advised to check availability before travelling any distance.
White your order on the form prnted in this issue and send it to Mapiin
Electronics, P.O. Box 3, Rayleigh, Essex, $56 8LR. Payment can be made
using Cheque, Postal Order, or Credt Card.

Telephone your order, call the Mapiin Electronics Credit Card Hotiine on ((1702)
554161

If you have a personal computer equipped with a MODEM, dal up Mapiin's
2d-hour on-iine database and ordering service, CashTel. CashTel supports 300-,
1200- and 2400-baud MODEMs using CCITT tones. The format is 8 data bits, 1
stop bit, no parity. full duplex with XorvXoft handshaking. All existing customers
with a Maplin customer number can access the system by simply dialling
{01702) 552941. If you do not have a customer number Tel: (01702) 552811
and we will happily issue you with one. Payment can be made by credit card.

It you have a tone dial (DTMF) telephone or a pocket tone dialler. you can
access our computer system and place orders directly onto the Maplin
computer 24 hours a day by smply dialing {01702) 556751. You will need a

Maplin customer number and a personal identification number (PiN} to access
the system. you do not have a customer number or a PIN Tel: {01702)
552911 and we will happily issue you with one.

Overseas customers can place orders through Maplin Export. P.O Box 3,
Rayle.gh. Essex. SS6 8LR. England; Tet: +44 1702 554000 Ext. 326. 327 or 351
Fax +44 1702 553935

Full details of all of the methods of ordering from Maplin can be found in the
current Maplin Catalogue.

Subscriptions
Full detalls of how 10 subscribe may be found on the Subscription Coupon
in this Issue. UK Subscnption Rate: £23.76/12 months, £11.88/6 months

Prices

Prices of products and services available from Mapin, shown in this issue.
inciude VAT at 17.5% (except tems marked NV which are rated at 0%) and
are valid between 24th November 1995 and 29th February 1996 enrors and
omissions excluded. Prices shown do not include mail order postage and
nandiing charges, which are levied at the current rates indicated on the Order
Coupon In this issue.

Technical Enquiries

1f you have a technical enquiry relating to Maplin projects, components

and products featured in Efectronics, the Customer Technical Services
Department may be able to heip. You can obtain help in several ways, over the
phone, Tet: {31702) 556001 between 9.00am and 5.30pm Monday to Friday,
except public holidays; by sending a facsimite, Fax: (01702) 553935, or by
writing 10: Customer Technical Services, Maplin Electronics pic., P.O. Box 3,
Rayleigh, Essex, 556 8LR. Don't forget to include a stamped seli-addressed
envelope if you want a written reply! Customer Technical Services are unable
fo answer enquines relating to third-party products or components which are
not stocked by Mapin,

‘Get You Working’ Service

i you get completely stuck with your project and you are unable to gel it

working. take advantage of the Maplin ‘Get You Working’ Service. This service

& avaiable for all Maplin kits and projects with the exception of: ‘Data Fies’;
projects not buit on Maplin ready etched PCBs: projects buitt with the majority

of companents not supphed by Maplin: Circuit Maker ideas; Mini Circuits or other
simitar ‘buildirg block and "appécation’ circutts. To take advantage of the service,
retum the complete kit to: Retums Department, Maplin Electronics pic., P.O. Box 3,
Rayleigh. Essex. 556 8LR. Enclose a cheque or Postal Order based on the price
of the kit as shown in the table below {minimum £17). If the fault is due to any emor
on our par, the project will be repaired free of charge. If the fault is due to any error
on your part, you will be charged the standard servicing cost plus parts.

Kit Retail Price Standard Servicing Cost
up to £24.99 £17.00

£25.00 to £39.99 £24.00

£40.00 to £59.99 £30.00

£60.00 to £79.99 £40.00

£80.00 to £99.99 £50.00

£100.00 to £149.99 £60.00

Over £150.00 £60.00 minimum

'
Readers’ Letters

We very much regret that the editorial team are unabe to answer technical
quenes of any kind, however, we are very pleased to receive your comments
about Electronics and suggestions for projects, features, series, etc. Due to

the sheer volume of letters received, we are unfortunately unable to repty to every
letter, however, every fetter is read — your time and opinion is greatly aporeciated
Letters of particular interest and significance may be published at the Editors
discretion. Any correspondence not intended for publication must be clearty
marked as such.

Wirite to: The Zditor. Electronics - The Mapin Magazine. P.O. Box 3, Raylegh,
Essex, SS6 8LR or send an e-mall to AYV@mapiin demon.co.uk
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Apple, IBM and Motorola have recently
announced finalisation of the PowerPC
platform specification, called the PowerPC
Microprocessor Common Hardware
Reference Platform — CHRP (pronounced
‘chirp’) for short. This culminates the work
done by the three companies over the last
few years to standardise on a RISC-based
computer platform which provides a viable
and positive altemative to the CISC-based
platform currently used by 90% of
computers worldwide. CISC (complex
instruction set computing) computers are
the norm at the moment, but it's expected
by the PowerPC group that RISC (reduced
instruction set computing) computers will
be needed to cope with the work demanded
of computers over the coming years.

It is not the fact that CISC-based
computers have serious long-term
performance limitations compared with
RISC-based computers which is important
to the everyday computer user. It is the
simple fact that the CHRP platform allows
the user to choose which operating system
to run; whether it is AIX (IBM's version of
the UNIX operating system), 0S/2 (IBM's
own operating system), MacOS (Apple’s
Macintosh operating system), or Windows
NT (Microsoft’s operating system). All will
run on a single computer complying to the
standard. So, from a common hardware
base, a company’s whole needs can be
met from the most economical computer
supplier. With all previous computer
generations, the choice of computer defines
which operating system the user has to run,
which is a significant limitation of freedom.

Interestingly, CISC-based computers will
continue to have that limitation, so while
Pentium-based computers can use
Windows and, er, Windows, PowerPC-based
computers built to the CHRP specification
will be able to break the Windows (pun
intended) banier. Even more interestingly,
CISC-based computers using the 8086-
based hardware platform (of which the
Pentium is merely the latest) became so

with Keith Brindley

popular because they were compatible with
IBM's own architecture. Very often, people
wouldn't buy a computer unless it was
IBM-compatible. With CHRP, however,
being IBM-compatible means RISC-based
computing using the PowerPC — not a
Pentium in sight.

ROM Good Turn

You will know, if you are a regular Electronics
reader, that | am a firm advocate of
computers and new technology. | love
them and everything to do with them.
What is more, | love anything which makes
computers even better and more gadget-
ridden. One of the latest gadgets on the
computer desktop is CD-ROM. | cannot say
this is a spectacular addition if all you do is
play computer games all day — the medium
is too slow for any real interactive play, but
it is a good medium for computer-based
encyclopedias and the like. Further, it is

an exceptional medium for manufacturers
to sell software on.

You can get quite a lot of software these
days in CD-ROM form. Most of the large
applications in general computing terms,
such as office-type combinations, desktop
publishing, and graphics illustration programs
are available on CD-ROM. It is a successful
way to get the large files required to the
customer in a way which is speedy and

| accurate — well, speedier and more accurate

than floppy disks, anyway. A by-product of
this is the fact that CD-ROM can hold
software which might not be used by a
customer, A sort of living catalogue. Users
can browse through the applications on a
CD-ROM, looking at demonstrations if they
want, before deciding what to buy, and

| indeed, whether to buy. In fact, in all but a

few cases, software held on some CD-ROMs
will not be used at all by a customer.

Such CD-ROMs work because the
software held on them can be locked,
and only unlocked by keying in a special
unlocking code. Of course, the unlocking
code is only given to the customer once the

product is paid for, usually by credit card over
the telephone. CD-ROMs like this work best
when they contain software which is fairly
specialised. In this way, the producers of the

| CD-ROM can target prospective customers.

So, customers who use office software could
be targeted with a CD-ROM containing locked
software offering labelling help, envelope
addressing utilities, postcode generation,
accounting spreadsheets, and so on.

A recent CD-ROM of this ilk is Monotype
Typography's CD 5.0. Monotype is one of
the world’s oldest font creation companies,
stemming from hot-metal composing
machines for the publishing industry dating
back to 1897. This particular CD-ROM
contains over 4,000 fonts and related
utilities. As you might expect, it is intended
mainly for the computer-based desktop
publishing market, although just about any
computer user could find the need for a
new font occasionally. After installing the
CD-ROM, you can look at the fonts and
programs it contains, before even getting
your credit card out of your wallet.

The beauty about the CD-ROM locked
software concept is the speed with which
a customer has the product available.

After 'phoning or faxing an order through,

the unlocking code amives rapidly (within the
hour in this particular case), then the software
can be installed straight onto the computer.

_i
| ABDEGHJKM i
| RSTWYabcdef
| ghijklmnopgrstu
Monotype vwxyz 1234567890
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The opinions expressed by the author are not
necessarily those of the publisher or the editor.
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This update of the CCD
Camera TV Modulator article
that originally appeared in
Electronics, March 1994 [ssue
No. 75, describes the new
design of UHF modulator that
: g i was developed as a result of
74 ' v 4 the introduction of improved,
’ ' smaller versions of the
CCD Camera Modules.

b2 N
PROJECT
RATING

Original design
by Chris Barlow

Re-engineered by
Nigel Skeels

Revised text by
Maurice Hunt

APPLICATIONS

% Run colour and
monochrome
CCD cameras on
domestic TV sets } -

* Interface video only "’ i S o Lo S
devices to TV sets ; — ‘

% CCTV Security systems

FEATURES

* Amplification of
upper video
frequencies

% Low cost

% Built-in supply
regulation

* Reverse polarity
protection

* Simple construction

Please note that the
CCD Camera and
J housing are not
included in the kit.

4 Electronics — The Maplin Magazine February 1996



Operating voltage:

Video input level:
Video input impedance:

UHF TV output:
Output socket:

has now been redesigned to fit

into the purpose-built Security
Camera Housing (AGO0A), and also
to enable a reduction in the wiring
necessary to create a security
camera system. As such, a new PCB
is used, along with a rearranged
layout and the use of a power socket
and terminal block in place of the
PCB pins used previously.
The video output from the Maplin
monochrome and colour CCD
camera modules (AY16S and ARS9R
respectively) cannot be connected
directly to the majority of domestic
TV sets, since their output signal is
in composite video form. Some TVs
do have a direct video input socket
(Peritel), also known as a SCART
socket, to which the camera can
be directly connected, but most only
have a UHF aerial input socket for the
reception of TV stations. To solve this
problem, a low-cost UHF modulator

THE CCD Camera TV Modulator

Operating current at 12V:

8mA
1V Pk-to-Pk

10:5t0 17V DC regulated

6009 (no termination)

75Q (R1 terminated)
Channel 36 (591-5MHz)

Phono

is required, which superimposes
(modulates) the video signals from
the CCD cameraq, or a wide range

of other units giving a composite
video output, onto a high-frequency
(UHF) carrier wave. To simplify the
construction and alignment of the
project, a pretuned modulator
module (UM1233) has been employed
in the design. The RF output from this
modulator is suitable for connection
to the aerial input of UK UHF TV sets
via a standard coaxial aerial lead.

Circuit Description

Refer to the Modulator block and
circuit diagrams, shown in Figures
1 and 2, respectively. These should
assist you when following the
circuit description or during
fault-finding of the completed
unit, should this be necessary.
The regulated DC power is
applied to the Modulator via the
jack socket SK1. This supply must
be within the range of 10-510 17V DC
(regulated), since this also feeds the
CCD camera module itself, which is
an expensive item to replace should
excessive voltage be applied - so do
not exceed the maximum voltage!.
To prevent reverse polarity damage,
diode D1 is included.

The main supply rail decoupling is
provided by Cé with additional high-
frequency decoupling provided by
a 100nF ceramic capacitor C5.

81

Output O———=——

SK1

Input ©

Figure 1. Block diagram of the
CCD Camera TV Modulator.

TB1
Video

Input

Input
Attenuator

+5V 100mA
Regulator

+5V Power Input

Screening ——:
I

Video AM
. o
Clamping

Phono
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Output

Modulotor

i

81
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Modulator
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|
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R2 C2
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Figure 2. Circuit diagram of the CCD Camera TV Modulator.
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CCD CAMERA
UHF TV MODULATOR

181

O +12v VID OV

Figure 3. PCB legend and track.

The modulator, MDI, requires a +5V
stabilised supply. This voltage is
obtained by using a small 100mA
regulator, RG1, with capacitors

C3 and C4 providing the final
decoupling to the power input

of MD1.

The video signal from the CCD
camera is applied to pin 2 of the
three-way terminal block TB1, and the
ground connection is made to pin 3.
The input impedance of the UM1233
modulator, MD]1, is significantly
higher than the 75Q termination
resistance required by the CCD
camera modules. This termination
load is corrected by placing across
the video input an 82Q resistor,

R1. However, this resistor can be
omitted if the CCD camera is already
terminated by some other video
device, i.e. a VCR or monitor. The
terminated video signal is then
attenuated by resistors R2 and R3

to drive the video input of MD1 at

the correct level, with capacitor C2
providing the AC coupling to this
stage. The video attenuator stage

is bypassed at high frequencies by

a low value (InF) ceramic capacitor,
C1. This has the effect of boosting

the upper frequencies by a small
amount, producing a slightly sharper
picture. If this enhanced image is not
required, C1 may be omitted. Resistor
R4 is used to maintain the correct DC
bias level on the video input of MDI.

As can be seen from the block
diagram of Figure 1, all the main
signal processing circuits are
contained within the UHF modulator
block MD1. All the stages are
powered from a common +5V supply,
RG1, with the OV ground connection
made to its metal screening can. The
incoming video information is first
passed through a signal clamping
circuit. This is to ensure that if
overdriven, the RF output of the
modulator will not completely break
up. The video information is then
applied to an amplitude modulator
(AM) stage, which receives the output
from a RF oscillator running at a
frequency of approximately 591-5MHz

6

Metal
casing

RF Z
Output—-—‘ ©

14mm M3
Brmm M3 threaded spacer
steel screw _
& M3 washer

block

Terminal \Gﬂ

UHF V. — ——

Modulator PCB

camera

\H glz \CCD

insulated
spacers

Figure 4. Exploded assembly diagram.

(TV channel 36). Now that the video
signal has been superimposed onto
the RF carrier, it can be outputted, via
the phono connector, to a standard
colour or monochrome (black and
white) UHF television receiver.

PCB Assembly

Refer to Figure 3, showing the PCB
legend and track while assembling
the board. Removing a misplaced
component can be tricky and may
damage the component(s), so always
double-check the type, value and
polarity before soldering!

The sequence in which the
components are placed is not critical.
However, the following sequence 1s
advised. Commence with the smaller
components and progress through
to the largest. Install resistors R1 to R5,
followed by diode D1; this has a band
at one end to identify the cathode (K)
lead. The legend shows the diode
position with a symibol like a resistor,
but with the prefix 'DI’, and this
symbol also has a bar across one
end, which is where the cathode
is placed. Next, tit the ceramic
capacitors (C1, C3 and C5) and
electrolytic capacitors (C2, C4 and
Cé). The polarity for the electrolytic
capagcitors is indicated by a plus sign

(+) on the PCB legend. However, the
majority of electrolytic capacitors
have the polarity designated by a
negative symbol (-), in which case,
the lead nearest this symbol goes

in the hole opposite to the positively

designated hole.

i Next, install the voltage regulator

RG1, making sure that its flat surface
conforms to the package outline on
the legend, followed by the power
socket SK1 and terminal block TB1,
with the access holes facing outward.
The next stage is to mount the UM1233
modulator MD1, making certain that
the two wire connections are in their
correct positions to align with the
holes in the PCB. To secure MDI to
the board, simply bend down the
two fixing tags through 90°, and
solder them in place.

This completes the assembly of the
PCB. Carefully check your assembly
work, making sure that there are
no misplaced components, solder
bridges, whiskers or dry joints. It is
also very important that the solder
side of the circuit board does not
have any trimmed component leads
standing proud by more than 3mm,
as this may result in a short circuit
against the metal camera housing.
Finally, remove excess flux from the
board using a suitable solvent.
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Security Camera
Housing Assembly

The specified CCD Camera Housing
(AGOO0A) is supplied predrilled to
accept the camera module, and the
Modulator board has been designed
to fit the other existing holes in the
housing. All that remains is for the
boards to be fixed into place by
means of screws, washers and
spacers, some of which are provided
with the housing. However, additional
spacers and screws will be required —
refer to the Optional Parts List and to
the assembly layout diagram shown
in Figure 4 for details.

Note that some items of hardware
supplied with the housing are not
used, in particular, the hexagonal
plastic spacers and some of the
self-tapping screws, since not all of
these are needed. Take care not to
overtighten the screws, so as to
avold damaging the PCBs. The
infra-red LEDs' legs may need to be
manipulated slightly to allocate all
six LEDs to their respective holes in
the housing.

Wiring
As can be seen from Figure 4, the

total amount of wiring has been kept
to a minimum - just three wires. The
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connections between the Modulator
and CCD camera module are made
using the three-way length of ribbon
cable supplied with the camera
module. The red lead is connected
to pin 1 of the terminal block TB1
(marked + 12V on the PCB legend),
the brown lead goes to the central
pin 2 of TB1 (marked VID"), and the
black lead connects to pin 3 of TB1,
marked OV - see Figure 5.

There are two basic methods of
using the modulator with your TV set,
these being shown in Figure 5. The
first and most simple is to just plug
the RF output from the modulator
lead into the UHF aerial socket on your
TV and tune to channel 36. The only
drawback to this is that since you no
longer have your TV aerial connected
to the set, no UHF TV stations can be
received. In the second method, a
coaxial Y-adaptor is used to combine
the UHF signals from the modulator
and TV aerial, thus allowing both
to be tuned in. However, to prevent
any stray signais from the modulator
reaching your TV aerial and being
possibly picked up by the next door
neighbour, you should use an indoor
aerial ampilifier. This will have two
beneficial effects, blocking the signal
from the modulator to the aerial and
compensating for the insertion loss
of the Yadaptor. Remember that you

may have to retune the modulator to
a clear channel if it clashes with any
TV stations or a VCR/satellite receiver.
The 12V regulated AC-DC adaptor
(BZ83E) is supplied with a generous
length (approximately 1-83my/éft) of
power cable and six universal plugs,
one of which fits the socket SK1. Take
care to ensure the correct polarity -
the centre pin must be positive. The
RF output from the Phono connector
on the UM1233 modulator is fed to
the UHF aerial socket of your television
via a ready-made Phono Plug to
Coax Plug Video Lead, such as
FVoOX (1-2m long), or JW40T
(10m long), as required.

Testing and Alignment

Referring to the wiring diagram of
Figure 5, connect an appropriate 12V
regulated adaptor (such as BZ83E) or
power supply via the socket SK1, and
connect the RF from the modulator
MDI1 to a colour or monochrome (B/W)
TV set tuned to UHF channel 36, and
the TV should display the image seen
by the CCD camera. If no picture is
visible, try adjusting the channel
tuning control on the television.

The frequency output of the
video modulator MDI is factory set to
channel 36 (691-5MHz), which should
be suitable for most applications.



If necessary (and having rechecked
your assembly work/connections/

TV settings beforehand), it can be
retuned by adjusting the ferrite core
of its oscillator stage. As the modulator
has no 6MHz FM sound subcarrier, the
volume control on your TV should be
set to minimum, otherwise all you will
hear is a hissing sound.

Using the Modulator

When wiring up and installing

a video camera system, it is
recommended that the connections
between the power supply, modulctor
and CCD camera are kept to the
minimum length possible, to minimise
the possibility of interference., If the
camera system is to be used at any
greater distance from the television,
then the RF output lead from the
modulator should be extended by
using a coaxial line socket (YWO9K),
low-10ss cocxial cable (XR29G/XR87U)
and a coaxial plug (HHO7H).

Figure 6 shows a typical installation
of a security camera system (to
monitor callers at your door). The
camera should be mounted high up
and preferably out of sight, to protect
it from vandalism or theft, and it
must be suitably protected from the
elements, as the specified housing
is not waterproof. Note also that the
housing is really only suitable for the
monochrome CCD camera (which
is the ideal choice in any case for
a security camerq, since it can ‘see’

Camera protected

from the elements
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Figure 6. Typical installettion.

in the dark). This is due to the extra
holes drilled for the infra-red LEDs,
and because this housing is not
large enough to contain both a
colour CCD camera (which is larger
than the monochrome version)

and the modulator.

Ensure that all cables are protected
where they pass through holes in
walls, using strain relief sleeving/
grommets (e.g., JX64U-JX66W, or
JX71N), to prevent the risk of short-

circuiting due to cable damage.
Plastic cable clips, such as BH21X/
RT63T (bmm diameter) or ‘P’ clips
(e.g.. LR44X) can be used to neatly
secure lengths of cocxial cable to
walls, door frames, etc.

Obviously, when setting up the
security camera system, ensure that
the cables are well hidden from view
or made inaccessible, to avoid them
being ‘got at’ by unscrupulous
individuals|

-
7
CCD CAMERA TV MODULATOR PARTS LIST 4/
RESISTORS: All 0-6W 1% Metal Film f Lo r o
RL - 820 1 V82R) s i
R2 1500 1 (MI50R) 2
R3 1k 1 MI1K i
R4 3k9 1 (M3K9)
R5 220Q 1 (M220R)
CAPACITORS
Cl 1nF Metallised Ceramic 1 (WX68Y) M3 Washer 1 Pkt  (BF625)
C2,4  47uF 16V Sub-miniature M3 x émm Steel Screw 1 Pkt (JY21X)
Radial Electrolytic 2 (YY375) Two into One Cocxdal Y-Adaptor 1 (FS23A)
C3,5 100nF 16V Miniature Disc Ceramic 2 (YR75S) 10m Cocxxial Flylead 1 (JW4aT)
Cé 220uF 16V Radial Electrolytic 1 (FF13P) Coaxial Connector 1 (HH11M)
Security Camera Housing 1 (95054)
SEMICONDUCTORS
D1 1N4001 1 (QL73<) The Maplin 'GetYou-Working' Service is available for this
RG1  LM78LOSACZ 1 (QL26D) project, see Constructors’ Guide or current
Maplin Catalogue for detadls.
mgf}l&:ﬁy }Ii/cl)otcjisulator UM1233 1 (FT30H) The above items (excluding Optional) are avallable
Phono Plug to Coax Plug as a kit, which offers a saving over buying the
Video Lead 1 (FV90X) parts separately.
3 i Order As 95020 (CCD Camera TV Modulator)
PCB Mounting Miniature DC Price £13.99
Power Socket 1 (FKO7H) T ' ‘
3-way PCB Mounting 5mm The following new item (which is included in the kit)
Terminal Block Type 300 1 JYo4C) is also available separately, but is not shown in
PCB 1 (95017) the 1996 Maplin Catalogue.
Instruction Leaflet 1 (XU55K) CCD Camera TV MO('j.UthOI' PCB
Constructors’ Guide 1 (XH79L) Order As 95017 Price £2.99
OPTIONAL (Not in Kit) The following Optiondl itemris are not included in the kit,
. but are available separately.
Regulated 12V Mains Adaptor 1 (BZ83E)  \onochrome CCD Camera Order Es 9505%[ Price £119.99r1
Monochrome CCD Video Camera 1 (95052) Colour CCD Camera Order As 95053 Price £249.9911
Colour CCD Camera (see text) 1 (95053) Security Camera Housing Order As 95054 Price £21.99a1
M3 x 10mm Insulated Spacer 1 Pkt (FS36P) Ready Assembled CCD Security Camera
M3 x 20mm Threaded Insulated Order As 95055 Price £149.99m
Spacer 1 Pkt (FG38R)
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SOCIAL COMPUTING

will utilise computing to improve
communications between people and
organisations. It will comprise a new generation
of telephones, TVs and PC ‘mutants’ that
access on-line services through a variety of
networks. US consulting company, Forrester
Research, forecasts that large organisations will
use social computing to build new connections
to customers. Those who do not address
the emergence of this powerful new com-
munications channel are expected to suffer in
the market-place.
It is always difficult to predict accurately,

Socw. computing is a paradigm that

but if transported to the year 1999, how many
could guess what a company might look like?
| It is expected to barely resemble today’s
organisation. Within five years, a barrage of
new technologies will radically change the
relationships with customers, procluct features
and service delivery and the structure of
manufacturing, sales, service and distribution.
But what could force this upheaval? Over

the past vear, computer hardware manufacturers,
software providers, cable TV companies,
telephone companies and other utilities
have been having frenzied discussions, and
making deals. It is thought that three strands

Figure 1. Social computing platforms.
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Figure 2. Impact of social computing on how products are sold and marketed.
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of innovation are set to appear from this fog
of seemingly disconnected activity:

® A new generation of telephones, TVs and
hand-held electronic devices (see Figure 1).
By the end of the century, all of these prod-
ucts will support two-way communications
and a richer content.

® Wireless and traditional networks.
Accelerated wireless development will
mesh with enhancements to the existing
‘pipes’ of the telephone, cable TV and private
company data networks (thus enabling
‘anywhere, anytime’ communications).

® An explosion of information services (e.g.
CompuServe) - there has already been a lot
of press coverage of the Internet, with its 25
million users worldwide shunting e-mail
messages all over the place.

In the US (where else), Forrester Research
has been actively looking at the emerging
phenomenon of ‘social computing’.
Companies and concerns trying to come to
terms with the wave of innovation include
Apple, AT&T, Citicorp, Compag, Ericsson,
Intel, Microsoft, Motorola, Newsweek, Sony,
United Parcel Service and Xircom.

Social computing can be summed up as
technologies that create new ways for people
and organisations to communicate. The archi-
tecture is expected to harness computing to
improve social interaction. Social computing
will extend into the hands of orcinary con-
sumers as well as business, with the net result
that people will converse more broadly, new
elecuronic communities will be created, and
text, pictures and sounds will be woven into
conversations.

By changing the way people communicate
with each other and with companies, social
computing will shake the founclations of
business. Traditional notions of buying and
selling will change as the new paradigm lets
customers order products and services
through several electronic media, review and
compare richly-textured procluct information,
and communicate extensively with other
consumers and businesses.

Forrester’s work has evinced the fact that
the extension of computing into customers’
hands will force the top companies to change
the way they do business. The new technologies
will be applied within the corporation. However,
it will be the increasing ability of ordinary
people to communicate electronically with
large corporations that will really change
factors competitively. Companies that fail to
see the new possibilities will see their market
share usurped by more forward-thinking
competitors. Although the impact of social
computing varies across industries (refer
to Figure 2), its effects will be far reaching,
outlined as follows:

® Consumer Products. People will order
low-cost items (books, compact disks and
clothing) through on-line services available

9
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via intelligent telephones and interactive
TV While people will not buy cars over the
telephone, firms selling high price items
cannot afford to ignore the new medium,
as enriched product information services
will be required to assist customers make
shopping easier.

® Service Industries. Electronic banking
will be supported on all social computing
platforms. Airlines, hotels and restaurants
will be impacted by business executives
equipped with PC mutants.

® Retail and Distribution. Rather than be
eclipsed by customers buying directly from
the manufacturer, retailers with their own
social computing strategy will become
‘one-stop electronic shops'. They will be
able to steal a march on producers by
selling goods from many companies, as
well as offering personalised electronic
shopping and delivery services.

® Businesscs that Work with Other
Businesses. Mutant-based messaging will
create electronic relationships between
partners and suppliers that will vield a
competitive advantage (more efficient
communications means more productive
joint development).

Social computing will not be clriven by tech-
nology alone, however. The paracdigm will
emerge only when innovation collides with
unmet needs in a society. It is believed that
two socioeconomic trends will combine to
make the architecture possible:

=i}

. The need to regain control. During the past
decade, living a normal life has become
increasingly difficult — longer working
hours, intense emplover productivity
expectations and two-wage-earner families
mean much reduced leisure time.

~o

. The arrival of the techno-tuned consumer.
Particularly with schoolchildren reared on
a diet of PCs and technology, and now
entering the workforce, expectations of

R R R R R S R T R R RS e

technology have never been higher. In
1984, PCs, cellular phones and answering
machines were cult objects. Today, they are
commonplace. So people have a problem
and they look to technology to solve it.
Social computing is expected to help nar-
row the control gap, as Figure 3 shows.

To respond to the new customer demancls,
companics will be forced to change the way
they market, sell and support goods and
services. The dispersal of computing and
networks throughout society will let companies
create new information services that respond
to people’s need to regain control, as shown
in Figure 4. Accounts that move quickly can
create a new relationship with their cus-
tomers. Such new customer connections will
be based around three points:

1. Putting the consumer’s schedule first when

R IR

itcomes to service. People should no longer
have to wait around for service personnel to
install cable TV, mend appliances or deliver
furniture. Intelligent telephones, combine
with store and forward messaging and
paging capabilities, will allow for more
convenient scheduling of service technicians.

2. Eliminating red tape situations. Aggravating
trips to a bank, insurance company or doctor’s
surgery to pick up and fill out a form can
be time wasting. Electronic customer
service bulletin boards could be used to
provide households access to the appropriate
form. The completed version would be
returned via universal electronic mail.

3. Making the buying process easier.
Companies could use social computing to
ensure that finding the appropriate procuct
at a low price, at a nearby location, no
longer takes hours of searching.

Figure 3. The control gap.
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Figure 4. The new customer connection.
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Social computing will force the needs of
the customer to an unprecedented level. As
companies clevelop a better understanding of
consumer needs through the new communi-
cations channel, the effects will include:

® The elevation of marketing’s role. Social
computing will provide companies with
information that will enable marketing
executives to anticipate and respond to
trends in fashion, culture and purchasing
behaviour.

® The remaking of product development.
With far more customer input, creating
products will become a direct response to
specified consumer desires, rather than
educated guesswork.

® Conflicts among distribution channels.
By ordering products directly from the
manufacturer, consumers will bypass
traditional retailers and distributors. This
move will prompt bitter fights over who
delivers goods and services, ancl how. It is
expected that companies will completely
revamp their approach to distribution, and
retailers will become order fulfilment and
delivery units, not showrooms.

® Anew sales and service infrastructure. Once
on-line, customers will demand direct
access to support organisations. In
response, companies will rethink how they
structure their field operations. Instead of
maintaining expensive service depots anc
sales offices, the top companies are expected
to opt for software and networking
investments that keep mobile workers in
front of customers.

|
.l
a
|

Getting Started

The advent of this new computing paradigm
will raise three important questions for the
leading companies:

1. How quickly will social computing develop?

2. Does it make the move to client-server
irrelevant?

3. What role will the management informa-
tion services (MIS) department play in the
new architecture? Taking each question in
wrn:

—

. Social computing will arrive in fits and
starts. The architecture will not spring up
overnight, fully formed (refer to Figure 5).
First, many technology pieces need to fall
into place:

® Platforms have started to appear already.
PCmutantsare the first (e.g., Apple’s Newton).
Early announcements of intelligent
telephones have been made in the US, but
are not expected to hit the market until
early 1995. Interactive TV (despite what you
may read elsewhere) is stuck in a legal and
regulatory mire, and nothing can be
expected until, say, 1996.

® Networking is in a state of flux. Digital
telephony is being applied; cable TV
networks are springing up; the analogue
network, while being two-way, lacks the
performance to transmit complex digital
dlata; ISDN struggles along while ATM waits
in the wings as the solution for problems
that do not vet exist; and the wireless
brigade waits for its marketing window
against a backdrop of enhancements to

existing cellular infrastructures and new
systems designed for PC mutants.

® Services will roll out in phases. Corporate
bulletin board services (many constructed
around Lotus Notes) will appear first. While
these could be built now, large-scale public
services will not have access to a mass of
customers until the networks are in place.

2. Client-server prepares the way for the com-
ing architecture. People already moving
towards client-server should not worry, as
many of the procedures and technologies
encountered in the migration from main-
frames and minicomputers will come in
useful in the future:

® Common technologies exist between the
two architectures. Lotus Notes, server
databases, electronic mail, workflow and
mobile networking will support the coming
paracligm. By experiencing these offerings
in the client-server world, companies will
gain valuable development experience for
the architecture just round the corner.

® Implementing and supporting broad cata
access. Client-server brings information to
most desktops in organisations. Policies and
procedures developed to support the
approach to data here will prove useful
when computing is extended out to
customers.

® Designing applications for ease of use.
Writing graphical applications will force
companies to examine user interface issues
carefully. This is a first step for developing
on-line services that ordinary households
can easily comprehend.

e First versions of PC mutants. e Mutants proliferate — 2nd & 3rd e Mutants break the 1lb,
& releases of early products. £200 barriers.
(4
é e First intelligent phones. e Intelligent phones cost less than
= £100, mass—market starts?
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Figure 5. Social computing: the early years.
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radio system for transmitting data.

Originally developed for short-
range applications (under one mile), the
technology has developed for wide-area
networks (WANs). Text books suggest that
from the customer’s point of view, pagers can
fall into three main categories: those which
emit a single tone, those which emit a range
of tones with each tone signifying a particular
predefined message, ¢.g., ring the office, and
those which display an alphanumeric message.

Those text books will now have to be
rewritten to incorporate the latest develop-
ment in the paging world. Stand by for ‘Calling
Party Pays’ paging. Your pager clisplays a code
which you can translate (it could be a ‘phone
call that you should respond to) or a message
such as 777 (‘good luck!"), 925 (‘I'm at work’),
or 121 (‘Dinner for two’). The big clifference
is that once you have purchased your CPP
pager, there are no connection charges, rental
charges or tarifts to worry about. Calls made
to any of these consumer pagers cost just 25p
per call. (However, calls from payphones,
mobile and non-BT networks are charged at
prevailing rates).

In fact, one of the highlights of Live '95 (the
others, of course, being the Maplin/Electronics
Magazine stand and the heavy promotion of
Microsoft Windows '95) was the mass arrival
of the new breed of personal pagers. In
particular, the BT Echo, The Benetton and

RASICAHX, a paging system is a one-way

Swatch The Beep, the world’s first wrist-watch pager available on BT’s EasyReach service.

S TR T WML DO

the Swatch bleeper, which have bheen
bundled under the BT EasyReach logo.
Swatch apart, what they also have in common
is that they are manufactured by Motorola,
who are also responsible for the Mercury
MiniCall CPP pager.

Stand By for the
Revolution

According to BT Mobile, EasyReach is paving
the way for a revolution in consumer
communications. “Across Europe, paging has
alreacdly become the way of life for everybody
from teenagers to pensioners to keep in
touch. It now looks like Britain will soon
be catching up with its fashion-conscious
neighbours - thanks to BT True to form,
BT Mobile is leading the way with an amazing
selection of innovative numeric paging
options which are user-friendly and superb
value for money. You can choose from the
wild and wacky Benetton, perfect for the dedi-
cated follower of fashion; the Echo, a discreet
pager which is most clefinitely not shaped like
traditional models; and stylish Swatch the
Beep, the world’s first wristwatch pager that
stays attached to you!”

Overlooking, perhaps, some of the hype
the Calling Party Pays service in much of
Europe including Italy and Spain, is currently
banned, mainly in order to protect existing
pager subscription services. However, here in
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Colourful ‘designer’ |
name pager.

the UK, our enlightened carriers have no such
reservations - BT and Mercury clearly believe
that the colourful designer pagers aimed at
youthful users will breathe new life into the
pager market-place as a whole. Also, apart
from selling pagers in quantity, Motorola’s
General Manager, Greg Nelson, believes that
promotion of the new units will help spread
market awareness of the Motorola name. A
market-place, incidentally, that Motorola
expects to reach a million consumer pagers in
use in Europe by the end of 1995.

Beeping Paging Services
get a Boost

The CPP pager should not be seen as a replace-
ment for the more typical subscription-based
services, but as a method of generating a new
set of (youthful) customers, whilst stimulating
product and telephone network revenues.
As Greg Nelson puts it, “many consumers
(particularly the young) who cannot afford a
mobile cellular ‘phone, are discouraged from
normal paging services by the idea of having
to pay a fixed monthly subscription service.
Nor for that matter, do they want the tedious
routines associated with filling in subscriber and
agreement forms at specialist communications
shops. Young consumers feel more at home
in a normal electronics or electrical store that
only involves the purchase of the unit, and
they are happy to let the caller to the pager
pay the added premium. This attitude is in
strict contrast to the average business user,
who accepts the payment of a monthly
subscription in order to keep in touch with
their customer or clients. For them, expecting
the caller to pay a surcharge would be
unacceptable.”

Essentially, the new range of pagers offer a
12-digit display screen for numeric messages
of up to 20 digits long with memory for at least
eight messages, usually with time stamping.
Features include an automatic on/off facility to
extendl battery life and silent or vibrating alert
function. BT Mobile are cletermined to earn
some street creclibility points. “EasyReach
paging is new, and it’s fun. Your friends and
family will be able to sencl you messages
wherever you are, simply by pressing keys on
their tone-dial 'phone. Within minutes of
someone needing you, you'll get the message.
It's new. It's fun. It’s EasyReach.”

Get Connected

So what is on offer, and what do you get for
your money? In the EasyReach stable, The
Echo has a stylised rounded shape to break
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| BT’s Second-generation Paging (SGP) Network

Direct input Paging Regional Zone RF  Transmit
of numeric control controls transmission Base message to
message via equipment (London & controls stations pager within
| touchtone phone BT Birmingham) seconds
the image of pagers as being black boxes. As ’ expects to achieve a 10% share of the

consumer paging market in Europe, which is
estimated to be worth US$800 million over
the next five years. The multi-coloured
numeric pagers come in three vibrant
Benetton colours, perfect for those dedicated
followers of fashion.

Billed as the world’s first wristwatch pager
that stays attached to you, the stylish Swatch
the Beep has a distinctive personality of its
own. The Swatch comes in six styles and with

is the case with all of the EasyReach models,
messages can be received almost anywhere in
the UK (The coverage map suggests some
98% of the population). Available in a range of
colours, the unit comes with a neat lanyard
which lets you attach it to a bag or case, or to
hang from your belt. When people need
you, they simply dial your BT Echo number
(like a regular 'phone number), then key in
the digits making up the message, to a maximun)
of 20 digits. About the size of a match box and
weighing in at just 66g including battery, the
unit also displays the time, a backlight and a
discreet vibrate mode, where appropriate.
The only running costs are those of standard
batteries, which last on average one month. As
with the Benetton pager, the retail price is
£99.99, but you can always try shopping
around for a better deal!

Designer Gear

Probably the centrepiece of the EasyReach
portfolio is the Motorola/United Colours
Pager, which has been designed solely to
catch the eye of the youth market. In fact, BT
is markering the new tariff-free paging
schemes to the vounger MTV generationasa |
lifestyle and fashion product, and Benetton

!
5.
!
!

Smooth-shaped pager from Motorola.
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SOCIAL COMPUTING - Continued from page 11.

Summary must get involved with the strategic planning
process.

As on-line information services become an Start prototyping. Products like the Apple

integral part of selling and marketing Newton message pad will provide hardware

products, IT expertise will become critical to

platforms for a first attempt at the new archi-
senior managers. To prepare itself for social tecture. Good first steps will be supplement-
computing, management information services ing existing customer service applications,
(according to the law of Forrester Research, electronic mail and calendaring systems, and
anyway) should:

Notes discussion databases with simple clial-
Get involved early. In industries where

up bulletin board capabilities.
social computing will first take root (consumer

Look for transitional technologies. Intro-
goods and financial services), IT management ducing marketing staff to CD-ROM players will

T e O s WAL AN QN T

dimensions of just 21cm?, is certainly one of
the world’s smallest pagers. Swatch has
managed to keep the size to a minimum,
thanks to two patented design features:
Integrated antenna, instantly recognisable as
five metallic strips across the watch face, while
the battery compartment is integrated into
the watch strap. It gives a digital display for
messages of up to 20 digits, with storage for
up to ten messages. Swatch the Beep is also
a high quality wristwatch, featuring a shock-
resistant, 601,000-calibre quartz movement,
specially developed for Swatch. Each newly
received message is signalled by a series of
beeps emitted from the wrist watch/pager
lasting 10 seconds. The unit retails at
£119.95, but again, try shopping around.

Not to be outpaced, Mercury Pager has
produced a CPP pager, MiniCall. The
Motorola-made unit has a 12-digit display and
20 character message length, with up to eight
or 16 messages being stored. Like the BT
EasyReach range, it comes in several colours.
There are two models to choose from - the
Bravo Express, which weighs in at 67g with a
battery life of 750 hours at £99.99, and the
Lifestyle Plus, which has a weight of 83g and
battery life of 2,000 hours, at £79.99. MiniCall,
says Mercury, is a practical mobile communi-
cations tool that lets you do what you
shouldn’t be doing where you’re not supposed
to be doing it — if you get the drift. Sounds like
just the item to solve that current patter —
“Where do we chill out man?”

Just to complicate matters, TrafficMaster has
now launched a CPP service through its YQ
terminals. The world indeed looks like
becoming a beeping place. i

e Fwiaam

give people an early taste of interactive digital
content. This will suffice for a while (inter-
active TV is still years away). Also, companies
can gain early experience putting product
information bulletin boards up on the
Internet (for example).

Plan on giving PC mutants away. The cost
of the give-aways will be easily recouped. The
innovative services delivered through these
devices will cement customer loyalty, provide
clear differentiation and increase sales (they
hope).

AFRICA

s in Southern Africa...

SOUTIL

Calling all customer
...your new 1996 Maplin
Catglogue is now available.

uth Africa (Pty) Ltd.
f»‘?)p“e':af ? 846, Somerset West, 71 29,5lﬁssﬁ1\ s
Telophone: (024) 515124 Fax: (024)
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PROJECT
RATING

It costs money to buy petrol to fuel the

engine to power the alternator to produce

the electricity to demist the rear window of a
vehicle. Most people switch the demister on
when they cannot see through the rear window
when viewed in the miror, but more often than
not, forget to turn it off again when the vehicle’s
air temperature rises sufficiently enough to
prevent remisting, thus wasting precious.energy.
But do not despair! Equipping your vehicle with
this simple to build and install demister timer will
ensure that the demister will automatically be
switched off after a preset period, even if you
forget all about it; it will also squeeze a few
extra miles out of your tank by not wasting
petrol, as well as being kinder on the vehicle's
hard-suffering battery (and altemator) in cold
weather, leaving more power in reserve for

the lights, windscreen wipers, the heater blower
and, perhaps, your all-important stereo system!

14

Specification
Operating voltage: 12V DC nominal

Operating current: 66MA

Standby current: 1-4mA

PCB dimensions: 65 X 72 X 25mm
Box dimensions: 105 x 72 X 33mm
Over-current protection: 100mA fuse

Design by Alan Williamson

Text by Alan Williamson and
Maurice Hunt

Note: This project is suitable only for negative
earthed vehicles with a 12V electrical system.

5 < _ The Laniin Magazine. E 094



on the existing demister switch on the
The assembled PCB. vehicle, although an extra push-button
can be fitted to allow instant retriggering
of the timer after it has timed out,
without the need for having to tumn off
and tum on again the demisteriswitch.
This supplementary push switch may be
connected to the ground switching
input via D2, marked as the () terminal
on the PCB, though tfransistor TR1 is
included to provide a complementary
supply switching input (marked (') on
the PCB), should this be required. The
retay is also designed for automotive
use, and is rated for currents of up to
16A. Supply protection is provided in
the form of D1 and F1; should a reverse
polarity be applied to the circuit, D1 will

i

| Protection

Circuit Description ooy W i I v 1 [ remy |

Refer to Figures 1 and 2, showing the switch ‘j trigger/ J Timer  f—w= &
block and circuit diagrams of the Rear input debounce | | .1 e
Window Demister Timer. A

R1 and C1 provide supply filtering Figure 1. Block o |
fo IC1, which is a long duration fimer, diagram of the . 5 4
specifically designed for automotive Rear Window input
use. The IC contains an oscillator, divider, Demister Timer. —
input debounce circuits, an integrated
supply protection Zener diode and a
load dump protection diode for driving
reactive loads. The IC has three inputs —
TOGGLE, ON and OFF; only the ON input R
is used in this application. RS and C3 set - +
the duration of the timer; in this case, to L+ 470R Z&D]

1N4001

approximately 10 minutes.

Diode D4 and C2 (the components
marked with an asterisk in Figure 2) are
optional; if fitted, the timer will
automatically tigger when the ignition
is turned on (that is, if the demister switch
is in the 'ON’ position); should this feature
not be required, omit the components.
The timer is nomally triggered by tuming

Heater

IMPORTANT SAFETY WARNING

Before starting work, consult the owners manual
regarding any speclal precautions that apply to your
vehicle. Since a car battery is capable of delivering
extrermely high curents, it is imperative that every
possible precaution is taken 1o prevent accidental short
clrcuits occuring. Remove ali tems of metal jewellery
watches, etc. Before connecting the module to the
car electrics. ensure that the vehicle ignition Is switched
OFF. It s essential to use a fuse of the specified rating
in the supply o the moadule. The wire used for the
connections should aiso be rated to safely pass the
required current. If in any doubt as to the corect way
o proceed, consuft a qualfied automotive electrician

clamp the voltage to -1V across the
circuit; damaging current flow is
prevented by the fuse F1 blowing.

PCB Construction

Figure 3 depicts the PCB legend and
track. The PCB is of the high quality
glass fibre variety, and as supplied, has
solder resist and a silk-screen legend to
aid construction. Assembly of the PCB
is fairly straightforward; begin with the
smallest components first, working up in
size to the largest. Be careful to comnectty
orientate the polarized devices, i.e.
electrolytic capacitors, diodes, transistor
The assembled PCB. and IC (and its holder). The fuseholder
mounted in box. clips will be easier to instdll if the fuse is

gy
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Figure 3. PCB legend and frack.
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Viewed in direction of arrow ‘A’
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Figure 5. Box drilling details.

clipped into them beforehand. Fit the
terminal blocks together in accordance
with the diagram shown in Figure 4, and
fit them onto the board so that the
cable aperture holes face outwards.
Next, plug the IC into its socket, taking
suitable antistatic precautions, and

fim excess component leads from

the underside of the PCB. Last of

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

2 x 3—way
terminal
blocks e

Figure 4.
Arrangement of the terminal blocks.

\ Label /

|
M3 x 10mm
C'SK screws

Grommet

Box —

| oo 1|

- 1/8" x M3
round spacer

J e=—-w——— M3 washer

=== -w—— M3 shakeproof
washer

|
Box base T D~=—M3 nut

Figure 6. Exploded assembly diagram.
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Figure 7. Front panel label.

/DEMIS rsn\

&>TIMER
= LR

The assembled Demister Timer in
the recommended Optional box.

Testing

if the capachor C2 is fitted, simply
powering up the circuit will Immediately
energize the retay; wait approximately
10 minutes for IC1 to time out, the relay
should then drop out. Then connect one
end of a test lead to the +12V terminal,
then briefly connect the other end of
the test lead to the supply switching ()
input, which should result in the relay
being energized again. Wait until the
relay drops out before completing the
last test, This time, connect one end of a
test lead to the GND terminal, then
briefly connect the other end of the test
lead to the ground switching (1) input;
the relay should once again energize.
The Demister Timer is now fully tested
and can be installed into the
recommended Optional box,

Box Construction

Figure 5 shows the driling information for
preparation of the box, which should be
of the plastic variety. Note that the PCB
securing screws should be countersunk,
so that they do not protrude from the
face of the box. This can be achieved
either by using an appropriate drill bit,

or by placing the screws into the holes
and heating them with a soldering iron,
just enough so that they sink the required
depth info the panel; do this In a well-
ventilated environment. Remove burrs
from the driling process and wipe the
box clean. Having tested the assembled
PCB to ensure correct operation, install

it info the box as shown in the exploded
assembly diagram of Figure 6. Finally, affix
the front panel label shown in Figure 7.

Installation

Prior to installing the unit into a vehicle,
read the safety wamning printed in this
article. Ensure that the vehicle's ignition
is switched OFF during the installation
work. Consult the wiring diagram for the
vehicle fo determine and locate the
wiring for the rear window demister and
its switch, The existing wire between the
demister switch and the heater element

February 1996 Electronics - The Maplin Magazine

Figure 8. Minimum
configuration

A _ wiring diagram.
'Elf‘ e _'] Existing rear window
heater switch
#ﬁ:\"r?“
| | —=
[ I O 6u44x REAR winDow ()
: DEMISTER TIMER PCB
| PO S — J
Rear window
heater
N E
~ Link
HJ @ Terminal blocks @ }
~ e acl m
+V To
g S 7 Existing rear window accessory line
! I heater switch or link
R
| A
| O GJ44X REAR WINDOW
: DEMISTER TIMER PCB
| R T -
Rear window
heater
ouT [
‘ ——
| i =
=
+12v [HQ) C
| gl |
| = 6 Momentary
| S p push
— ? switch
l mn O

Figure 9. Ground ™

switching wiring
diagram.

A
@ Terminal blocks” @
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7 Existing rear window
heater switch

RO

@ Terminal blocks

GJ44X REAR WINDOW
DEMISTER TIMER PCB

©

<

<

To
accessory

or link
-l =

matter of personal aesthetic preference,
or whatever happens to suit the vehicle
(there may already be a spare switch
installed in the vehicle that could be
used). However, it must be of the
push-to-make type, suitable examples
being FHR1Y, RK82D (oth round), JBOOA,
JBO1B, FFY&E or FF98G (all square).
A suitable bracket may have to be
fabricated for under-dashboard fitting —
ensure hat it is mounted in a safe location,
where it will not cause injury.

The wirng between this unit, the
demister switch and the heater element

line

Rear window
heater

must be done using cable of a rating that
at least matches that of the existing wiring
- it is advisable to use as much of the

=—

(o}

Q

p

@\®n@n®|®U@U®

Figure 10. Supply switching wiring diagram.

Momentary

existing demister wiring as possible. The
wirng tfo the supplementary switch may
be of a lower rating — general hook-up
wire is adequate. Ensure that grommets
are used where cables pass through
holes in bulkheads, etc., to prevent the risk
of chafing and short-circuits, secure the
cables so that they do not get in the way
of the driver or passengers — they can be
hidden behind the tim panels, carpets,
etc. The unit should be mounted in a
convenient location in the vehicle (using

push
switch

is broken at a convenient point (such as
at the connector to the hedter itself), the
wire from the switch being connected
o the IN terminal, and the wire o the
heater element being connected to
the OUT terminal — refer fo Figures 8 fo
10 for the different wiring configurations
possible with this unit. Figure 8 shows

the basic configuration wiring, but the

shown in Figures 9 and 10 allows the
timer 1o be instantly retriggered at any
time after the timeout period without
the need to tumn off and on the demister
switch. Figure 9 shows the ground
switching wiring (the prefered option,
since it Is usually easier to implement
with a negative-earthed vehicle); Figure
10 shows the supply switching wirng.

two screws/oolts fo secure it in place), and
preferably hidden out of sight such as
beneath the rear parcel shelf or behind a
Hm panel. However, ensure that the unit is
protected from maisture ingress (check
that the window/door/boot sedls in the
vicinity are sound), and away from
excessive hedt, If the unit is fited into the
oot of the vehicle, mount it so that it is
protected from the possibility of heavy
objects coming info confact with it in the

addition of the additional push switch The choice of push switch used is a course of using the vehicle,
|
REAR WINDOW DEMISTER TIMER PARTS LIST
RESISTORS: All 0-6W 1% Metdl film (Unless specified) Instruction Leaflet 1 (Xv8ow)
R1 470Q 1 (M470R) Constructors’ Guide 1 (XH79L)
R2 22k 1 (M22K)
ik e fily EM?EQ OPTIONAL (Not In Kit)
R5 100K 1 (M100K) Box and Base Type 2 1 (YN36P)
| 9-5mm Grommet 1 (JX637)
M3 x 12mm Pozi-drive Screw 1 Pkt (BF37S)
CAPACITORS M3 Steel Nut 1 Pkt (JD6IR)
Cl 47uF 25V Axial Electrolytic 1 (AT47B) M3 Steel Washer 1 Pkt (JD76H)
C2 10uF 63V Axial Electrolytic 1 (AT77J) M3 Shakeproof Washer 1 Pkt (BF44X)
I c3 100nF Myiar Film 1 (WW21X) M3 x 'gin. Spacer 1 Pkt (FG32K)
|
x SEMICONDUCTORS The Maplin ‘Get-You-Working' Service is available for
. DI 1N400] | (QL73Q) this project, see Constructors’ Guide or current
l D2-4 1N4148 3°  («1808) Maplin Catalogue for details.
| TRI BC547 1 (QQl14Q) The above items (excluding Optional) are available as a kit,
IC1 U60478 1 (AH44X) which offers a saving over buying the parts separately.
Order As 95027 (Rear Window Demister Timer) Price £8.99
MISCELLANEOUS ) ) . ) . )
RL] 16A/12V Car Relay (JM26D) The following new iterns (which are included in the kif)
 ESR Fuse 20mm 100mA (WROOA) are also available separcitely, but are not shown In
| 1.2  3-way 5mm PCB Mounting the 1996 Maplin Catdlogue.
Terminal Block Type 300 ) (JY94C) Catadlogue Rear Window Demister Timer PCB
8-pin DIL Socket 1 (BL17T) Order As 95028 Price £2.29
20mm Fuse Clip Type 2 s, (KU27E) Rear Window Demister Timer Front Panel
Front Panel Label 1 (95034) Order As 95034 Price £2.29
PCB 1 (95028)
iy

s o = e w—— v
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Much of the development of sdence
in all its many branches is related to
‘seeing’ what is taking place in
materials and living things. Science,
however, was greatly limited in
what it could observe before the
development of the microscope. With
the unaided eye, objects as small as
50um (microns) can be resolved.

HILE in conventional optical
Wmicroscopy, incremental changes

are taking place to improve the
resolution and optimise ease of use of
microscopes, whole new areas of
microscopy at the atomic and molecular
level are rapidly developing and providing
new tools with which to study the properties
of materials and even help unravel the
mysteries of DNA. Interfaces with computers
are providing systems of rapid image
processing and archiving in sophisticated
database systems.

While conventional light microscopy
deals with wavefronts of light, newer forms
of atomic microscopy are sensing atoms
in ways that do not involve any ‘optical’
interaction. Examples of this include the
Scanning Tunnelling Microscope which
‘senses’ the position of atoms by the level
of ‘tunnelling’ current which flows from a
tunnelling probe into the material being

investigated. This field of ‘indirect’
microscopy is also one that is expanding
very rapidly as new physical effects are
detected at the atomic scale.

Before these more recent developments
are outlined, it is perhaps appropriate to
review the development of conventional
microscopy and highlight some recent
innovations in this field.

In the Beginning

While Galileo is credited with documenting
the use of a microscope around 1610 to
make a fly look ‘as big as a herY, it is not clear
when and where the very first observations
were made. Some would suggest that the
Arabs were the first to use microscopes
successfully, although in Europe, the credit
is usually given to Hans and Zacharias

Photo 1. Typical image obtained of Diatoms (fosslil algae) at 200X magnification using a Leica
Stereoscan 440 Scanning Electron Microscope. (Courtesy, Leica, Cambridge, UK.)

Accelerating | Electron Velocity Relative Effective o R
Voltage (kV) j (X 10°my/s) mass Wavelength (nm) | L
I |
10 3 0586 , 1.020 00122 utraviotet  §1 1}
2 | _oste | 10% o086 excitation |
e EEE 0986 | 1-059 00070 N Dichroic
40 i i 1123 | 1078 00060 = filter
50 ! 1239 | 1-098 0-0053 3 Do
60 i 1340 1118 00049 i i lens
TR T i 1-429 1137 00045 | \
[ 80 o Sl 17508 ST 0-0042 Sample
S R R A S e L 3 i
100 1-646 1:196 0-0037 Figure 1. Fluorescence microscopy of sample.
s ey i 00035 Ao ke o o
120 1761 1-235 0-:0033 elements, which are in turn, selectively
BRI 1812 TR 00032 iy The wptiosl systain.
140 | 1860 | 12715 | 00031
i e 500 1:904 \ 1-294 [ oo030 Janssen of Middleburg in the Nethertands
Table 1. Values of velocity, relative total mass and effective wavelength (nm) for electrons accelerated to as the first manufacturers. On.e of the gany
to specific voltages within the range 10 to 150kV. works of microscopy was ‘Micrographia’ —
published by the English physicist Robert
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Hooke in 1665, At the time, all observations
had to be meticulously illustrated.

It was however, the partnership between
Emst Abbe, a Physicist at the University of
Jena (for a time in East Germany) and Carl
Zeiss, a German manufacturer of optical
instruments around 1870 which led to the
optimisation of the performance of light
microscopes. A basic calculation identified
by Abbe was that the resclution of objects
was limited at approximately 1:5 times the
wavelength of light used for the observation.
For blue light at 400nm, this provided a limit
at around 0-6//m. Under certain conditions,
however, resolution can be achieved with
conventional microscopy down to 0-2Um.

Waves and Particles

Use of ultraviolet (UV) radiation has generally
proved unsuccessful to improve object
resolution. Much more successful has been
the use of accelerated electrons - at
voltages as high as 300kV in the scanning
electron microscope (SEM). Such systems
have been able to resclve structures as
small as individual atoms. Unless very much
higher voltages are utilised, such systems
can only be used to study very thin sections
of around 0'1m thickness, and specimens
must be scanned in a vacuum. Thus, while
much higher resolution can be achieved,
sample throughput is limited and specialist
skills are required in the preparation of
samples. According to the De Broglie
equation, the effective wavelength of a
particle with mass m and velocity v is given
by:

_ h
wavelength = e

Where his Planck’s constant. As electrons
are accelerated in a high voltage field, a
significant amount of the energy acquired
from the electric field increases the mass of
the particle according to relativity theory -
see Table 1.

This indicates that electrons even under
moderate voltages behave as waves with
short equivalent ‘wavelengths'. At 50kV,
the de Broglie wavelength of 0:0053nm
compares favourably with the wavelength of
400nm of conventional optical systems. In
reality, the maximum resolution typically

Detector

Confocal

Dichroic
filter
plane
v
Out of v Sample

Figure 2. Principle of the confocal microscope:
by Light from a source in the image plane is
focused by lenses and setectively detected

a detector system. Light from above and
below the focal plane is rejected by the
system, allowing improved contrast of the
objects in the selected focal plane.

20

KS 100

Interactive Measurement

Photo 2. Typical appearance of a display screen of captured and processed microscope images retrieved
from a data base system. (Courtesy Kontron Electronik.)

Automatic Imoge Analysis

Image Archiving

SONTRON FLEKTRONIK

: X
)
|
!
Photo 3. A typical modern optical microscope system with high resolution TV camera interfaced to
modern image processing and management software system. (Courtesy Kontron Electronik.)

attained at voltages around 300kV is one
Angstrom (0-1nm), with medium perfor-
mance systems having a resolution of
3:3nm at 30kV. Photo 1 indicates a typical
image obtained from an SEM system.

Video Processing

The range of options available with video
capture of conventional optical microscope
images and the processing which can be
undertaken on them has led to a significant
improvement in the size of objects which
can be detected. This improvement, roughly
of a factor of 10, has come about chiefly as
a result of improved contrast within the
image due in the main to processing of
individual pixel data in the image. This has led
in turn to a rapid development of optical
microscope systems with video processing
subsystems to optimise the contrast
available and allow observation of smaller
objects. Such work has allowed single
molecules of DNA to be studied, even
though they are only 2nm across.

Fluorescence Microscopy

The principle of fluorescence microscopy is
to provide images from the light which is
emitted by structures after having been
irradiated with shorter wavelengths of light.
Ultra violet light is typically used to inttiate
this effect.

Figure 1 indicates how ultraviolet excitation
is reflected onto the sample by a dichroic
fitter. Light of longer wavelength emitted
due to fluorescence is in tum transmitted by
the dichroic filter to the lens optics of the
microscope, though the shorter wavelength
UV light is not transmitted. This technique
is made possible with the addition of flu-
orophores, special molecules that flucresce
when exposed to light. Use can be made of
laser radiation to deliver high levels of
‘incident’ light intensity.

One problem when high intensity ultra-
violet lasers are used is that such radiation
can resutt in cell damage and destruction of
the fluorophores themselves. In ‘standard’
fluorescence, a fluorophore will absorb a
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single high energy photon and emit one at
lower energy. In ‘two photon’ fluorescence,
a fluorophore molecule is able to simul-
taneously absorb two low energy photons
and emit a single photon of higher energy.
One group at Comell University has been
able to irradiate samples with pulses of 100
femto second pulses of red light and stimu-
late emissions of green/yellow light with-
out damaging the cell being observed. As
laser technology has progressed, a range
of dye matenals for use in dye laser systems
has been developed. Dyes used in fluores-
cence studies include fluorescein at 496nm
(olue green), lessamide rhodamine at 572nm
(green) and cynamine 5 at 649nm (red).

Confocal Microscopy

While resolution of observed structures is
a key factor of microscope function in
scanning across a light image, the relative
contrast across the image can often be
equally important.

Depending on the thickness of the sample,
light from zones above and below the
in-focus plane will also contribute to the total
image from the in focal plane. This places
limitations on the thicknesses of samples
which can be examined. A large part of
conventional microscopy relates to the
preparation of thin samples in order to
minimise loss of contrast by the travel of
light through intervening layers.

One of the key developments to improve
contrast is the confocal microscope, shown
in Figure 2. Blue or ultraviolet light is reflected
from an incoming beam by a dichroic fitter
onto the sample. As the sample fluoresces,
i.e. gives off light as a result of stimulation
by the incident radiation, such light from a
specific plane of the sample is able to pass
through the confocal aperture and be
detected by the detection system. Light
from above and below the plane of focus is
rejected by the detection system. When
such a system has been linked with

computer capture of images, it is possible to
obtain images over thin sections and step
through a relatively thick sample and then
later recreate a three-dimensional image of
the sample being scanned in this way. Such
a technique is especially useful, for example,
in the examination of neural tissue, where
the neural linkages can be identified without
sample destruction. Time resolved studies
using laser scanning techniques have
allowed insight into the dynamics of
chemical activity within complex living cells.
In particular, such studies have revealed new
information about such basic processes as
fertilisation of the human egg by sperm. This
has also led to improved understanding of
the participation of the glial cells in the
brain. While this activity is not as dynamic as
that of the neurons themselves, the action of
such glial cells is probably a key factor in

|

degenerative processes such as Alzheimer's
disease.

Confocal microscope technology was
infdally used to scan thick samples. There are
now applications for three-dimensional
surface analysis using laser scanning
techniques where image detail is obtained
from sequential scanning layers and then
reconstructed into a processed image.
Scanning resolution is increased with
additional scan time - 0-25m at 3 seconds
and 0-1m at 10 seconds. A measurement
range of 0'1 to 600Um can be scanned.

Optical Archiving

As technology has developed to allow images
to be captured by computer, so sophisticated
archiving software has been developed to
store, annotate and retrieve images. This
form of archiving is particulary suited to the

Photo 5. Image obtained of silicon using the Scanning Tunnelling Microscope. (Courtesy IBM Research.)

Photo 4. The inventors of the Scanning Tunnelling Microscope (STM). Gerd Binnig (left) and Heinrich
Rohrer (right). (Courtesy IBM Research.)
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Windows graphics environment, where a
series of images of the one feature can be
displayed on a single computer screen. Photo
2 indicates the typical graphical displays that
can be produced by such software. Also, the
captured images can be extensively
processed by software routines, pixel by
pixel to produce a wide range of ‘hidden’ data
relating to the image, which can be used to
enhance contrast, display distribution of
intensity across selected areas. Where cells
are imaged, software can be configured to
rapidly count the number of cells displayed
and even draw a histogram of numbers of
cells in specific size categories. Speed of pro-
cessing is a key element of the specification
of such packages. High specification PCs
incorporating 486 and Pentium processors
are routinely used to support this level of
data handling and graphics manipulation.
Photo 3 shows a typical modemn optical
microscope system with attached high-
resolution TV camera interfaced to a PC
system running imaging software, as shown
in Photo 2. High-performance scanning
cameras can now capture images with a
resolution of 4,400 by 3,500 pixels, at 24 bits
of resolution per pixel. An image stored at
1,000 X 1,000 resolution at 24 bits would
require, without data compression, some
3M-bytes of disk storage.
Continued on page 26.
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Design by Alan Williamson

d

Text by Alan Williamson L Stave Flash Trgger unt.
and Maurice Hunt '

PROJECT
RATING

An essential project for
‘serious’ photographers,

this circuit enables additional
slave camera flash units to

be triggered without direct
electrical connection to the
camera outfit itself, but merely
by being within ‘sight’ of the
lisht from the main flash unit —
which can be several metres
away, even in a brightly lit
room. A phototransistor is
used as the sensor, which

is very sensitive to sudden
changes of light, despite being
‘detuned’ in this application,
to prevent spurious triggering
from unintentional light level
changes — caused for example,
by shadows from someone
moving around in the vicinity.

Specification Warning: High voltages can be present

i n the terminals of some flash-guns.
Supply voltage: 610 15V DC (12V nominal, from 12V battery, tyoe GP23A) &
Operating current (quiescent @19V): 690uA to 3-2mA, dependent on fight level Therefore, care should be taken at all
Operating current (activated @12V):  15mA maximum

times when handling or interfacing
PCB dimensions: 39 x 56mm flash-guns to this project.
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The Assembled PCB.

HERE IS o limit to the number of
TSIave Flash Trigger units that can be

used, all tnggered remotely from
the main flash-gun. This allows for a very
comprehensive fiash lighting setup to
be implemented if required, ideal when
taking photographs of a wide scene,
where shadows caused by using just one
flashlight are to be avoided, such as stage
productions, display stands, and the interiors
of buildings or vehicles. The only proviso is
that the project is only suitable for use with
modern flash units, incorporating an external
triggering socket for the unit to be plugged
in to, or having a hot-shoe adaptor.
However, be warned: use of this project
could lead to a dramatic improvement in
the results of your photographic exploits!

Circuit Description

Refer to the block and circuit diagrams of
the Slave Flash Trigger, shown in Figures 1
and 2, respectively. PT1 is the flash sensor,
which is made ‘deaf’ (a not particularly apt
engineering expression) by connecting

the base to the emitter; in doing so, PT1 will
not readily react to ordinary changes in light
and shade. A high intensity burst of light,
however, such as that from a camera flash-
gun, will cause PT1 to conduct briefly,
producing a small voltage pulse across R1.
The voltage pulse is AC-coupied to the high
gain amplifier, TR1. C3 AC-couples the
collector of TR1 to the base of TR2 which
saturates on, illuminating the LED within the
opto-triac and in turn, triggering the triac into
conduction; this, in turn, fires the flash-gun.
An opto-triac was chosen because it
provides total isolation from the circuit

and because it is a bidirectional device,
therefore, it is irrelevant which way round
the trigger lead is wired.

Construction

Refer to Figure 3 when building up the
board, which shows the PCB legend and
track. The PCB is a high quality glass fiore
board, incorporating solder resist on the
tracks, and a silk-screen legsend to aid
construction. Construction is straightforward:
begin with the smallest components first,
working up in size to the largest. Insert the
PCB pins from the track side. Be careful to
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The Assembled PCB mounted
in the box.

A
| ——— .
Photo :'(]g': Transistor <] Opto Output
transistor amplifier switch triac l_ socket
Supply
filter &
reverse Battery
polarity
protection
Figure 1. Block diagram of the Slave Flash Trigger.
PT1 D Z 2R26R
R2 1 R4
AR
MEL12 4k7 1N4148 47k SK1b SK1a
C2 R3 c3 -—r,[:: il 6\ 8
10nF | 1M2 10nF TR2 7
BCS58 2 :J1 o
& BAT+
2l oP1 [SNC
TR1 N2 4 BAT—
4 BC548
caC1 R1 R5 D2 S
ﬁuF 4k7 150R TN4001

Figure 2. Slave Flash Trigger circuit diagram.
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Figure 3. PCB legend and track.

7.5mm
|
( n 4mm
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Line edge of
opto transistor HEEEEEEESR
with edge of PCB
Figure 6. Front panel iabel.
B \ J
(& =2
- ( 96.5 %5
View from — Lk
below ) ) )
I o, 0,
i
Figure 4. Phototransistor 2585/ -l 18
mounting details. Figure 5. Box drilling details.
correctly orientate the polarized devices,
i.e. the electrolytic capacitor C1, diodes D1 ;
and D, transistors TR1 and 2, phototransistor (} \ F‘
PT1, and the opto-triac, OP1. Refer to Figure A B
4 for fitting the phototransistor, and to the ) B gm?argrtm ent
next paragraph for details of the battery Mounting
: battery :
terminals. e Box lid
The box driling details are shown in Figure % N

5; once completed, wipe the box clean,
and attach the front panel label (see Figure
6). Solder the battery terminals to the PCB
as shown in the exploded assembly diagram
of Figure 7, observing the correct battery
orientation printed on the PCB legend.
Having completed assembly of the board,
thoroughly check your work for misplaced
components, solder whiskers, bridges and
dry joints. Finally, clean all the excess flux

off the PCB using a suitable solvent, then
complete the assembly of the unit, as shown
in Figure 7.

Testing

It must be pointed out that pre-electronic
flash-guns will probably not work with

this project, since they are intended to be
triggered from a mechanical shutter which
has very low resistance. The ‘on” impedance
of the opto-triac is probably too high to
trigger such units.

There are a couple of simple tests that
can be carried out, to see if your particular
flash-gun is suitable.

First, set a multimeter to the highest DC
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Figure 7. Exploded assembly diagram.

Battery "
terminals | ] [ |
. Bottery N/
lﬁ ...... f./ﬁ compartment Box base
—
Fixing
screw

voltage range (400V DC), and connect it

to the flash-gun trigger contacts; switch ‘on’
the flash-gun (be careful, one flash-gun we
tried charged up to +225V and discharged
to —160V). Wait until the ‘reacty” light
illuminates, then note the voltage; a desirable
reading will be around the total battery
supply voltage. Second, see if a 47 to
100€2 resistor will trigger the flash-gun.

Having built the Slave Flash Trigger and
fitted it with a fresh battery, plug a 3-5mm
MONO jack plug into the socket, which will
switch the circuit on. Ensure that none of
the components get suspiciously warm with
the power on; switch off and recheck your
assembly work if this occurs. Assuming all
is well, the unit is ready to be tried out with
a flash-gun, as follows.
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_Slave
~ flash
trigger

Fiash

Camera extension
~ lead
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Figure 8. Typical setup of
the Slave Flash Trigger

Figure 9. Lead modification diagram.

: —C©

Remove plug from extension
lead and replace with

Use

Refer to Figure 8, showing a typical setup
using the Slave Flash Trigger. Figure 9 shows
the trigger lead modification required.
Camera flash-guns are usually fitted with a
‘hot shoe’ connector, a trigger cable/socket,
or both. Flash-gun trigger cables are usually
fitted with a miniature coaxial plug. Some
large flash-guns will be fitted with a miniature
coaxial socket. Such connectors are not

in common use for anything other than
photographic applications, and for this
reason, they are not available from Maplin;
the best place to buy them is from a good
photographic shop! Such shops will stock
camera flash extension cables, fitted with a
male coaxial connector at one end, and a
female connector at the other end. Cut off
the unwanted connector and fit a 3-5mm
mono jack plug in its place.

If the flash-gun does not have a trigger
cable or socket, a ‘hot shoe adaptor’ can
be purchased from a photographic shop.
The adaptor allows connection to be made
to the flash-gun terminals that would normalty
connect to the camera when slid into the
camera’s ‘hot shoe’. Such an adaptor will
be fitted with a trigger cable or socket. Once
the adaptor is fitted, proceed as if the flash-
gun was originally fitted with a trigger cable
or socket. It is possible that other connectors
will be encountered, and in this case, it is
best to refer to the flash-gun manual or seek
advice from a good photographic shop.

Scket
@)m—

Flash extension

3.5mm mono

lead

jack plug With the Slave Flash Trigger connected
to a suitable flash-gun, position the setup a
reasonable distance from your main flash-gun
Screen within a room, and set it off! The slave unit

should then flash in unison with the main flash.
Blinding! F]

RESISTORS: All 0-6W 1% Metal Film

SLAVE FLASH TRIGGER PARTS LIST

R1,2 4k7 2 (M4KT)
R3 M2 1 (M1IM2)
R4 47k 1 (M47K)
RS 150Q 1 (M150R)
R6 220 1 (M22R)
CAPACITORS
@ 29uF 16V Radial Electrolytic 1 (WWT2P)
23 10nF Ceramic Disc 2 X770
SEMICONDUCTORS
D1 TN4148 1 (QL80B)
D2 TN4001 1 (QL73Q)
TR1 BC548 1 (QB73Q)
TR2 BC558 1 Q17T
PT1 MEL12 1 (HQ61R)
OoP1 Triac Optoisolator 1 (@Q10L
MISCELLANEQUS
SK1 3:5mm Stereo Jack Socket 1 (IM22Y)
Keyring Remote Controf Case 1 URSOX)

Front Panel Label 1 (95016)

PCB 1 (95014)

Instruction Leaflet 1 (XV86T)

Constructors’ Guide 1 (XH79L)
OPTIONAL (Not in Kit)

GP23A 12V Photographic Battery 1 (ZB56L)

3:5mm Mono Jack Plug 1 (HF80B)

The Maplin 'Get-You-Working’ Service is available for this project,
see Constructors’ Guide or current Maplin Catalogue for details.
The above items (excluding Optional} are available as a kit,
which offers a saving over buying the parts separately.
Order As 95015 (Slave Flash Trigger) Price £9.99

The following new items (which are included in the kit) are
also available separately, but are not shown in the
1996 Maplin Catalogue.
Slave Flash Trigger PCB Order As 95014 Price £2.49
Slave Flash Trigger Front Panel Label Order As 95016 Price £1.99

7he Maphn oG

IN

CTRONIGS

DEX

AVAILABLE
NOW!

SEE PAGE 45
FOR DETAILS
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THE REVOLUTION IN MICROSCOPY - Continued from page 21.

Scanning Probe Technology
First Steps

More recently, a whole new area of develop-
ment has been opened up by the develiop-
ment of scanning techniques which interact
with surfaces at the atomic scale. The near-
field scanning optical microscope (NSOMD),
while using light as the means of scanning,
does so without any conventional lens
systems. A fibre-optic cable with ultra-narrow
tip emits light which is scattered/reflected
from the material in the vicinity of the tip and
is detected by an adjacent detector. This
allows resolution of around 10nm to be
achieved. These devices, however, are in

Cantilever with tip _—

/////////////////// _

Electrostatic charge

Figure 3. Surface fluid layer and electrostatic
charges can pull down the scanning tip and
distort the surface profile obtained. (Courtesy
Digital Instruments, Santa Barbara.)

Fluid layer

Figure 4. Principle of the TappingMode technology, where the probe system records the amplitude of
oscillation of the tip above the sample surface. (Courtesy Digital Instruments, Santa Barbara.)

‘Free’ Amplitude

Amplitude reduce

M

. ekl

Figure 5. Three maln modes of Atomic Force Microscopy; Left: Contact mode; Centre: non-contact
mode; Right: TappingMode with resulting signal profiles. (Courtesy Digital Instruments, Santa Barbara.)

the very early stages of their development.
The resultant image would be established as
the probe was scanned across a surface in
refiection or in transmission mode. In trans-
mission, such scanning probes can be used
to detect the so-called ‘evanescent’ wave of
light produced by total internal reflection,
which travels paraliel to the sample surface
and is modulated by the presence of
material in the sample being scanned.

The first major advance with ‘imaging’ at
the atomic level was the Scanning Tunneling
Microscope (STM), where a minute current
flows as a probe tip is brought into the
vicinity of an atomic surface. The current
which flows increases sharply as the probe
tip approaches the atoms of the surface

26

being investigated. The mechanism of
operation of the STM is not wholly under-
stood, but it provides a ready tool with
which to investigate a great number of sur-
faces. This ‘imaging’ technology is appropri-
ate for surfaces which are moderately good
conductors. Photo 4 shows the discoverers
of the scanning tunnelling microscope,
namely, Gerd Binnig (left) and Heinrich
Rohrer (right) of IBM Research Laboratory
at Zurich, Switzerland. The Nobel prize for
Physics was awarded to the duo in 1986.
Photo 5 shows the image of Silicon obtained
using this scanning technique. Such images
can be obtained with the minimum of
surface preparation. The STM method,
however, is only appropriate for samples

which demonstrate good conductivity. Data
from samples with low conductivity is more
difficult to analyse objectively.

Atomic Force Microscopy

The range of options with Atomic Force
Microscopy provides a more general means
of detecting structure at the atomic scale.
Most surfaces are contaminated by a layer
of absorbed gas and surface moisture
which tends to trap the tip of an Atomic
Force probe tip. Also, electrostatic forces on
the sample surface can distort the force
experienced by the scanning tip. Such
effects are indicated in Figure 3.

There are three basic methods utilised in
Atomic Force Microscopy. One of the first
developed was that of ‘Contact’ mode,
where the probe tip was always in contact
with the sample and could experience
frictional and adhesive forces and in tum,
damage samples and distort data. In non-
contact mode, the probe tip is made to
oscillate with a small amplitude above the
sample surface. Van der Waals forces of
attraction are measured by scanning the tip
over the surface. This mode of detection is
generzally unsatisfactory, due to remaining
problems of surface contamination and
the weak value of the attractive forces.
Improved resolution and general versatility
has more recently been developed using
TappingMode Imaging technology. In the
TappingMode, indicated in Figure 4, the
probe tip is oscillated at a frequency of
between 50 and 500kHz, and is essentially
free of the surface being investigated. As
the probe tip is lowered towards the
sample surface, it begins to contact the
sample surface and atoms on its surface
experience a discrete force with each con-
tact. The amplitude with which this can-
tilever oscillates is reduced and the feedback
system which maintains the amplitude of
the oscillating force probe registers this
change in amplitude. This in tum is used as
a measure of the mean height of the probe
above the sample surface. In this tapping
mode, samples are significantly less
stressed compared, for exampie, to a probe
which is dragged over a surface. The con-
trol of the probe tip is undertaken by a
piezoelectric drive system which can rapidly
and accurately translate the probe tip
to a required location. This type of tech-
nology has been extensively developed in
optical/ laser alignment systems on optical
benches.

The drive characteristics of such can-
tilever resonators enable surprisingly good
resolution to be attained. With a 20V
Pk-to-Pk drive signal and 1mV ms noise,
a corresponding noise level of around 05
Angstrom (0-05nm) can be achieved.

Figure 5 indicates the signal profiles that
would be anticipated with the three modes
of Atomic Force Microscopy for a specific
step feature. The contact mode is likely to
‘stick’ on the initial step. In non-contact
mode, the signal can be influenced by
surface contamination. In TappingMode, a
more true set of measurements can be
made. In this mode, measurements can also
be made in fluids. A reduced range of
resonant frequencies between 5 and 40kHz
is typically used.

The tapping mode technology now allows
scanning of material which would previously
have been damaged by conventional
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Digltal Instruments, Santa Barbara.)

Photo 6. TappingMode Image of double stranded DNA molecule imaged on
mica: 155nm scan. (Image captured with Nanoscope Scanning Probe from

Photo 7. Image of a 1m scan of the surface of the epitaxlial silicon layer
grown on silicon, The surface is terraced because the substrate was miscut
by 0-03° off the required plane. (Image captured with Nanoscope Scanning
Probe from Dightal Instruments, Santa Barbara.)

/ 4.
Photo 8. TappingMode image of the surface topography (left) and magnetic force gradient map taken with LiftMode (right) on a hard disk with 800 bit transitions

per mm test track. Such analysis is used to verify the magnetisation pattern in relation to surface of the magnetic media (25¢m scan). (Image captured with
Nanoscope Scanning Probe from Digital Instruments, Santa Barbara.)

AFM techniques. Photo 6 shows the a
double stranded DNA molecule imaged on
mica, indicating the ability to resolve over-
lapping molecules. AFM has recently been
demonstrated as a useful way of imaging
and identifying bacteria, viruses and phages.
Samples are typically air dried and coated
with a carbon stabilising film.

Looking at Silicon

While integrated circuits produced in the
1980s utilised 2 micron wide channels and
present devices utilise ones of 0-6um, future
circuits are likely to use 0-15um technology.
The high magnification required (especially
for insulating materials) wil be increasingly
difficuit to provide by means of scanning
electron microscopes. The required level of
magnification, however, is well within the
scope of Scanning Probe Microscopy. Also,
as levels of integration increase, the flatness
of samples at every stage of fabrication
will be of increasing importance. The SPM
technology will be able to verify and monitor
the effectiveness of the many complex
processes of semiconductor manufacturing.
In silicon wafer fabrication, a critical factor is
the condition of the initial surface silicon prior
to deposition and etching. Photo 7 indicates
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a 1um scan of the surface of epitaxial layer
grown on silicon. The surface is terraced
because the substrate was miscut by 0-03°
off the plane of symmetry of the substrate
layer. Such technology provides a valuable
means of validating quality standards in
silicon wafer fabrication. It has been
shown that continuous sampling using
TappingMode of a 1m element of silicon
does not damage the surface profile.

Visualising Magnetic Fields
and Magnetic Media

As magnetic storage capacities continue to
be driven to new limits, scanning probe
microscopy using specialised magnetic
force gradient probes can provide valuable
information about the data patterns
on magnetic media and the associated
relationship with topographic image of media
surface. Photo 8 indicates a TappingMode
image of the surface topography (eft) and
magnetic force gradient map, taken with
LiftMode (right) on a hard disk with 800 bit
transitions per mm test track. Comparisons
of the two images indicate that the bit tran-
sitions are clear and sharp and without
influence from the topography of the disk
surface.

|

A similar study, this time for a Digital Audio
Tape (DAT) is shown in Photo 9. A 10Um
scan area is shown. The magnetic force
gradients revealed on the right are resolved
in the topographic image on the left. Such
studies indicate that the minimum magnetic
bit spacing in this sample is not limited
by particle size. Photo 10 indicates the
topographical image of a hard disk after a
disk crash. The relative texture of the disk
surface and the media at the crash site can
be directly determined.

Visualising Electric Fields

Electrostatic force images of surfaces can
provide information about surface connect-
ivity. Photo 11 indicates details of an area of
a failed GaAs device. On the left, a LiftMode
topographic image reveals a metal trace
with the suggestion of a failure along its
track. When scanned under electrostatic
force probe, a failure in the metallisation is
readily observable - the scan size is 24um.
Such technology can therefore be used to
‘see’ the routing of voltage across a circuit.
Often in microscopy, the problem is one of
practicality - that of measuring samples in
sufficient numbers and with sufficient speed
to be able to provide useful feedback in
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Photo 9. Scan of the topography and magnetisation pattern of Digital Audio Tape (10m scan). Image
captured with Nanoscope Scanning Probe from Digital Instruments, Santa Barbara.)

4

Photo 10. Topographical image of a hard disk
after a disk crash (1m scan). (Image
captured with Nanoscope Scanning Probe
from Digital Instruments, Santa Barbara.)

Instruments, Santa Barbara.)

Photo 11. Detalis of an area of a falled GaAs device (24U/m scan). Left: LiftMode topographic image
reveals a metal trace with the suggestion of a failure along its track. Right: Electrostatic force probe
reveals a fallure in the metallisation. (Image captured with Nanoscope Scanning Probe from Digital

PRy

Sample Destructive Resolution
BRIy s Y A STM No ~High
Magnetic No T High
Electric No | High
Friction Some High
Atomic Force (contact) Yes High
Atomic Force (Trapping Mode) No High
Atomic Force (non-contact) No High

Table 2. Scanning Tunnel Microscope (STM) Parameter Comparisions

quality control in production and flexibility in
research. The advantages of rapid sample
preparation offered by Scanning Probe
Microscopy over conventionai methods such
as electron microscopy is ensuring that such
new techniques are gaining acceptance.
Since the initial development of the STM,
series of atomic scale probes have been
developed to record a range of material

characteristics as a function of three-
dimensional spatial co-ordinates. These are
summarised in Table 2.

Microscopy
The Future

While the age of optical microscopy is some
350 years old, that of Scanning Probe

Microscopy is barely 10 years old. As new
types of scanning probe tips are developed,
so the opportunities to improve the
understanding of basic science and develop
whole new technologies in material science
and semiconductor manufacturing are
significantly enhanced. This will allow,
perhaps, the solution of some stubbom ‘old’
problems in science, and a more rapid
resolution of more recent scientific conflicts.

The emerging Nanotechnology will be well
served by Scanning Probe Microscopy. it has
even been demonstrated that atoms can
be moved by direct probe action on them -
witness the IBM logo produced by moving
Xenon atoms on a substrate. This type of
technology (a type of nano-fabrication)
may emerge as a useful tool in the future.
The importance of the microscope is being
rediscovered in UK education. The Royal
Microscopical Society has recently launched
the ‘Microscope in Every School’ initiative
to try and give as many school children as
possible the opportunity to leam at first
hand, the delights of the microscope.

Points of Contact

Royal Microscopical Society,
27-38 St. Clements, Oxford, OX4 1AJ.
Tel: (01865) 248768, Fax: (01865) 791237.

Microscopy in Analysis, published bimonthly
by Rolston Gordon Communications,

1 Gable Cottage, Post House Lane,
Bookham, Surrey, KT23 3EA.

Tel: (01372) 454891, Fax: (01372) 459957.

Note: TappingMode and LiftMode are
trademarks of Digital Instruments,
Santa Barbara, California.

Electronics— plin Magazine?

electronics ine?

I may be gone a little while . .

‘comics’?

Do you have T%%aty in E’emng hold of your copy of

* Does yourNewsagent always sell out before you can get your copy?

* Areyou fed up with bravmg the onsiaught of wind, rain and keep fit
fanatics in your ceaseless quest to find aﬁhopy Wr fanunte

* Do you say to your family and f'renends, ‘l‘}n gqét gd‘ing outside,

* Does your ﬁdg hide when you return empty handed?
* Do you reso’nﬁ meadmg the Beano, Dandy, Viz or other well known

Why not ask your friendly local Newsagent to reserve or dpllver every issue of
Electronics ~The Maplin Magazine? Fill out the coupon

Wnd it to your
Newsagent and you need never miss an issue of Electronics ~The Maplin Magazine.

RESERVE YOUR COPY OF ELECTRONICS TODAY'

Dear Newsagent

Name

Please reserve/deliver (delete as applicable) each issue of Electronics — The Maplin Magazine for me.

Address

Signature

IHONIGS

The Maphin Hog#5

Electronics ~ The Maplin Magazine is published monthly and is
distributed through your wholesaler by: United Magazine Distribution Ltd.,
16-28 Tabernacle Street, London EC2A 4BN. Tel: (0171) 638 4666.

Britain’s Best Selling Electronics Magazine '

28

Electronics - The Maplin Maqgazine February 1996



RATING

2 0

=1 i . 3

gl -
i g

Additional items supplied ‘
with the kit to improve

Text by

safety, are shown in Maurice Hunt
the Supplementary

Miscellaneous Parts List. ar.‘d

All the following information Mlke |"|O|mes

supersedes the original leaflet
supplied with the kit.

s Y. -
T R TR

ST

B8 - 2
B
- P - Dot 255
. T e
=iy 3 ---- ‘B o '
| - 14
— 7|
| ph i 3 i
4
5 Jai

._{—-(’. <
P it

FEATURES
* Automatic overload protection
* Easy to build and use

* Rugged design % Compact

* Quiet in operation

APPLICATIONS

* Camping and caravanning

* Outdoor events

* Mobile repair and maintenance work
* Mains power cut emergency back-up

February 1996  Electronics — The Maplin Magazine 29



Build this superb Inverter project
and never adain be troubled by
a lack of mains power,
wherever you may happen
to be. This unit will convert
the 12 or 24V DC supply
from a car or truck
battery, or similar power
source, into @ mains
level AC supply, which

is adjustable across the
rande stated in the
Specification table.

HiS versatile inverter unit
Tls capable of running mains

appliances of up to 300W
rating from a 24V supply, and 160W
from a 12V supply, and is ideal for
many situations where mains powered
equipment is needed but a conventional
mains power supply Is not available — such
as In the middle of a field, or when out and
about in a vehicle (the 12/24V supply could
be obtained convenlently from the cigar-
lighter socket standard on most modern
vehicles). Ideal for many applications that
would otherwise have required the use of
a noisy, bulky and expensive fuel-burning
denerator. The convenience and portability of |
this project make it essential equipment for
camping, caravanning, outdoor events and \
promotions, use In non-electrified garages
and outbuildings, or as standby/ emergency
equipment in the event of a power cut. It will
enable you to operate many electrical and ’
electronic appliances, from lamps and
shavers, to video recorders and TV sets.

F g

The assembled PCBs and
associated components.

Another use for the unit would be for ,
ascertaining whether or not mains-powered
electrical appliances that are being sold
at car boot fairs, Jumble sales, junk shops
and the like actually work, so that you can
strike the best deal, favourabie to whether
you happen to be buying or selling! You
could also do on-the-spot repairs, operating |
a soldering iron, inspection lamp, power
tools, etc., even with no mains supply In
sight, which will impress observers no end.

without one!

The project has so many potential uses
in fact, that you really cannot afford to be

Other features of the Inverter include
a low input voltage cut-off threshold, to
prevent the Input source, if it IS a battery,
from being completely drained. The circuit
will automatically drop out when the input
voltage drops below 16V with a 24V
battery, or below 9V with a 12V battery.
Overload protection is also provided, in the

The assembled

unit fitted into the
suggested (optional
box), including the
reverse supply
protection board.

SAFETY WARNING. The Inverter unit is designed to supply a high voltage AC output
voltage, at mains level, and Is thus capable of delivering the same potentially lethal
electric shocks as the mains supply. Therefore, the same safety precautions that apply
to mains equipment must also be taken when using this unit. Always switch off the unit
before carrying out any maintenance or adjustments, and do not operate the unit with
the casing lid removed, or in damp conditions. [t Is beneficial to use an RCD, wherever
possible the earthing point should be connected to the physical mass of earth

Note that the unit is only suitable for use with isolated or negative-earth supplies

DO NOT operate the unit from a positive-earthed supply.

Specification
Supply voltage:

Quiescent supply current:

Output voltage (adjustabdle):

Maximum output power:

Output AC frequency:
Output voltage stability:
Efficiency:

Visual indicators:

Overload protection:

12 or 24V DC from car/
truck battery or similar

0-25A @ 24V input
0'5A @ 12V input

167 to 281V* AC rms
(no load)

143 to 208V* AC rms
(100W lamp)

300W @ 24V input
160W @ 12V input
50Hz

+10%

>90%

Red and green LEDs
for power on and low
battery warning

2A fuse

*The voltage levels stated will be approximately 10% above
the actual rms voltage, since the voltage output of the
Inverter is not In the form of a pure sine-wave, and hence,

a conventional multimeter reading will be higher than the real
value. The effective output voltage will thus be approximately
220V AC s with the unit correctly adjusted.
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Figure 1. Block diagram of the 12/24V to 220V Inverter. 4

form of a 2A time-delay fuse on the main {
PCB, 15A fast acting fuse on the low- |
voltage input, and an (optionally fitted, but !
supplied In the kit) MOSFET current limiting |

PCB. This latter part of the circuit also
provides an automatic reset circuit, whereas
if you do not wish to fit this extra board, a
manual reset switch will be required.

Circuit Description
The block and circuit diagrams of the
Mains Inverter are shown in Figures 1 and 2,

respectively. The choice of toroidal
transformer chosen for the project
determines whether the unit will convert
12 or 24V sources to a 220V AC supply.
The object of the circuit Is to drive a
step-up transformer (TF1) from the 12 or
24V DC supply, producing an AC output
with a voltage and frequency equivalent
to the domestic mains supply. Although a
switching waveform is used, as opposed to
a true sinusoidal waveform like the mains
supply is supposed to consist of, the on-
time of each half cycle is limited, such that

the waveform has the same power content
as an equivalent sine wave with the same
equal peak voltage.

An accurate crystal timebase is used
to derive the S0Hz output frequency, with
crystal X1 and associated components
completing the internal oscitlator of IC1.
IC1 is a 14-stage ripple counter, dividing the
frequency of X1 by 16,384, reducing the
crystal’s 3:2768MHz to 200Hz. This goes
through two further stages of divide by two,
until the last stage of IC3 (a dual flip-flop),
which directly drives the MOSFET output

100uFT

+V1 +V2
A
R18

D1 swi seor|] R,
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Figure 2. Circuit diagram of the 12/24V to 220V Inverter.
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Figure 4. Heatsink drilling diagram.

switches, T5 and T6, on alternate half
cycles of the waveform from noninverted
and inverted outputs of FF2.

Regulation of the output voltage is very
simple. Mormally, T7 and T8 are held in the
‘on’ state by T4, whose base is forward
biased from *GND’ via R14, RV1 and R15.
The output is rectified through D2 to D5
and appears as DC across C5, also acting
as a filter with R19. The resulting voltage
is divided by the chain R16, RV1 and R15,
and a proportion is tapped off by RV1 to
the base of T4. When the level at this point
exceeds the combined voltage drop set by
ZD2 and the base/emitter forward drop, T4
turns off, also turning off both T7 and T8,
and the TF1 transformer secondary voltage
falls to zero. By the time FF2 changes state
and begins the opposite half cycle, T4 is
ready to turn on again due to the falling
voltage across C5.

DC Power for the unit enters at *+V
ACCY’ (battery positive) and =V ACCU'
(battery negative). Diode D1 prevents
accidental damage to the control circuitry
in the event of reversed polarity connection,
and SW1 is the main on/off switch. R1,
Z2D3, C4 and C5 provide a stepped-down
supply for the control logic stages.

Visual Indicators In the form of two front
panel LEDs, are driven by the bistable M1,
M2 and driver transistors T2 and T3.
Normally, the bistable Is set with N2 output
(pin 10) high, switching on T3 and the red
LED, LD2 (‘POWER ON'). This holds N1
output (pin 4) low. If the battery voltage
drops too low, ZD1 will no longer be able
to support base bias for T1; this causes T1
collector to go high and force N2 to logic
0 state. The bistable changes state turning
off LD2, and turning on the green LED,

LD1 (LOW BATTERY’). At the same time, it
defeats T5 and T6 by applying a logic 1 to

Fabriiary 100R  Flartrnnins — The Manlin Manazine

gates M3 and M4, halting any further output.

Transformer TF2 is included to isolate the
low-voitage Input from the high-voltage
output, to prevent any risk of shocks
occurring when connecting the low-voltage
supply to the Input terminals.

The output is short-circuit and overload
protected by fuse F1. Additionally, a 15A
fuse (F2) Is provided on the positive side
of the low-voltage input, providing overload
protection in the event of a fault developing
within the unit. The over-current protection
PCB includes SW dropper resistors in series
with the negative battery supply. These three
resistors are all O-1 in value, therefore, the
totat voltage drop across these at 15A is

0-5V. For short-term current surges, the BC547
transistor damp is turned on, switching off T1
and initialising a low battery shutdown.

PCB Construction

Assemble the main and additional PCB (if
required) in order of ascending component
size, from smallest to largest. Initially, two
of the tracks on the main PCB need to be
cut in the positions indicated in the inset
diagram on Figures 7 and 8, these being
between the junction of D3/DS and the F1
fuseholder, and between the Junction of
D2/D4 and R17, in each case, leaving a
gap of at least Smm; this Is to allow the

Close-up of the modification
to incorporate an isolating
transformer (TF2).
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inclusion of an extra transformer (TF2), resistors of the correct power rating are prolonged use. Observe the correct polarity
for isolation of the output from the input. fitted where specified. Mote that the resistors of the semiconductors and electrolytic
Commence assembly with the two wire R16 and R19 as supplied In the kit are | capacitors. The crystal shouid be fitted with
links (marked J' on the board); use either discarded, and are replaced by higher rated | its body flat to the board, and a length of
component lead offcuts or preferably, tinned (0-6W) resistors of different values; this | offcut lead from a component (or tinned
copper wire for these. There should also change is required as a result of including | copper wire) should be soldered across
be a thick wire link across the original F2 the extra isolation transformer, TF2. | its body and into the holes provided on the
position on the additional PCB (marked '16A Mote alsc that resistors R17 and R18 | PCB adjacent to the crystal. Use PCB pins
SLOW' on the legend) - this fuse has been should be fitted at a height of approximately ‘ for the LD1, LD2, +V2, SW1, and SW2
relocated to a separate fuseholder fitted Smm above the surface of the board, since (If required) terminals.
elsewhere within the casing. Ensure that these parts are likely to get warm during Continued on page 39.
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Figure 5. Suggested layout of the Inverter parts within the box.
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Figure |. Hypertext
documents operate

at two layers. The
document layer contains
the actual text visible

to the reader. The Link
Addressing Information
provides hyper links to
connected images. Note
that this information
need not be contained
within the same
document, and can

be retrieved from a
different location.

Figure 2. The PowerPC
home page (http://www.
powerpc.com), accessible
via hyperlinks from the
WWW site of any of

the PowerPC alliance
partners.

The World Wide Web

The World Wide Web (WWW) is the rock and roll

of the Internet. A place where video images meet
interactive text and sound. But what lies behind the
media hype? Is the WWW a children’s playground,

or is it actually a useful communication tool? Stephen
Waddington examines the structure of the WWW, how
it can be accessed, and some of the best places to surf.

In the Beginning

The World Wide Web (WWW) began life as a project
at the European Laboratory for Particle Physics (CERN)
in Geneva, Switzerland. Researchers at CERN wanted
to develop a muitilayer document which students could
navigate their way through. Rather than including copies
of referenced papers or definitions of complex terms
within the body of a main document, they devised
hypertext —a system which enables distributed documents
to be drawn together in a single source document.
Help files within Windows are an example of
hypertext documents, though their functionality

W b

o P55 JE8
‘Below this lies tfwg.ﬁiypertext

lev
addressing information necessary
from one document to another.

Formal Definition _
The World Wide Web is a library of hypertext:
documents which lies on computers linked by a massive
internetwork. Having retrieved a document, a viewer

is able to move to other documents by clicking a mouse
on highlighted words.

For example, if you are interested in the PowerPC,
you can load up the PowerPC WWW site, accessible
from the home page of any of the alliance partners —
Apple, Motorola or IBM, as shown in Figure 2.

But perhaps you want to know about PowerPC
hardware vendors rather than aspects of the
PowerPC technology. If so, click on System Vendors
from the home page and you'll be linked to a list of
manufacturers which have developed PowerPC
hardware. From here, you can click on any of the
company names offered to view individual company’s
PowerPC product offering.

Accessing the World Wide Web

To access the WWW, you need Internet access and

a WWW browser client. The WWW browser sits on
top of the Internet as shown in Figure 3, and displays
information accessed from the Internet (in this

model, the server) at the demand of the user. Since
CompuServe led the way at the beginning of 1995,
Internet providers have lined up to supply full Internet
access, as illustrated in Table |. Increasingly, these
providers are cutting costs and simplifying Internet
access mechanisms in a bid to attract users. For
example, CompuServe has introduced an Internet
dialler for its account holders. This dials directly into
the Internet when a WWW browser is loaded, as shown
in Figure 4. Meanwhile, Pipex offers its account holders

o Link
Document addressing
images information
Link Link
Document addressing Document addressing
images information images information
i~
is limited in comparison to the WWW,. If while you | B Visitthe PowriPC Aliance [T
are browsing through a help page, you want additional | E"; :ch %:; "@awﬁ""“@n’:' m:m'y o
information about a highlighted topic, you can simply ‘ I‘“ EEIEEIEE
click on it, and information about the new topic is SR chips b Sl 8 N
retrieved. The new information will almost certainly | st dwharstiow fihetaCoond Suvbns I teech Ine ey
be retrieved locally from within the confines of your ‘ -
machine. But this need not be the case. In a future
incarnation, the help file for Word might call-up
Microsoft’s server in the US, to retrieve data relevant
to a particular problem. {
Hypertext enables documents by different authors

to be linked together from different sources. In this [ e i
manner, a hypertext document operates at two levels, | ST e o 1
as illustrated in Figure |. The first level displays the ’ :E 3 =
visual images which the viewer is able to observe. | My e S
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Figure 3. The WWW
Browser sits on the.
client PC, and displays
information retrieved
from the client source,
in this case, a remote
WWW server linked
to the Internet.

Figure 4. Internet
users with CompuServe
accounts are able to use

. the CompuServe Internet
dialler to gain WWW
access.

Figure 5. The Netscape
WWW browser.

Figure 6. The Netscape
browser can be
downloaded in a variety
of formats using ftp.

36

PC client

|
|
I
|
l

e Internet

Internet Provider Contact Number

CityScape Internet Services
Compulink Information

(01223) 566950

eXchange (CIX) (0181) 390 8446
CompuServe Information
Service (01734) 391064

Delphi Internet
Demon Internet
PIPEX (Public IP Exchange)

(0171 757 7080
(0181) 349 0063
(01223) 250120

Table |. Companies able to provide Internet access.

Clark recruited a number of the development team
from Mosaic to help develop a browser; which would
provide faster WWW access than the Mosaic package.
This was achieved with the first version of Netscape,
which displays images incrementally, allowing images

to be scanned and read by the user while they are
being loaded. Consequently, this is the best browser for
individuals who access the WWW via a modem, since
it is possible to move from one document to another
without a particular document being fully loaded.
Netscape is a commercial product, but at the time of
writing, was still being offered for unlimited evaluation
by private users. The browser is available in a variety of
PC and Macintosh formats from ftp://ftp.mcom.com
in the Netscape subdirectory, as shown in Figure 6.

Frogram Manager

Effe Options Window  teip

A =
Mm@ M M M W W m

Mo Applc ehom Envay GroupMiig  WoidPetect  Quattia Pio Presniatiom

real
PorlociOtfice  QuathLook

8] m m M 4]
Accetsones  Networt Ganed Steip VinF o Mauiruter 20 Aot

Lt

WWW access as an option alongside e-mail from within
its integrated Pipex Dial suite.

Whichever internet service provider you select is
irrelevant once online. At this point, it is the browser
that becomes the client front end, enabling documents
to be read and fetched from servers across the worid.
Browsers allow both the multilayered aspect of
hypertext documents and the interface to the Internet
to be handled transparently to the user. There are a
variety of browser packages available. Top of the pile
are Netscape and Mosaic for both Windows and the
Apple Macintosh. But the list does not end here, text-
based browsers, popular during the eighties when the
Internet was broadly an Academic system remain
popular, and Unix clients are still widely used.

Lynx

The most widely used text based browser is probably
Lynx. Developed at the University of Kansas and
originally for Unix systems, the program has also been
ported to the MS-DOS environment. DosLynx will run
on a PC with 512K-bytes of RAM, running MS-DOS 3.0
or above. It is the simplest WWW browser available,
providing WWW access to the most basic PC equipped
with an appropriate Internet access. Lynx browser
software for Unix is available at ftp://src.doc.ic.ac.uk/
packages/www/lynx, alternatively, DosLynx is available
at ftp://ftp2.cc.ukans.edu/pub/www/doslynx/

NSCA Mosaic

NSCA Mosaic for Windows and the Macintosh helped
to popularise the WWW by making both its text and
more importantly, graphicai functionality, available to the
personal computing masses. The graphical format simplifies
WWW access, and provides a number of utilities to

aid WWW access. Users are able keep bookmarks

of favourite WWW sites, and navigate backwards and
forwards across the WWW using simplified buttons.
NSCA Mosaic browser software for Unix, Windows
and Apple Macintosh platforms is available at
ftp://src.doc.ic.ac.uk/packages/www/mosaic/

Netscape

Netscape Communication (see Figure 5) was
established by Jim Clark, founder of Silicon Graphics
and NSCA Mosaic creator, Marc Andreessen. In fact,

There are number of alternative browsers in use,
and others that are being developed by companies
such as IBM, Microsoft, Apple and Novell. In the future,
browsers are likely to gain richer features, perhaps
incorporating powerful search facilities, and mechanisms

| to handle both sound and moving images.

At present, the most popular browser is undoubtedly
Netscape. Netscape is so hot that when the 18-month
old company floated last August, it's stock valuation
was US$ 140 million. Figures published in September
by Yahoo, a WWW search engine, show that of 41,910
WWW users accessing during a |4 day period, 33,010,
or 78:8%, were made by individuals using a Netscape
client. As Figure 7 shows, only 7-5% of accesses were
made by a Mosaic browser, and 4:7% by Lynx. Other
browser packages ranked second in a top four listing

* with 3,770 accesses, representing 9-:0%.
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@ Lynx Others

| the most appropriate mechanis

scan lists of WWW addresses

WWW Addressing

The address of a WWW site is known as a Universal
Resource Locator (URL). Typically an address takes
the form: access method://address/document

The first part of the URL before the colon, specifies
the access method: ftp for FTP access, http for
hypertext documents. The part of the URL after the
colon is the WWW site address, unique to a particular
site or WWW page. The final item in the URL is the
document name or name of the WWW page. Entering
the URL at the browser command line will enable
you to immediately access a WWW site of your choice.
WWW addresses are published extensively throughout
the media, and companies are beginning to publish
their URL on corporate literature, ranging from
advertisements through to business cards.

But what if you want to access a WWW site but are
unsure of the appropriate URL prompt? In this case,
there are a couple of options: either access a WWW
search engine or call-up a virtual library of WWW sites.
Unfortunately, there is no single catalogue of WWW
sites, instead, a series of libraries record appropriate
lists of WWW URL addresses submitted to the library.

The World Wide Web virtual library (http://www.w3.
org/pub/datasources/bysubject/overview.html)
as shown in Figure 8, is the oldest library managed
by the W3 consortium, which strives to promote
the interoperability between WWW products. The
consortium is headed by the University of Massachusetts,
reflected by the library which is heavily education-
based. The site does not actually contain any
information except links to thousands of other sites.
Information is sorted (and can be searched) in subject
order, and consequently, is useful if you are tracking
down information about a particular theme.

Beyond searching out particular subjects, the scope
of a virtual library is limited. If you are looking for a
particular company or educational WWW site but
do not know the URL, a search engine is probably

reach your intended destmqtﬁk.
competing search tools (see Figure

Again, as with virtual libraries, each oﬁt e

engines is only as good as the list of WWW site - which

it manipulates. Search engines are reliant on creators
of new WWW pages submitting their new details so
that they may be included in the search engine. There
are several search engines available. A selection is
detailed here, alongside their URL:

® Spry Internet Wizard (http://www.compuserve.
com/wizard/wizard.html) This search engine,
provided on CompuServe’s WWW site, takes your
keywords and returns the 20 top matching WWWWV sites.
An adjacent page provides links to other search tools.

® World Wide Web Worm (http://www.cs.colorado.
edu/home/mcbryan/wwww.html) This engine lets
you search for WWW pages by locating page titles or
words within the URL address.

©® NetMall (http://www.ais.net:80/netmall) American
Information Systems’ database is designed to help you
locate companies large and small which maintain a
WWW presence, ranging from Microsoft to tiny mail
order shops. The benefit of this service lies in the
fact that it has a pure business focus.

® Yahoo (http://www.yahoo.com) This service
searches a listing of WWW site descriptions, and will
rarely return less than twenty hits, regardless of the
string submitted. Unfortunately, the results do not tell
you an awful lot about each of the sites, since Yahoo's
abstracts are brief comments.

Bookmarks and Browsing Robots

If you spend any length of time browsing the WWW,
you will quickly build up a list of favourite places. These
can be stored as bookmarks within your browser. There
are pages which you may access on a daily basis because
of their news content, or perhaps you want to scan a
manufacturer’s WWW site for details of new products
occasionally. It does not matter where you are, or what

| time of day you access the WWW. Part of its beauty is

the fact that information is delivered to you on demand.
However, rather than scanning your favourite
pages every time you go online, you can use a WWW
browsing robot which will notify you every time a
WWW page of interest to you has been updated. At
the moment, NetMind is the only organisation providing
this service. By accessing the NetMind’s URL-minder
WWW site at http://www.netmind.com/uri-minder,
as shown in Figure 10, Internet users can register pages
of interest. A Web Robot will monitor this page and
e-mail you every time something new is added to the
page. At present, the service scans every page registered
on a daily basis, but the service may become more
infrequent as the number of registered users grows.
Web Robot works by storing a unique checksum
for every registered page. When it retrieves your
registered pages, it runs each one through the
checksum algorithm and produces a new checksum,
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Figure 8. The World Wide
Web virtual library is the
oldest WWW library,
organised and managed
by the W3 consortium.

Figure 9. NetSearch
allows WWW users to
locate companies who
maintain a WWW
presence.
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Figure 10. The WWW
Robot monitors the
contents of selected
WWW pages and notifies
registered users by e-mail
as updates are made to
their favourite sites.

Figure I1. Many
electronics companies
are using the WWW
to provide access

to marketing and

. engineering material.

Cambridge based
Advanced RISC Machines
(ARM) is one such
company.
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which it compares against the old one stored in the
database. If the checksum has changed, the URL-minder
sends you (and everyone else who has registered that
particular URL) an e-mail message. At present, the
service is free and it looks set to stay that way. Net
Mind is currently a pilot project. The company is
investigating potential sponsorship opportunities

as a vehicle for future funding.

Virus Transfer

When the WWW first became the vogue among
computer users, concerns were naturally raised
concerning the transfer of viruses between machines.
While there are no reported instances of viruses being
transferred on the back of WWW pages, it is easy

to imagine how it might happen. If you download an
executable file, or indeed, a non-executable file such as
a data or an image file from a WWW site, it is possible
that a virus might be embedded within the downloaded
code. For this reason, it is always best to protect your
machine with resident anti-virus software, such as

Dr Solomon'’s toolkit. This will scan data to check for
rogue files as it is downloaded.

Moving Images

The future of the WWW lies in moving images. While
some sites currently contain MPEG movies and video
clips, these all have to be downloaded and run on the
client machine. And as it typically takes |0 minutes to
download a 3 minute movie with even the fastest 28.8
modem, this can be a tedious process. Until larger
Internet connections via technologies such as ISDN
enable video on demand, the growth of video on the
Internet will be limited to the odd scattered site, from
which clips can be downloaded.

One solution to this problem is that tabled by Sun
MicroSystems. The company has developed its own
WWW browser, Hot Java. This uses code embedded
within WWW pages. These pages are then executed
as they are downloaded onto a dlient machine. This
technique works very successfully, however, a high-
speed connection to the Internet is still required, and
the Hot Java browser requires a high-performance
machine. Minimum hardware requirements are an
Apple PowerPC, Pentium or surprise, surprise, a
Sun Workstation. Sceptics claim that far from being a
technological move forward, Hot Java is a marketing
ploy from Sun to help them sell more hardware.

|
I

|

The Internet may well be open for business, but the
challenge for the business community lies far beyond
simply establishing a presence. While WWW pages
can be published with similar ease to any facet of the
marketing communications portfolio, this does not
necessarily mean they have value. The real challenge
lies in creating a presence that fulfils a useful service,
and that is actually visited by WWW users.

Electronic Surfing

Increasingly, Electronics companies are establishing
WWW sites to enable their customers to directly
download marketing and technical information.
Advanced RISC Machines (ARM) is one such company,
as shown in Figure 1.

Advanced RISC Machines, http:/www.arm.com
Allen-Bradley, http://www.ab.com

Altera, http://www.altera.com

AMD, http://www.amd.com

Apple, http://www.apple.com

Brooktree, http://www.brooktree.com

Conner Peripherals, http://www.conner.com

Cyrix, http://www.cyrix.com

Cypress, http://www.cypress.com

Dallas Semiconductor, http://www.dalsemi.com
Digital Electronics, http://www.digital.com

Fujitsu, http://www.fujitsu.com

Harris Semiconductor, http://www.semi.harris.com
Hewlett Packard, http://www.hp.com

Hitachi, http://www.hitachi.com

IBM, http://www.ibm.com

IEE, http://www.iee.org.uk

IEEE, http://www.ieee.org

Intergraph Electronics, http://www.intergraph.com
Micron Technology, http://www.micron.com
Microsoft, http://www.microsoft.com

National Instruments, http://www.natinst.com
Novell, http://www.novell.com/

Philips Semiconductors, http://www.semiconductors.
philips.com/semiconductors or http://www.ieee.org
Richardson Electronics, http://www.rel.com

Silicon Graphics, http:/www.sgi.com

Xicor, http://www.xicor.com

Further Browsing
List of available WWW browsers
http:/info.cern.ch/hypertext/wwwiclients.html [

IMPORTANT NEWS FOR OVERSEAS READERS!

Obtaining
components
and kits for
the projects
featured in

Electronics
is now easier
than ever in
the following
countries
and regions:

Channel Islands
C.l. Components Ltd.,
Crossways Centre,

United Arab Emirates (U.AE), African Continent
Bahrain, Kuwuit, Oman, Qatar

Maplin Middle East Company,

South Africa, Namibia, Botswana,
Lesotho, Swaziland, Mozambique,

8roy Road,

Vale, Guernsey.
Tel: 01481 44177
Fox: 01481 42291

Middle Eastern Region
Saudi Arabia

(Alkhobar Region)
Fadan Establishment,
PO.Box 848

Alkhabar 31952
Kingdom of Saudi Arabia
Tel: 3 898 2737

Fax: 3 898 2737

PO.Bax 47019
Hamdon Street,

Abu Dhabi, U.AE
Tal: (971) 02 7600332
Fax: (971) 02 760317

Lebonon

N and Y Controls,

P.O. Box 175414,

8eirut, Lebanon.

Tel: (01) 443091/397467
UK Office:

Tel: (44) 1702 347614
Fax: (44) 1702 77161

Angola, Zimbabwe
Maplin Sauth Africa (Pty) ttd.,
P.O. Box 1846,

Somerset West, 7129
Republic of Sauth Africa.

Tel: (024) 51 51 24

Fax: (024) 51 51 27

Mediterranean

Malta

Com Services,Cam Centre,
Off Conon Road, Qormi,
QRM 09, Malta.

Tel: 484650

Fax: 447174

Gibraltar Countries and Regions
Mail Order International, Not L

c/o Medsun Export Department,

P.O. Box 225 Maoplin Electronics plc.,

9399 Irish Town,
Gibraltar.

Tel: 79797

Fax: 74664

Far Eastern Region
Paokistan

Link Pakistan, Suite Number 2,

2nd Floor,

I-R Plaza, Morkoz F-10,
Islamabad, Pokistan.
Tel: 51 291406

Fax: 51 282319

P.O. Box 3, Rayleigh,
Essex, $56 8LR, England.
loi: +44 1702 554155
xtn 326, 327 or 351
Fox: +44 1702 553935

Export catolague and pricing
details are available from the

listed distributors.
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12/24V TO 220V INVERTER - Continued fiom page 34.

Figure 6. FET power transistor

mounting details. Heatsink

Box panel

,/FE'I' legs
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Figure 7. Basic Inverter wiring diagram. bot{":rv;N i 22““"
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Fit the IC sockets and the 6-way header
connectors for T3-8 (these may need to
be cut to suit), followed by the 4- and
6-way terminal blocks on the main PCB,
and 3-way terminal block on the additional
PCB (if required) with the access holes for
the cables facing outwards, then install the
fuse holder for F1. Plug the appropriate
fuse (2A) into the holder, and snap on
the cover. Check the completed board(s)
carefully for misplaced components,
solder bridges, whiskers and dry Joints,
and remove excess flux using a suitable
solvent. Finally, plug the 1Cs into their
sockets, taking antistatic precautions,
since they are all CMOS devices.

Casing Construction

The Kit does not contain a casing for

the unit, but details for installing it into a
case are specified in the instruction leaflet
supplied. We recommend using the casing
specified in the Optional Parts List, which
should be drilled in accordance with Figure
3. Note that the holes for the terminal posts
should have a keyway filed into them, to
prevent the terminal posts from turning
when cables are being attached to them.
Figure 4 shows the diagram for drilling of
the substantial (@luminium) heatsink, which
is supplied in the Kit. Figure 5 provides a
suggested layout of the various parts of
the project within a typical casing, although
obviously, this does not have to be rigidly
adhered to if you are using a different
choice of casing. Figure 6 shows the
correct method of mounting the MOSFET
power transistors to the terminals on

the main PCB and to the heatsink. Heat
conductive compound should be used
between the transistors and the heatsink.
The main and additional PCBs are mounted
on 10mm insulating spacers.

Figures 7 and 8 provide the wiring
diagrams for the basic Inverter and the
optional reverse polarity protection wiring,
respectively; follow the relevant diagram
dependent on the configuration you require.
Figures 5 and 9 show the correct method
of mounting the toroidal transformer into
the metal casing. This method MUST be
observed, since if both ends of the central
mounting bolt are in contact with the metal
housing (the WRONG method!), in effect,
an extra ‘coil’ is created, which, being short-
cIrcuited, will cause the transformer to get
extremely hot, leading to its early demise.
Therefore, ensure that the housing cover
does not touch either end of the transformer
mounting bolt, or the metal flange. For added
protection against this occurring, PVC or
similar insulating material can be glued to
the inside of the cover, above the transformer.
However, this will not be required with the
specified casing, since there is a generous
gap between the transformer and the cover.
The smaller transformer (TF2) is fitted to the
casing in the location shown In Figure 5,
using M3 screws, shakeproof washers and
nuts, as Is the fuseholder for F2 (note extra
hole for location). The centre tap lead of TF2's
secondary coil is not used, and should be cut
off and Insulated using PVC insulating tape.

Note that the wiring to the terminal posts
and between the main board (via the F2
fuseholder) and the additional current-
limiting PCB should be done using high
current (30A) cable. Use red cable for the
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positive terminal and black for the negative.
The wiring to the Euro outlet socket should
be implemented using 6A power wire,
brown for the live connection, blue for
neutral and green/yellow for the earth (a
source of this is 3-core mains cable). The
other two earth connections (wired in with
green/yellow cable) are made to the black
(OV) Input terminal, and to the casing lid via
a solder tag held in place with an M4 screw,
nut and shakeproof washer (see the driling
diagram of Figure 3 for its position). The
above earth connections are terminated

to three solder tags secured to the casing
by an Md screw and nut, with shakeproof
washers in between each tag (4 washers

in all), in the position indicated in Figure 5.
Ensure that the enamel on the casing (and
the lid) is scraped back to bare metal in the
region of the earthing points (to at least the
same area of the M4 shakeproof washers
that are placed next to the casing metal),
to ensure a good contact.

Use M3 screws, nuts, and shakeproof
washers to secure the Euro socket in
position, and fit an insulation cover on the
back of the Euro socket for added safety.
The on/off switch is a push-fit into the
casing, and is held In place by its built-in
dips. Hook-up wire is used for wiring in
the LEDs and on/off switch. Use insulating
sleeving on the LED leads, and LED clips to
secure the LEDs into the casing; a spot of
7 instant adhesive or similar can be applied

LOAD to secure the LEDs into the clips, to prevent
| them from being pushed Into the casing.
= To keep the wiring tidy, use cable ties to

} g | secure tham in bundles. Fit the rubber feet
12

VELLEMAN

Wires
to transformer
(Secondary)

Cut trocks
here

&

12/24V DC

supplied with the casing onto the base, to
protect surfaces on which the unit is placed.
J The casing lid is then secured with the four
screws supplied with the box. Finally, wipe
the casing clean, and apply the safety

Prim

l A Tb —P 5 1\:5 FOSV‘” LD1 +Vv2 LD2 warning label (see Figure 10), adjacent to
L T ( e [ 1 A, R J the output Euro socket (see photographs).
) = Power
‘ on/off t\Q\‘ 59/2 )
U Testing and Use
, P
Figure 8. Wiring diagram for inverter with bouL:rvy' o | The Inverter is very simple to test and use.
reverse polarity protection. Simply connect the 12 or 24V DC supply

! (as appropriate) via the red (+) and black(—)

Shart—circuited winding

P et e

W\ D
Rear view of the optional case showing fitted finned heatsink and A > e - -— PO IET I
terminals (please note the case shown is not included in the kit e Al bl kel ol bl el
and must be purchased separately, if required). Figure 9. Toroidal transformer mounting diagram.
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input terminals, and connect the mains
voltage output to the load via a lead
terminated In a Euro plug to match the
socket — for test purposes, a mains lamp
(of any power rating within the power-
handling capability of the Inverter) will
provide a quick visual confirmation that the |
unit works. Finally, switch on the unit, which
should provide an instant source of mains ‘
voltage AC power. The red LED (LD2) lights
to Indicate that the unit is switched on,

and the green LED (LD1) indicates a low
battery level (the red LED is extinguished

if the green LED lights). Note that Initial
adjustment of the output voltage ievel may

WARNING |

HAZARDOUS VOLTAGE .
220V ~2A '

Figure 10. Safety waming label.

be required, which is easily accomplished
by altering the setting of potentiometer
RV1 — do this with the power off. The voltage
should be adjusted until around 210V ‘

rms is indicated on @ multimeter when
connected in parallel with a typical load,
such as a 100W lamp, though bear in mind
that a multimeter reading will read around
10% too high, since the unit does not
provide a pure sinusoidal output waveform.

The unit will warn if the battery is running
too low for effective Inversion to take place,
by means of the low battery warning LED,
and the unit will automatically cut out if the
input voltage drops below preset levels, to
avoid totally draining a low battery. Always
operate the Inverter strictly in accordance
with the safety guidelines printed at the
head of this article.

12/24V TO 220V INVERTER PARTS LIST ECE NPl Sphoidee ;
RESISTORS: All 0-25W Metal Fifm (Unless Stated) 7mm 6-pin Header 4
R1 12V Inverter: 47Q 1 TO3P Mica Insulators 4
24\ Inverter: 5602 O-5W Metal Film 1 T0O220 Insulation Ring 4
R2 1k 1 Heatsink 1
A5 10k 1 3-way PCB Mounting Terminal Block 1
B 7 2l 4 4-way PCB Mounting Terminal Block 1
R89  330Q e 6-way PCB Mounting Terminal Block 1
R10 10MQ 1 Current Limiting Section PCB 1
R11,12 100Q 2 PCB Pins 10
R13 1kS 1 PCB 1
R14 4K7 ! Instruction Manual 1
21(55 ?ESQ } Instruction Leaflet 1
’ d 1
b o i Constructors’ Guide
R18 5602 O-6W 5% Metat Film 1 SUPPLEMENTARY MISCELLANEOUS
R19 100k 1W 1 TF2 12-0-12V 100mA Sub-minlature
R20 1k8 1 Transformer 1 (WB02Q
R21  680Q 1 RI9  1kQ O6W 1 (M1K)
R22-24 0Q1 5W - RI6  10kQ 0-6W 1 (M10K)
RV1 Sk Horizontal Preset Potentiometer 1 Red 30A Terminal Post ¥ (CX83E)
Black 30A Terminal Post 1 (Cx84F)
CAPACITORS : 15A Fast Acting 31mm Glass Fuse 1 (DA33L)
Cle 15pF Ceramic Disc 4 ; 2 31mm Panel-mounting Fuseholder 1 (DABSV)
(G} 100nF 63V Monolithic Ceramic 1 M4 x 10mm Steel Screw 2 UY14aQ)
a5 10uf 63V Radial Electrolytic 2 M4 Steel Nut 2 (JDE0Q)
6 220nF 600V Metallised Polypropylene 1 M4 Solder Tag 4 (LR63T)
c8 10nF Ceramic Disc 1 M3 x 6mm Steel Screw st UY21%)
M3 x6mm Countersunk Head Steel Boit 2 (BF36P)
SEMICONDUCTORS M3 Shakeproof Washer 5 (BF44X)
D1-5  1N4007 3 M3 Steel Nut 5 UD61R)
D1 12V Inverter. 15V S00mW Zener 1 3.core 3A Mains Cable 1m  (XRO1B)
24V Inverter: 7VS S00mW Zener 1
D2 2v4 SQOmW Zener 1 OPTIONAL (Not In Kit)
203 10V 1-3W Zener 1 TF1 12V Inverter Transformer 1609 1 (VFE9A)
586115 31>SOV S-ZdS\LAé Igener 2 TF1 24V Inverter Transformer 30022 1 (VF70M)
s Bmm Re L 1 Aluminium Case Type 52-43 1 (KR14Q)
mm Green 1 SW2  Large Push-to-make Switch 1 (FHOLY)
LI‘-S,S ggggg ‘11 M3x 10mm Insulated Spacers 1Pkt (FS36P)
Euro Outlet Socket P675 I (FT63T)
b g %OO¥/28A L Chigreel Power MCRER) Insulated Euro Socket Cover 1 (UKG8Y)
85 Case 5 16swg Tinned Copper Wire 1Reel (BL11M)
|g é 408025 1 Cable Tie 4 (BFI1Y)
[ 4001BE 1 Heat Resistant Sleeving Red Im  (BL70M)
Ic3 4013BE 1 Black High Current Wire Im  (®R57M)
Red High Current Wire Im  (XRS9P)
MISCELLANEOUS Brown 6A Power Wire Im  (XR34M)
SW1  SPST Rocker Switch 3A 250V 1 Blue 6A Power Wire Im  (XR330)
| 2A Time Delay Fuse 1 -up W Pk
o TSATIvG Delyy Al 1 Black Hook-up Wire 1Pkt  (BLOOA)
L1 5QuH Toroidal Choke 1 The Maplin ‘Get-You-Working’ Service is avallable for this
Kl 5:2768MHz Crystal 1 project, see Constructors’ Guide or current Mapliin
14-pin DIL Socket 2 Catalogue for details.
16-pin DIL Socket 1 The above items (excluding Optional) are available in
M3 x 15mm Bolt 12 kit form only.
M3 Nut : 12 Order As 95013 (220V Inverter) Price £49.9981
M3 X 10mm Plastic Spacers 4 Please Note: Some parts, which are specific to this project
M3 Lock Washer 4 (e.g., PCB), are not available separately.
3mm LED Clips 2

February 1996  Electronics ~ The Maplin Magazine

41



RADIO

COMPLETE SHORT WAVE SYSTEM.
YAESU FRG 100, top corumunications receiver.
Plus - Lowe Electronics PR150 tunable
preselector. MF]-752¢, peak-notch-hi/lo
pass signal enhancer. Maplin Active Aerial
180K/30M. Dx’ers audio processor.

Howes ATU. Magmetic balun. Speakers.
Many frequency handbooks, manuals.
Absolutely mint, under antee. Cost
£1,200, sell £575. Tel: (0161) 998 6285.

BOOKS

ELECTRICAL BOOKS -~ HISTORICAL.
Electricity in the Service of Man, 1904, 1,208
pages, £20. Electricity in the Service of Man,
1897, 976 pages, £25. ABC of Television or
Seeing by Radio, 1929, £20. Wireless Telegraphy,
1914, 214 pages, £18. Propulsion Without Wheels,
Linear Motors, Levitation, £12. Tel: (0161) 998 6285.

VARIOUS

OMRON MIR-CPU9ZE Programmable
Controller with integral program console, users
manual for flowchart programuming, input and
output modules. As new, never used, over £1,500
new! £100. Tel: (01582) 460531 (Harpenden).
ORGAN ICs Mo83 (1), Mo87 (1), Hamumond
rhythm chip (1), TDA1022 (2), £5 each postage
paid. Also 200+ chips, good selection, £5
postage extra. Tel: (0141) 959 7466.
MAPLIN MF100 Multi-function Frequency
Counter. 10Hz-100MHz. 4 function - frequency,
period, totalise, self-check. 8-digit high brighess
7-segment display. Size 205 x 76 x 267mm.
Absolutely mint. Used hobby only. Cost £115,
sell £48. Tel: (0161) 998 6285.

WANTED

MAPLIN FRAMESTORE BOARD or V9938

CHIP, from 1987, and/or information on how
10 build graphics board for addition of a monitor.
Good price paid. Tel: Andy, (01962) 855275.

BBS CORNER

APPLE CRACKERS. FirstClass Client BBS,
mainly for AppleMac and PC users. Baud rate
2-4K-bit/s to 28-8K-biv/s, 8 data bits, no parity,
1 stop bit. Tel: (01268) 781318/780724.
MACTEL METRO/ICONEX. FirstClass
Client BBS, AppleMac and PC users. E-mail
address on Internet for registered users.
Baud rate 2-4K-hit/s to 28-8K-bit/s, 8 data bits,
no parity, 1 stop bit. Tel: (0181) 543 8017
(Metro) or (0115) 9455417 (Iconex).

CLASSIFIED

Placing an advertisement in this section

of Electronics is your chance to tell

the readers of Britain's Best Selling

Electronics Magazine what you want to

buy or sell, or tell them about your club's

activities - Absolutely Free of Charge!

We will publish as many advertisements as

we have space for. We will print the first

30 words free, but thereafter the charge is 10p

per word for each added advert per reader.
Placing an advertisement is easy!

Simply write your advertisement clearly

in capital letters, on a postcard or sealed-

down envelope. Then send it, with any
necessary payment, to: Classifieds
Electronics-The Maplin Magazine.

P.O. Box 3, Rayleigh, Essex SS6 8LR.
Advertisements will be published as soon
as possible, space allowing. No responsibility
is accepted for delayed publication or
non-inclusion of advertisements.

Readers who have reasonable grounds
to believe they have been misled as to the
nature of an advertisement are advised to
contact the Publisher and their local
Trading Standards Office.

SPIDER! AMIGA BBS. The lighter alternative.
Mainly Amiga and some PC files. Fidonet,
Mercurynet and Mufonet. Online games.
Speeds up to 19200. Tel: (01568) 613520.

CLUB CORNER

AARS (Aberdeen Amateur Radio Society)
meets on Friday evenings in the RC Hall,

70 Cairngorm Crescent, Kincorth. For details
contact: Martin, (CMOJCN), Tel (01569) 731177.
THE BRITISH AMATEUR ELECTRONICS
CLUB (founded in 1966), for all interested in
electronics. Four newsletters a year, help for
members and more! UK subscription £8 a
year (Junior members £4, overseas members
£13.50). For further details send S.A.E. to:
The Secretary, Mr. |. F. Davies, 70 Ash Road,
Cuddington, Northwich, Cheshire CW8 2PB.
BURY ST. EDMUNDS AMATEUR RADIO
SOCIETY. Meetings held at Culford School,
7.30pm for 8.00pm on the third Tuesday

of each month, unless otherwise stated.
Further details from Kevin Waterson, (G1GVT),
20 Cadogan Road, Bury St. Edmunds,

Suffolk IP33 3Q). Tel: (01284) 764804.
CRYSTAL PALACE & DISTRICT RADIO
CLUB. Meets on the third Saturday of each
month at All Saints Church Parish Rooms,
Beulah Hill, London SE19. Details from

Wilf Taylor, (G3DSC), Tel: (0181) 699 5732.
WAKEFIELD AND DISTRICT RADIO
SOCIETY meet at 8.00pm on Tuesdays at the
Community Centre, Prospect Road, Ossett,
West Yorkshire. Contact Bob Firth, (G3WWF),
(QTHR), Tel: (0113) 282 85189.

DERBY AND DISTRICT AMATEUR
RADIO SOCIETY meets every Wednesday
at7.30pm, at 119 Green Lane, Derby. Further
details from: Richard Buckby, (G3VGW),

20 Eden Bank, Ambergate DES6 2GG.

Tel: (01773) 852478.

ELECTRONIC ORGAN CONSTRUCTORS
SOCIETY. For details of meetings,

Tel: (0181) 902 3390 or write to 87 Oakington
Manor Drive, Wembley, Middlesex HA9 6LX.
E.U.G. User group for all 8-bit Acorn Micros,
since 1991. Stll going strong. Programuming,
news, information, sales. Contact: EU.G,,

25 Bertie Road, Southsea, Hants. PO4 8]X.
Tel: (01705) 781168.

THE LINCOLN SHORT WAVE CLUB

meets every Wednesday at 8.00pm at the
City Engineers’ Club, Waterside South, Lincoln.
All welcome. For further details contact Pam,
(G4STO) (Secretary). Tel: (01427) 788356.
MODEL RAILWAY ENTHUSIAST? How
about joining "MERG', the Model Electronic
Railway Group. For more details contact:
Paul King (Honorary Secretary), 25 Fir Tree
‘Way, Hassocks, West Sussex BN6 8BU.
SEEMUG (South East Essex Mac User Group),
meet in Southend, every second Monday of each
month. For details Tel: Michael Foy (01702)
468062, or e-mail to mac@mikefoy.demon.co.uk.
SOUTHEND & DISTRICT RADIO SOCIETY
meets at the Druid Venture Scout Centre,
Southend, Essex every Thursday at 8.00pm.
For further details, contact: P.O. Box 88,
Rayleigh, Essex 556 8NZ.

SCIENCE AT YOUR FINGERTIPS,

for 'hands-on’ science experiences and
experiments, Science at Your Fingertips
Science Review, Membership £2.50. For
further details, please contact Daniel and
Caroline Gee, The S.A.Y.F., 37 South Road,
Watchet, Somerset TA23 OHG.

SUDBURY AND DISTRICT RADIO
AMATEURS (SanDRA) meet in Gt. Cornard,
Sudbury, Suffolk at 8.00pm. Visitors and new
members are very welcome. Refreshments
are available. For details please contact Tony,
(GBLTY), Tel: (01787) 313212 before 10.00pm.
TESUG (The European Satellite User Group)
for all satellite TV enthusiasts! Totally
independent. TESUG provides the most
up-to-date news available (through its monthly
‘Footprint’ newsletter, and a teletext service
on the pan-European ‘Super Channel’).

It also provides a wide variety of help and
information. Contact: Eric N. Wiltsher, TESUG,
P.O. Box 576 Orpington, Kent BR6 9WY.
THANET ELECTRONICS CLUB.

For school age Ham Radio and Electronics
enthusiasts, enters its 16th Year. Meetings
held every Monday evening from 7.30pm at
The Quarterdeck, Zion Place, Margate, Kent.
For further details contact: Dr. Ken L. Smith,
(G3JIX), Tel: (01304) 812723

THE (WIGAN) DOUGLAS VALLEY
AMATEUR RADIO SOCIETY meets on the
first and third Thursdays of the month from
8.00pm at The Hesketh Arms, Shevington
Moor, Shevington, Wigan. For further details
contact: D. Snape, (G4GWG), (OTHR),

Tel: (01942) 211397.

WINCHESTER AMATEUR RADIO CLUB
meets on the third Friday of each month.

For full programme contact: G4AXO,

Tel: (01962) 860807.

WIRRAL AMATEUR RADIO SOCIETY
meets at the Ivy Farm, Arrowe Park Road.
Birkenhead every Tuesday evening, and
formally on the the 1st and 3rd Wednesday
of every month. Details: A. Seed, (G3FOO),
31 Withent Avenue, Bebington, Wirral 163 SNE.
WIRRAL AND DISTRICT AMATEUR
RADIO SOCIETY meets at the Irby Cricket
Club, Irby, Wirral. Organises visits, DF hunts,
demonstrations and junk sales. For further
details, please contact: Paul Robinson,
(GOJZP) on (0151) 648 5892.

There are more terrific projects and
features heading your way in next
month’s super issue of Elecrronics -
The Maplin Magazine, including:

PROJECTS
DIGITAL ALARM CLOCK

A compact and versatile mains-operated
LED alarm clock module, which in
addition to musical alarm with sleep
facility, hour, minute and seconds, battery
back-up, plus 12/24-hour clock functions,
also offers an output to switch a relay on
and off at preset times, for time-switch
controlling of practically any external
appliance you wish.

LIGHT SEQUENCER
SOUND-TO-LIGHT
ADAPTOR

This neat add-on project converts the
popular Christmas Tree Lights Sequencer
into a highly effective sound-responsive
disco lights controller, to automatically
flash the lights in time with the music, or
at a manually-controlled rate, giving
brilliant effects for discos, parties or
teenager's bedrooms, in addition to adding
sparkle to your Christmas tree lights during
the festive season!

ELECTRONIC
VOLUME PEDAL

A project aimed at musicians using elec-
tric instruments controlled by a foot-pedal
control, this unit utilises an optical beam-
breaker to control the volume setting,
doing away with the commonly used
crackle-prone potentiometer-based
volume pedals, which can ruin an other-
wise excellent session on an electric
guitar or similar instrument!

RUGBY SUPERHET
RECEIVER

A super-sensitive, compact receiver of the
Rugby MSF time signals, which will
operate where other such receivers won’t,
even in noisy environments such as within
a PC or motor vehicle, thus providing a
convenient and reliable basis for producing
a supremely accurate real-time clock which
will maintain excellent ime-keeping where
other radio-controlled clocks would falter.

FEATURES

The March 1996 issue of Electronics
contains a veritable banquet of wholesome
articles to whet your appetite for present,
past and future electronic and information
technology, comprising: New Battery
Technology by Tan Poole, looks at new
and more efficient means of long-term
electrical energy storage, Content-based
Indexing for Multimedia by Frank Booty,
concerning adaptive recognition technology
for automatic information retrieval and
document imaging software, Optical
Materials by Douglas Clarkson, peers into
the physical properties of exotic-sounding
substances (Yttrium Orthoaluminite or
Neodymium, anyone?), plus there
are the continuing parts of the highly
informative serics EMC by John
Woodgate, The Internet by Stephen
Waddington, and Practical Guide to
Modern Digital ICs by Ray Marston.

ELECTRONICS-THE MAPLIN MAGAZINE
BRITAIN’S BEST SELLING ELECTRONICS MAGAZINE

| chsutcs
Win a Laurie Anderson CD

i

We have anumber of her latest CDs to give away as prizes. Over the past twenty
years, Lauric Anderson has established herself as one of the most respected and
successful modem performance artists in the world. Her shows feature multiple

~ screens, myriad projections and vocal filters ~ combining a unique technological
and music experience. Aspects of her show will be covered in an article by

~ Alan Simpson, so don’t miss out, make sure you get your copy of Elecrronics!
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A\ PrelEl

This month, practical digital buffer, inverter, and logic-gate applications are
discussed. Earlier parts of this series explained TTL and CMOS principles and

basic usage rules, and looked at the ‘74’ and ‘4000’ series of ICs and at various

submembers of these families. The ‘digital ICs’ theme continues by showing
practical ways of using TTL and CMOS buffers, inverters, and logic-gate ICs.

Logic Gate Symbology

The eight best known types of logic ‘gate” are
the buffer and the NOT, OR, NOR, AND,
NAND, EX-OR and EX-NOR types. Many
different symbols can be used to represent
each of these eight basic logic gate elements.
Figure 1 shows four different families of
symbols that are widely used in various parts

of the world today; of these, the American
MIL/ANSI symbols are by far the most popular,
are instantly recognisable, are used by most
practical digital engineers throughout the
world, and are used exclusively throughout
the rest of this series. Two useful variations of
these American symbols are also widely used
and are shown added to a standard inverter
symbol in Figure 2; the left-hand symbol is

: American British Common International |
Logic (MIL/ANSI) | (BS3939) German | Electrotechnica
function Symbol Symbol Symbol Commission(IEC)
Symbol
IN ouT IN ouT IN ouT IN ouT

Buffer ~{>— {— ‘D—
Inverter

(NOT gate) > 1~ l )

2—input i :D‘

AND gate D :(E

2—input :D_

NAND gate :D :12»-
2—input = :D_

OR gate D 21

2—input X :E})'

NOR gate :D"

e D | I | B

EX—OR gate -

2—input

e | D | I | B
gate

| R TLITaT

Figure 1. A selection of widely used logic symbols.

|

|
|

internationally recognised and indicates that
the logic element has a Schmitt-trigger input
action; the right-hand symbol (which is widely
used but is not universally recognised) indicates
that the logic element has an open-drain (0.d.)
or open-collector (0.c.) output stage.

Logic Gate Functions

The functional action of any logic gate can be
presented or represented in either a descriptive,
tabular, or symbolic way. The following list
presents the functions of all eight basic types
of gate in purely descriptive terms.

Buffers

A buffer is simply a non-inverting amplifier
that has an output drive capacity that is far
greater than its input drive requirement, i.e.,
it has a high fan-out and gives a logic-1
output for a logic-1 input, etc.

Inverters

An inverter is an amplifier with a high fan-out,
and gives a logic-1 output for a logic-0 input,
and vice-versa; an inverter may also be known
as a NOT gate.

AND Gates

An AND gate has an output that is normally
at logic-0 and only goes to logic-1 when ALL
inputs are at logic-1, i.e., when inputs A AND
B AND C, etc., are high.

NAND Gates

A NAND gate is an AND gate with a negated
(inverted) output; it has an output that is
normally at logic-1 and only goes to logic-0
when ALL inputs are at logic-1.

OR Gates

An OR gate has an output that goes to logic-1
if ANY input is at logic-1, i.e., if inputs A OR
B OR C, ctc., are high. Note that the output
goes to logic-0 only if ALL inputs are at logic-0.

NOR Gates

ANOR gate isan OR gate with a negated output;
it has an output that goes to logic-0 if any
input is at logic-1, and goes to logic-1 only
when ALL inputs are at logic-0.

EX-OR Gates

Exclusive-OR (EX-OR) gates have two inputs,
and their output goes to logic-1 only if a

%

Schmitt inverter.

2

Inverter with o.c.
(open collector) or o.d.
Fopen drain) output.

Figure 2. Useful variations of the MIL/ANS!
inverter symbol.
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SINGLE input (A OR B) is at logic-1; the out-
put goes to logic-0 if BOTH inputs are in the
same logic state.

EX-NOR Gates

An Exclusive-NOR (EX-NOR) gate is an EX-OR
gate with a negated output, which goes to
logic-1 if BOTH inputs are in the same logic
state, and goes to logic-0 only if a single input
is at logic-1.

Figure 3 shows how the functions of these
eight gates can also be presented in tabular
form, via Truth Tables (which show the logic
state of the output at all possible combinations
of input logic states), or symbolically, in Boolean
algebraic terms. Note when representing logic
gate functions that, by convention, all inputs
are notated alphabetically as X, ‘B’, 'C’, etc.,
and the output terminal is notated as 'Y’ (but
in counters and flip-flops, etc., the main output
is usually notated as 'Q’); the actual logic states

may be represented by ‘0’ and '1°, as shown,
or by 'L’ (= Low logic level) and 'H’ (= High
logic level). Also note in the Boolean expressions
that a negated output is indicated by a negation
bar drawn above the basic output symbol;
the negated state is called a ‘not’ state; thus,
a negated 'Y’ output is called a ‘not-Y’ output.

Positive versus Negative
Logic

All modern logic circuitry assumes the use the
‘positive logic’ convention, in which a logic-1
state is High and a logic-0 state is Low. In the
early days of electronic digital circuitry, an
alternative 'negative logic’ convention (in
which alogic-1 state is Low and a logic-O state
is High) was also in common use, and it is
sometimes still useful to be able to think in
negative-logic terms, particularly when designing
gates in which a Low-state output is of special
interest. With this point in mind, Figure 4

presents a basic set of 2-input Positive and
Negative logic equivalents. Thus, it can be
seen that a Negative logic AND gate action
(in which the output is Low only when both
inputs are Low) is directly available from a
Positive logic OR gate, and so on.

Practical Buffer IC Circuits

Digital buffer ICs have two main purposes,
and these are to either act as simple non-
inverting current-boosting interfaces between
one part of a circuit and another, or to act as
3-state switching units that can be used to
connect a circuit’s outputs to a load only when
required. If you ever need only a few simple
buffers, one cheap way to get them is to make
them from spare AND or OR elements, as
shown in Figure 5, or from pairs of normal or
Schmitt inverters, as shown in Figure 6.
Figure 7 lists basic details of nine popular
non-inverting buffer ICs. The 7415125 'Quad’

Positive logic Negative logic
g : Logic 1=Hig Logic 1=Low
Logic Logic Truth Boolean [ ; 4 ] [ : — i
function symbol table expression Lo e, Lo emetiviy A B|Y
A A (0307 (0]
s »v = 83 v = |00
ALY AND OR 1g] 1
Buffer A—{>—Y olo Y=A 111
111 A BJY
0 0Of1
A A - OF el
A = -
Inverter A Y OT v=A B:D_ BDY 1 0|1
(NOT gate) [> ilo 2 NAND NOR 1 4|0
A B|Y
A B|Y 0 0|0
A _ A - 0O 1)1
2—input A:D_Y 0 o0fo . B:D = B:D—Y = 17 ol
AND gate | B ?(1)8 OR AND T e
il 1R A B|Y
0 0|1
A B|Y AD =A:D_Y= 0110
2—input | A 0 0|1 = B 1 0[0
—Inpu e NOR NAND 1110
NAND gate BDY 011 Y=AsB
1 0|1
i 14jiO)
Figure 4. Basic sets of 2-input Positive and Negative logic equivalents.
A BlY
2—input A 0 0|0 -
OR gate B:D—Y (1)8 ;1 Y=A+B
A BJY Figure 5. Any AND or OR gate can be used as a non-inverting
: buffer element.
2—input | A 0 0|1 _—
NOR gate s:D’Y 010 Y=A+B
1 010
1 1|0
A BlY
2—input | A 0 olo s ¥
EX—OR B:)D—Y 0 111 Y=AG®B
gate 101 (a)
[ of {0
A B|Y
2—input | A 0 0l1
EX—NOR B:)DY 0 1lo Y=A
gate 1 @ e ) A Y
il i
—
Figure 3. Symbols, Truth Tables, and Boolean expressions for eight Figure 6. Any two elements from an inverter IC can be used to make
basic types of logic gate. a non-inverting buffer element.
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IC houses four independently-controlled
3-state buffers. The 4050B and 74HC4050
are simple Hex buffers, and the 7407 is a
Standard TTL Hex buffer with open-collector
outputs that have a 30V DC rating. The 4503B
isa Hex 3-state buffer with two separate mode
control inputs, one controlling two buffers and
the other controlling four buffers. The
7415365 is a Hex 3-state buffer, with the
modes of all six buffers controlled via a single
2-input AND gate. The 74HC241, 74HC244,
and 7415244 are Octal 3-state Schmitt buffers
in which the buffers are split into two groups

l Device Type Description
74LS125 BSIHTENLE Quad 3-state buffer
40508 CMOS Hex buffer
45038 CMOS Hex (Dual + Quad) 3—state buffer
| 7407 TTL Hex buffer with 30V o.c. outputs
741.S365 5S) e Hex 3—state buffer
74HC4050 CMOS Hex buffer
! 74HC241 CMOS Octal (Dual Quad) 3-state Schmitt buffer
| 74HC244 CMOS Octal (Dual Quad) 3—state Schmitt buffer
74L.S244 [ESP=TRTLE Octal (Dual Quad) 3—state Schmitt buffer
] Figure 7. Nine popular non-inverting buffer ICs.
|

1/4 7418125
o S |
A Y A I : Y e 1\\m I
< Fan—out /ﬁ»Control 1
oV = 30 LBus
line
Figure 8, Methods of using a 7415125 element as a normal buffer.
Y2
- Figure 9. Methods A2 2\
of using a 7415125 /{_ |
element as a 3-state Control 2 | |
+5V r line-driving buffer.
716 A o—‘ >y
A1 oY1 D
A20— oY2 a R
A3 |ov3 A [> » +5V ( 1
A4o~l 741S356 [OY4 = {16 A ¥
AS o oYS Ao > oY A1 o~ Y1
A6 o Y6 A2~ o2 . o
A o—‘>—¢ Y A3 r°Y3 A Y
Cl '802; = A4 741S356 [—=Y4 = el
¢ i A o—{>——e Y AS L ovs A o_{k_o v bus lines
ov L
AB o Y6
Figure 10. Methods of connecting the 7415356 for use as six Ci.-_IC2 : D
normal buffers. f 8 15
ov
Figure 12. Any NAND or NOR gate can be used as an inverting Figure 11. Methods of connecting the 7415356 for use as a 3-state
buffer element. Hex buffer controlled via a single input.
| of four, with the mode of each group controlled
> oy ET | via a separate input.
Device Type A | When using these ICs, note that all unused
7404 L Hex inverter | buffers must be disabled by tying their inputs
ginga‘c‘M gmgg Ueg 'f’;Verge"H — | to one of the IC’s supply lines. In CMOS
nbufrere ex nverter | . . . .
74LS05 LS TTL Hex inverter with o.c. outputs 1 deVIFes, the unusgd lnputslcan betled. dlre.cqy
74LS14 LS TTL | Hex Schmitt inverter | to either supply line, but in TTL devices it is
74HC14 CMOS Hex Schmitt inverter | best (for lowest quiescent current consumption)
4049UB CMOS e M et | to tie all unused inputs high via a common
nbu inv S :
4069UB CMOS Unbuffered Hex inverter | 10kQ,reS'St°r’ |f.the unt{sed buffer is a 3-state
45028 CMOS oy Botctate linveriar type, it should (if it has mdependept control)
401068 CMOS Hex Schmitt inverter be set into its ‘normal’ mode via its control
741.5240 BSERTENLE Octal 3-state Schmitt inverter input.

Figure 13. Eleven popular inverter ICs.

Device Type Description
74L.S08 ES| e Quad 2—input AND gate
74HCO8 CMOS Quad 2—-input AND gate
4081B CMOS Quad 2-input AND gate
74LS11 ES nT Triple 3—input AND gate
4073B CMOS Triple 3—input AND gate
74LS21 ESRLS Dual 4-—input AND gate
40828B CMOS Dual 4—input AND gate

Figure 14. Seven popular AND gate ICs.
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Note that any 3-state buffer can be used as
a ‘normal’ buffer by simply tying its control
inputs into the appropriate states. The
7415125 Quad 3-state buffer elements, for
example, can be used as normal buffers by
tying their control pins low, as shown in Figure
8, or as 3-state line-driving buffers by using the
connections shown in Figure 9. The 74L5356
Hex IC, on the other hand, can be used as six
normal buffers by tying both of its control
inputs (pins 1 and 15) low, as shown in Figure
10, or as 3-state elements by using the
connections shown in Figure 11.

Practical Inverter IC Circuits

The inverter is the most basic of all digital logic
elements, and is sometimes called an inverting
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+3V +3V +5V

+5V +5V
1k 1k Tk 1k 1k

A A C D D

B c D A Ba A
1/4 1/3

: ¢
< A
1/2 1/3 1/3 1/2 12
74LS08, 74LS11, 74LS21, 74LS11, 74LS11, 74LS21, 74LS21,
etc. etc. etc. etc. etc. etc. etc.
Figure 15. Methods of disabling unwanted TTL AND gates. Figure 16. Methods of disabling unwanted TTL inputs, to make a 2-input AND gate.

,/—Fon—in=1 Fan—in=1 Fan—in=1 A
RaulD o N A A 5
1/4 1/3 1/2 4 c Y
74LS08, 74LS11, 74LS21, Y
etc. etc, etc. C D
Figure 17. Methods of using TTL and gates as simple buffers. (a) (b)
A o—_ﬂ A
BoO— go— B
coL__/ ] 2o ]
D r—l DO (& Y
E |
Fo ) D
GO———————W E 0
GO
(e)
Gy (8)
Figure 19. Ways of using (a) 3-input or (b) 4-input AND gates to Figure 18. Ways of using 2-input AND gates to make (a) 3-input,
make a 7-input AND gate. (b) 4-input, or (c) 5-input AND gates.
1/4 S 1/2
74LS00, 74LS10, 74LS20,
Device Type | Description o o g
A A A
40118 CMOS Quad 2-input NAND gate B B
40938 CMOS | Quad 2—input Schmitt NAND gate B ¢ 2
74LS00 LS TTL | Quad 2-input NAND gate
74HCO0 CMOS | Quad 2—input NAND gate ov ov ov
74LS132 LS TTL | Quad 2—input Schmitt NAND gate
74HC132 | CMOS | Quad 2-input Schmitt NAND gate Figure 21. Methods of disabling unwanted TTL NAND gates.

74LS10 LS TTL { Triple 3—input NAND gate

40238 CMOS | Triple 3—input NAND gate
+5V

74LS20 LS TTL | Dual 4—input NAND gate
40128 CMOS | Dual 4—input NAND gate 1k0

74LS30 | LS TIL | B—input NAND gate . &
40688 CMOS | 8—input NAND gate Bol B
A O— AO—

74HC133 | CMOS | 13—input NAND gate

1/3 1/3
74LS10, 74LS10,
ete. ete.
Figure 20. Thirteen popular NAND gate ICs. Figure 22. Basic method of disabling unwanted TTL NAND gate inputs.
Fan—in = 1 Fan—=in = 1 Fan—in = 1
AA:}OY OR A }Y OR AZED—OY = AO—DO—OY
1/4 1/3 1/2
74LS00, 74LS10, 741520,
ete. ete. ete.

Figure 23. Methods of using TTL NAND gates as simple inverters.
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make various AND and NAND gates.

2—input AND gate

Figure 24. Ways of using 2-input NAND gates to
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3—Input AND gate

*) (8 ©
buffer. If you ever need only a few simple
inverters, one cheap way to get them is to Devi T D ot
make them from spare NAND or NOR elements, e i okl +5V
connected as shown in Figure 12. 741832 LS TTL | Quad 2-input OR gate
Figure 13 lists basic details of eleven popular 74HC32 CMOS | Quad 2-input OR gate 1k0
inverter ICs. The 7404 is a simple Hex 40718 CMOS | Quad 2-input OR gate T
inverter; it is also available in fast CMOS form e oEE Fivee BRT A
asthe 74HCO04, and in fast unbuffered CMOS LR el gate
form (for use in ‘linear’ applications) as the asticedre oS | lniple seihpltoRGTE B8
74HCUO04. The 74LS05 is a Hex inverter with .
4072 M | 4— t OR gat
open collector outputs. The 74LS14 and - S | Bus s bl

74HC14 are Hex Schmitt inverters, and the
4049UB and 4069UB are unbuffered Hex
inverters. The 4502B is a Hex 3-state inverter,
and the 40106B is a Hex Schmitt inverter.
The 7415240 is an Octal 3-state Schmitt
inverter in which the eight inverters are
divided into two groups of four, with the mode
of each group controlled via a separate input.

When using these ICs, note that all unused
inverters must be disabled by tying their inputs
to one of the IC’s supply lines. In CMOS
devices, the unused inputs can be tied directly

Figure 25. Six popular OR gate 1Cs.

Figure 26. Method of
disabling a TTL OR gate.
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ov

Fan—in = 2

>

Figure 27. Ways of using a TTL OR gate as a simple buffer.

Co

3—input OR gate

Figure 28. Ways of cascading 2-input OR gates to give up to 5 inputs.

4—input OR

gate

S5—input OR gate

to either supply line, but in TTL devices it is
best (for lowest quiescent current consump-
tion) to tie all unused inputs directly to the OV
rail; if the unused inverter is 3-state type, it
should (if it has independent control) be set
into its ‘normal’ mode via its control input.

Practi.cal AND Gate IC
Circuits

The output of an AND gate goes high (to logic-1)
when all of its inputs (A AND B AND C, etc.)
are high. Figure 14 lists basic details of seven
popular AND gate [Cs; the 74LS08, 74HCO08,
and 4081B are Quad 2-input types, the 741511
and 4073B are Triple 3-input types, and the
741521 and 4082B are Dual 4-input types.
When using AND gate ICs, each unwanted
gate must be disabled by shorting all of its
inputs together and tying them to one of the
IC’s supply lines. In CMOS [Cs, the shorted
inputs can be wired directly to either supply
line, but in TTL ICs the inputs must (to give
minimum quiescent current consumption
with good stability) be tied to the positive supply
rail via a single 1kQ2 resistor, as shown in Figure
15; a single resistor can be used as a tie-point
for large numbers of unwanted inputs.
Sometimes, when using 3-input or 4-input

50

Device Type Description
74LS02 LS TTL | Quad 2—=input NOR gate
74HC02 | CMOS | Quad 2—input NOR gate
40018B CMOS Quad 2-input NOR gate
4001UB | CMOS Unbuffered Quad 2—input NOR gate
40028 CMOS | Dual 4—input NOR gate
7415260 | LS TTL | Dual S5=input NOR gate
40258 CMOS | Triple 3—input NOR gate
74LS27 LS TTL | Triple 3—input NOR gate
74HC27 | CMOS Triple 3—-input NOR gate
Figure 29. Ten
popular NOR 40788 | CMOS | 8—input NOR gate
gate ICs,
1/4 1/3 1/2
74LS02 741827 74LS260
ete. etc. etc.
A A g
; ;
Figure 30. Ways of e ¢ E
disabling TTL NOR "
gates. ov ov ov
Continued on page 55.
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These descriptions are necessarily shorl. Please ensure that you know
exactly what the kit is ond what it comprises before ordering,
'by checking the oppropriote issue of Electronics referred to in the
ist.

The referenced back-numbers of Electronics can be obtained
subject o ovoilability, ot £2.10 per copy.

Carriage Codes — Add; A: £1.60, B: £2.30, C: £2.90, D: £3.40,
E: £4.00, F: £4.70, G: £5.50, H: £6.00.

PROJECT
RATING

ELECTRONIC MEMOPAD

Record messages up to 16 seconds long for playback - up to 10
years later! ideal for memas and messages in the office or home,
and a boon o the blind, partially-sighted, and anyone with reading
or writing difficulties.

Order as: LT79L, £29.99. Details in Electronics No. 87, March

1995 (XA87U).
=]
R

g )

DISCRIMINATING CONTINUITY
& LEAKAGE TESTER

Test for more than just ‘Go’ or ‘No go’ conditions with this
ingenious tester. A variety of sound outpufs of varying pitch and
duration allow you to differentiate amazingly accurately between
agood connection and a high resistance one, test for leakage, and
check both passive components and semiconductors.

Order as: LT78K, £19.99. Details in Electronics No. 87, March

1995 (XAB7U).
(3 |
ARG

SLOW ON/SLOW OFF LAMP DIMMER

Look = no hands! Instead of the normal manual conirol, this dimmer
uses wo variable timers o slowly increase or decrease the level of
light. Both the ‘on’ and ‘off timers are variable from 1 second fo
30 minutes. Ideal lighting control for slide/film shows, and as a
gently reducing “slumber’ switch.

Order as: VE51F, £15.99. Details in Electronics No. 87, March
1995 (XA87U).

DID
YOU MISS
THESE
PROJECTS?

ND
”L'ﬂ\l"hm“
JRIGGER

SOUND ACTIVATED FLASH TRIGGER

Produce excifing pictures of darts bursting bafloons, bullets
passing through light bulbs, etc., with this inexpensive flash
trigger. The sound of mum's best bone china hitting the floor
triggers the unit which operates your flash-gun in time to
photograph the bits whilst still in mid-air.

Order as: LT86T, £14.99. Details in Electronics No. 89
May 1995 (XABIW).

SUPER SCAN HF/VHF ACTIVE AERIAL

Improve your scanner’s reception with this active,
broadband aericl. The ericl supplied with most scanners is
perfectly adequate for local reception, but a significant
improvement can be made in the reception of long distance (DX)
and weaker stafions by using a fixed, active cerial like the Super
Scan. {Plastic gerial housing and PSU box not included in kit.)
Order as: LT27E, £29.99. Details in Electronics No. 89, May

1995 (XA89W) f‘L» ll a ll "

VOICE VANDAL

Create your own distortion effects and ‘alien’ voices with this
entertaining audio project. Both music and voices can be
‘vandalised’ by pitch changing, clipping and echo effects.
Ideal for plays, amateur dramatics or just for fun. Dad’s
Max Bygraves collection will never sound the same again!
{Case not included in kit.)

Order as: (782D, £29.99. Details in Elecfro»b‘cs No. 89, May
1995 (XA89W).

To order Project Kits or back-numbers of Electronics, ‘phone
Credit Card Sales on (01702} 554161. Alternatively, send off
the Order Coupon in this issue or visit your locol Maplin store.

Maplin: The Positive Force In Electronics

All flems subject to availability. Prices include VAT, E&OE

B :
4
|

-
-
9 3 o . ane
L T IV
'
N ey R
R S -
-0 .l 5
& .

O % b
//,*’u e o

=T M..N‘;E‘” _&
RS232 SERIAL LINE TESTER
—

Troubleshoot R$232 equipment quickly and conveniently with this
battery powered, hand-held tester. The tester produces a short
RS232 message and is ideal for checking terminals, printers, and
other serial equipment, as well as their interconnecting data cables
Order as: LT83E, £32.99 A1 Details in Electronics No. 89
May 1995 (XABSW].

=3 | Bots in the belfry?
proseer | Noisy mechanical
RATNG | bearings? Not sure if
your dog-whistle works2 This
novel project converts ultrasonic
sounds into audible sounds
enabling them to be heard
by the human ear. Other
rpllcchons include testing of

ultrasonic remote control units
and ulirasonic alarm detectors
Order as: 90008, £39.99 A}
Details in Electronics No. 90
1 June 1995 (XAP0X).

ULTRASONIC
DETECTOR

|2

PROECT
RATING

MAINS POWER CONDITIONER

No, it won't make piles of towels all soft and fluffy, but it will
help to remove spikes, transients and noise from the mains
supply, which could otherwise upset sensitive equipment like
computers, TVs, Hi-Fis, test gear and communications
equipment.

Order as: 90019, £32.99 Al Details in Electronics No. 91

July 1995 (XA91Y)



These descriptions are necessarily short. Please ensure hat you know
exactly what the kit is and what it comprises before ordering,
by checking the appropriate issue of Electronics referredtio in the
list.

The referenced back-numbers of Electronics can be obtained
subject o availobility, ot £2.10 per copy.

Carriage Codes - Add; A: £1.60, B: £2.30, C:'£2.90, D: £3.40,
E: £4.00, F: £4.70, G: £5.50, H: £6.00.

PROJECT
RATING

WESTERN SOUND GENERATOR

Mosey on down to the workshop and build this super ‘audio
six-shooter’. The easy-to-build unit produces 6 ‘Wild West
sounds like horses, guns, etc., for plays, toys, novelty
doorbells, or simply just for fun.

Order as: 90030, £7.99. Details in Electronics No. 92,
August 1995 (XA92A).

U
CALL CODE SWITCH

Don't just ‘phone home, ‘phone the microwave and start your
dinner cooiin | This telephone activated switch and timer can
be used for a Eost of remote control functions like tuming fights
on and off while you're on holiday. What is more, there are
no huge ‘phone bills or direct connections, as the unit is
controlled by the sound of the ‘phone ringing.

Order as: 90029, £22.99. Details in Electronics No. 92
August 1995 (XA92A].

N,

CW FILTER

A very useful add-on continuous wave (CW) peck filter circuit
for basic shortwave receivers, which helps to separate closely
bunched Morse CW signals and cut out the ‘unwanted’ ones
The unit operates from 11 to 15V DC and is small enough
to fit inside many existing receivers.

Order as: 90045, £4.99. Details in Electronics No. 93
September 1995 (XA95D).

DID
YOU MISS
THESE
PROJECTS?

-y

PROJECT
RATING

[ SHORTWAVE REGENERATIVE RECEIVER

Listen to the world and recapture some of the look and feel of
the early days of short wave radio reception. The receiver covers
frequencies from 35 to 22MHz in 5 bands, using @ regenerative
technique, and is therefore easy to build and set up.

Order as: 90032, £69.95 C. Details in Electronics No. 92,
August 1995 (XA92A).
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MAINS POWER SWITCH ’

To order Project Kits or back-numbers of Electronics, ‘phone
Credit Card Sales on {01702) 554161. Alternafively, send off
the Order Coupon in this issue or visit your local Maplin sfore.

Maplin: The Positive Force In Electronics

All items subject to availability. Prices include VAT, E&OE

MULTI-STROBE

The flashiest strobe in town! This stand-alone strobe unit can
also be ‘daisy-chained’ with more units to produte stunning
multiple strobe effects, controlled via the built-in RS232 input.
Features include built-in variable speed controller and
optional remote-control oscillator.

Order as: 90015, £34.99 Al. Details in Electronics No. 92,
August 1995 (XA92A).

 ANIMAL SOUND GENERATOR

Give power to the elbow of your low-voltage projects, etc.,

by enabling them to control mains-operated equipment. This
versatile, low-cost project can safely switch 230V AC mains
equipment up to @ maximum current of 5A [resistive). The |
versatife inputs give the option of either low-voltage {9 to |
15V DC) or an open or closed contact. Order as: 90043,
£6.99. Details in Electronics No. 93, September 1995
(XA95D).

An electronic farmyard of 12 animal sounds at the push of
a button, without the usual accompanying smells, or mess to
clear up! Ideal for toys, games, doorbells, plays, etc. Nine
ush-buttons select pig, cow, cockerel, hen, ﬁog, sheep, cat,
Eorse and a ‘medley’ of elephant, dog, bird, duck, plus all
the other sounds in sequence.
Order as: 90033, £6.99. Details in Electronics No. 93
September 1995 (XA95D).



These descripfions are necessarily short. Please ensure that you know
exactly what the kit is and what it comprises before ardering,
by checking the approgpriate issue of Electronics referred fo in the list.
The referenced back-numbers of Electronics can be obtained
subject to availability, at £2.25 per copy.
Carriage Codes - Add; A: £1.60, B: £2.30, C: £2.90, D: £3.40,
E: £4.00, F: £4.70, G: £5.50, H: £6.00.

2
VIDEO DIGITISER

A real-time digitiser card for PCs running Windows™ 3.1
and higher. The project converts video signals into digital
data that can be viewed, processed ond stored by the PC.
Ideal for producing hard copy from security cameras,
computer graphics design, capturing poges of teletext or
other information, or even scenes from Baywatch.

Order as: 95010, £139.99 G1. Details in Electronics No. 96, |
December 1995 (XA94E). !

780 DE'\‘ELOPMNT sY

B

For low-cost applications, the evergreen Z80 microprocessor
with its 64K-byte addressing space, 1/O space, and a wide-
ranging instruction set, is shill ﬁm choice. This project allows
the existing Maplin Z80 CPU Module {LK67X), to be used with
Windows™-based software running on a PC, The praject comprises
a serial interface, R$232 data link and Windows™-based
software (note the Z80 CPU Module is not included in the kit).
Order as: 90053, £34.99 A1, Details in Electronics No. 97
January 1996 {XA97F).

DID
YOU MISS
THESE
PROJECTS?

No, it won’t moke you sound like Arnie Schwortzenegger or
Tina Turner - Metal Mickey or a Dalek maybe. This project
produces robotised and viﬁrcto effects which are ideal for
toys and games, sound effects for plays etc., discos, or simply
just for fun. Accepts microphone and line level inputs.
Order as: 90077, £17.99. Details in Electronics No. 96,
December 1995 (XA96E).

Build Tourself a high accuracy, manual/autoranging LCD

Digital Multimeter with AC and DC voltage and current ‘
ranges, resistance, continuity and diode fest facilities, Ideal
for newcomers seffing up their first test bench, and accurate
enough for professionals. ‘
Order as: 95011, £60.99 Al. Details in Electronics No. 97,
January 1996 (XA97F). |

Produce music-controlled psychedelic patterns on your TV with
this PIC microcontroller-based project. The patterns change
in accordance with the beat of the music in the room or from
a direct audio input. Ideal for the latest House, Rave and Hip-Hop
music, and those of us who remember platforms and flairs.
Order as: 90073, £39.99 A1. Details in Electronics No. 96
December 1995 (XA94E).

To order Project Kils or back-numbers of Electronics, ‘phone
Credit Card Sales on (01702} 554161. Alternatively, send off
the Order Coupon in this issve or visit your focal Maplin store.

Maplin: Electronics and Beyond

All items subject to availability. Prices include VAT. E&OE

E.3
REAR WINDOW DEMISTER AERIAL

No need to drill holes in your pride-and-joy! This clever
project allows the rear window demister element to double
as an aeriol. Ideal for classic cars, or those with fibreglass
bodies, or where the local kids practise origami on
conventional aerials. Much neater and effective than a
wire coat-hanger.

Order as: 90065, £24.99 A1. Details in Electronics No. 96
December 1995 (XA96E).

R i, |
RS$232 TO 8-BIT CONVERTER MpDULE

an i

This PIC microcontroller based project provides an ideal
communications building-block for computer equipment.
Each 1/O line is TTL and CMOS compatible, individually
configurable as input or output, and can even be switched
on-line, via the R$232 interface.

Order as: 95018, £14.99. Also available ready-assembled,
Order as: 95049, £19.99. Details in Electronics No. 97
January 1996 (XA97F).

GPS DEVELOPMENT SYSTEM

Globat Positioning Systems (GPS) use “Star Wors' screlite technology
fo pin-point your exact position on the Earth’s surface. This project,
when coupled to a lap-top computer, can be used as a stund-a’one
navigational aid, and provides an ideal platform for expesimenters
to develop their own satellite navigation applications {note
the Oncore Receiver Module, Antenna and sundry items are not
included in the kit and must be purchased separately).
Order as: 90079, £32.99 Al. Details in Electronics No. 97,
January 1996 (XA97F).
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More on Tin-plate

One of the comforting aspects of writing this
column is the assistance PC receives from
the ever-helpful Electronics readers. In an
earlier issue (No. 96 — Ed), PC bemoaned
the fact that tin cans, which he had regularly
employed as a source of tin-plate for use as
screens in RF circuits, nowadays come with

a band of corrugations around the middle.
PC learns from one reader that this is because
the gauge of metal used has been reduced
(in the interests of economy) to the point
where the corrugations are necessary to
avoid tins being too prone to denting.
Furthermore, to save the cost of tin, which

is much more expensive than formerly, the
tin-plating has been replaced by a fayer of
lacquer. Steel was always reckoned to be
difficult to solder to, though this was often
because of surface oxidation, whereas the
tin-plating made soldenng to it simple.
Fortunately, the lacquer, which comes in clear,
gold or other colours, seems to act as a good
self-fluxing protective layer. J.C.R. of Stockport
wrote to say that small tins of you know
whose baked beans (the 205g size) are
corrugation free, presumably the small size
tins being less likely to get dented. A visit to

a supermarket confirmed that the label was
the usual wraparound paper variety — easily
removed. A letter from FJ.H. of Hayling Island
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pointed out that various biscuit and sweet
manufacturers market their goodies (especially
in the festive season, but all year in other
cases) in tins, round or square, up to 8 X 8in.
— clearly this comrespondent is not of such tender
years as to have been brought up on the
metric system rather than Old English Imperial
measurements! Unfortunately, the labelling

is printed direct on the tin, unlike the easily
removed baked beans tin wrapper. Another
reader kindly supplied PC with enough sheet
‘tin-plate’ to keep him going for many moons.
Thank you to all of my readers who have written
in with useful information over the years.

News Snippets from Here and There
Japan’s Power Reactor and Nuclear Fuel
Development Comoration announced on 259th
August that its prototype fast breeder reactor,
which is the comerstone of its programme

for energy production using plutonium, had
generated electricity for the first time. Costing
over 600 million dollars, the reactor, which is
situated on the coast by the Sea of Japan,
operated for an hour, producing about 5%

of its rated 280MW capacity. One can
understand the power problem in a land
virtually devoid of coal, oil or other traditional
energy resources, but one cannot help
wondering if, despite fulfilling the world’s
energy needs (for example, most of France's

Kreisler in an interview on wireless reported in the
press of March 14th, 1929, said—
“We artists really thought at first that few would take
the trouble to go to a concert hall when they could enjoy
the same concert in all comfort at home. But, paradox-

ical as it may seem, tRe opposite thing has happened.”

electricity is nuclear generated), mankind is
not storing up an insoluble storage/disposal
problem for our distant descendants.

There has long been speculation in the
technical press as to whether the electric
and/or magnetic fields associated with the
mains are harmful to humans. In addition
to work in the UK and other countries, the
US Congress mandated an advisory panel,
the National Council on Radiation Protection
and Measurements, to study the problem.
On 29th August, they reported after a ten
year study, that some health effects linked
to electromagnetic fields appear real, and
warrant steps to reduce exposure to them.
They recommend that houses should
not be built directly under high voltage
overhead transmission lines, and that school
playgrounds should not be in areas where
the ambient magnetic field exceeds O-2uT.
Many readers will know of cases in their
own localities where these recommendations
would certainly cause some changes if
implemented.

Meanwhile, back in Japan, researchers at
the University of Tokyo report that they have
developed a substance which can act either
as an insulator or as a conductor, depending
on the strength of the ambient magnetic
field. The material is a compound containing
calcium, manganese and oxygen atoms
bonded to praseodymium. In the absence of
a magnetic field, the material has a resistance
of 10GQ2, whereas in the presence of a
magnetic field of 3T its resistance drops to
1mQ, putting it on a par with copper. It would
appear to offer the ideal solution to the switch
problem, with no moving parts, negligible
conduction losses when on and perfect
isolation when off, but there is one small
snag; it has to be cooled to 4K, liquid helium
temperature, to make it work.

Tailpiece

This month, | reproduce ancther snippet

from the B.B.C. Yearbook for 1930, a quote
on page 43 from the greatest violinist of his
day (see below left). Wireless in those days
was as new and exciting as television was just
after the Second World War, and new aspects
of broadcasting were still being explored. (In
fact, on page 78, there is a photograph of
some technicians manning an outside
broadcast van, broadcasting the Silence on
11th November 1928.) Broadcasting still, it
can be argued, supports the arts in general;
for example, sales of the works of Jane Austen
have, | imagine, never been more buoyant.
Meanwhile, look out for more gems from the
yearbook in future issues, including another
of Heath Robinson's delicious fantasies.

Yours sincerely,

The opinions expressed by the author are not
necessarily those of the publisher or the editor.
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A PRACTICAL GUIDE TO MODERN DIGITAL ICs - Continued from page 50.
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Figure 31. Basic ways of disabling unwanted
TTL NOR gate inputs.
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Figure 32. Ways of using a TTL NOR gate as a simple inverter.
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AND gate ICs, you may not want to use all of
a gate’s input terminals. In this case, the
unwanted inputs can be disabled by either
tying them high (directly in CMOS gates, or via
a 1k resistor in TTL types) or by simply shorting
them directly to a used input; Figure 16 shows
examples of 3-input and 4-input TTL AND
gates wired for use as 2-input types. Note that
the fan-in of a TTL AND gate is an almost
constant '1’, irrespective of the number of
inputs used. Thus, CMOS or TTL AND gates
can be converted into non-inverting buffers by
simply shorting all of their inputs together;
Figure 17 shows examples of TTL AND gates
used as simple buffers.

A useful feature of AND gate ICs is that
their gates can be directly cascaded, with the
output of one gate feeding directly into one
input of another gate, to make compound
AND gates with any desired number of inputs.
Figure 18, for example, shows how 2-input
AND gates can be cascaded to make 3-input,
4-input, or 5-input AND gates, and Figure 19
shows three 3-input or two 4-input gates
cascaded to make a single 7-input AND gate.

Practical NAND Gate
IC Circuits

The output of a NAND gate goes low when
all of its inputs (A AND B, etc.) are high. Figure
20 lists basic details of thirteen popular NAND
gate ICs; the 74LS00, 74HC00, and 4011B
are standard Quad 2-input types, and the
4093B, 74LS132 and 74HC132 are Schmitt
Quad 2-input types. The 74L510 and 4023B
are Triple 3-input standard types, the 741520
and 40128 are Dual 4-input standard types,
the 741530 and 40688 are 8-input standard types,
and the 74HC133 isa 13-input standard type.

When using NAND gate ICs, each unwanted
gate should be disabled by shorting all of its
inputs together and tying them to one of the
IC’s supply lines. In CMOS ICs, the shorted
inputs can be wired directly to either supply
line, but in TTL ICs, the inputs must be tied
directly to the OV rail, as shown in Figure 21, to

you may not want to use all of a gate’s input
terminals. In this case, the unwanted inputs
can be disabled by either tying them high

{directly in CMOS gates, or via a 1kQ resistor
in TTL types) or by simply shorting them directly
to a used input; Figure 22 shows examples
of a 3-input TTL NAND gate wired for use

as a 2-input type. Note that the fan-in of a

TTL NAND gate is an almost constant ‘1’,
irrespective of the number of inputs used.
Thus, CMOS or TTL AND gates can be converted
into simple inverters by simply shorting all of
their inputs together; Figure 23 shows examples

of TTL AND gates used as simple buffers.
Also note that NAND gates are fairly versatile

elements, as demonstrated in Figure 24, which

shows ways of using 2-input elements to make

a 2-input or 3-input AND gate or a 3-input
NAND gate.

Practical OR Gate

IC Circuits

The output of an OR gate goes high when any
of its inputs (A OR B, etc.) go high. Relatively
few OR-gate ICs are available; Figure 25 lists
basic details of the six most popular OR-gate

ICs; the 741532, 74HC32, and 4071B are Quad
2-input types, the 4075B and 74HC4075 are
Triple 3-input types, and the 4072B is a Dual
4-input type.

When using OR gate ICs, each unwanted
gate should be disabled by shorting all of its
inputs together and tying them to one of the
IC’s supply lines. In CMOS ICs, the shorted
inputs can be wired directly to either supply
line, but in TTL ICs the inputs must ({to give
minimum quiescent current consumption
with good stability) be tied high via a 1kQ
resistor, as shown in Figure 26.

Note that the fan-in of a TTL NOR gate is
directly proportional to the number of inputs
used, at a fan-in rate of 1-per-input, and that
a TTL 2-input OR gate can be made to act as
a simple non-inverting buffer by either tying
one input to ground or by tying both inputs
together, as shown in Figure 27, but that the
buffer has a fan-in of 1 in the former case, and
a fan-in of 2 in the latter. Also note that OR
gates can be directly cascaded to make a
compound OR gate with any desired number
of inputs; Figure 28, for example, shows ways
of cascading 2-input elements to make OR
gates with 3, 4, or 5 inputs.

Figure 33. Ways of using

3—Input NOR gate

2-input NOR gates to A
make various OR and -0V
NOR gates. B

2-Input OR gate

(A)

3—Input OR gate

give minimum quiescent current consumption | ® (9]
with good stability. |
Sometimes, when using NAND gate ICs, |
|
!
|
i +5V

+5V

gﬂ( 0

ov ov

2nd best method

Best method

Figure 34. Two ways of disabling unwanted
TTL EX-OR gates (see text).
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Figure 35. Ways of using TTL EX-OR gates as (a)
buffers or (b) inverters.

D
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E
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Figure 36. An EX-NOR gate made from
two TTL EX-OR gates.
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Figure 37. 4-bit 1=Inverted output
True/Complement 0=Non—inverted output
generator.
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Figure 38. 4-bit logic-state comparator.
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1=Error
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Practical NOR Gate
IC Circuits

The output of a NOR gate goes low when any
of its inputs (A OR B, etc.) go high. Figure 29
lists basic details of the ten most popular NOR
gate ICs; the 741502, 74HC02, and the 4001B
and the unbuffered 4001UB are all Quad
2-input types. The 4002B and 74LS260 are
Dual 4-input and 5-input types respectively,
and the 4025B, 741527 and 74HC27 are
Triple 3-input types. The 4078B is an 8-input
NOR gate IC.

When using NOR gate ICs, each unwanted
gate should be disabled by shorting all of its
inputs together and tying them to one of the
IC’s supply lines. In CMOS ICs, the shorted
inputs can be wired directly to either supply
line, but in TTL ICs the inputs must (to give
minimum quiescent current consumption
with good stability) be tied directly to the OV
rail, as shown in Figure 30.

Sometimes, when using NOR gate ICs, you
may not want to use all of a gate’s input
terminals. In this case, the unwanted inputs
are best disabled by shorting them directly to
the OV rail, as shown in the examples of Figure 31.
A NOR gate can be made to act as a simple
inverter by either shorting all of its inputs
together or by grounding all but one of its
inputs; note, however, that the fan-in of a TTL

+ 4+ +

0
1
1
)]

- 0O =0

plus carry 1.

Figure 39. Basic rules of binary addition.

NOR gate is directly proportional to the
number of inputs used, so the first method is
thus (theoretically) the best, since it offers the
lowest fan-in value, as shown in Figure 32.
NOR gates are fairly versatile elements, and
Figure 33 shows various ways of using 2-input
elements to make 2-input or 3-input OR gates
or a 3-input NOR gate.

Practical EX-OR and
EX-NOR IC Circuits

The output of an EX-OR gate goes high only
when its two inputs are at different logic
levels. The most widely used EX-OR gate ICs
are the 741586 TTL and the 74HC86 and
4070B CMOS Quad types. If one or more
of a CMOS EX-OR IC’s gates are unwanted,
they can be disabled by simply grounding

Figure 40. Binary A O—1
half-adder circuit. D_o Sum %1 B | 5hm| corey
E ofo| o | o
(8) Js 1 0
IMIIC; 1 0
‘ Corry 1|1} 0 | 1

A O—

Carry O
in

>

p—

Figure 41. Full-adder circuit and Truth Table.

Carry Carry

A B Sum out
0 0 0 0 0
0o 1 0 1 0
) 0 1 0
I NG ’ 0 | 1
0o 0 U [ | 0
Carry 0o 1 1 0 1
out 1 0 ) 0 1
1 1 1 1 1
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both inputs. In the case of a TTL EX-OR IC,
unwanted gates are best disabled by ground-
ing one input terminal and tying the other
high via a 1k< resistor, as shown in Figure 34,
as this results in minimum quiescent current
consumption; alternatively, if current con-
sumption is not important, both inputs can be
simply tied to ground as shown.

EX-OR gates are reasonably versatile
devices. An EX-OR gate can be made to act
as a non-inverting buffer by simply grounding
its unused input, as shown in Figure 35(a), or
as an inverting buffer by tying the unused
input high (via a k€2 resistor in TTL types), as
shown in Figure 35(b). Thus, two EX-OR gates
can be used to make a single EX-NOR gate
by connecting them as shown in Figure 36,
where the right-hand gate is used to invert the
output of the left-hand gate (note that Quad
EX-NOR CMOS ICs are available in the forms
of the 4077B and the 74HC266).

Figures 37 and 38 show two other useful
EX-OR gate applications. In Figure 37, four
EX-OR gates are fed with a common control
signal that enables a 4-bit ABCD’ input code
to be presented in the form of either a true
{direct) or complement (inverted) ABCD output,
thus making the 4-bit True/Complement outputs
available via five (rather than eight) terminals.
The circuit in Figure 38 simply compares the
logic states of two 4-bit words and gives a
logic-0 output if the two words are identical,
and a logic-1 output if they differ.

One of the most important applications of
the EX-OR gate is as a binary adder. Figure 39
lists the basic rules of binary addition, and
Figure 40 shows how an EX-OR and an AND
gate can be used to make a practical half-
adder’ circuit that can add two binary inputs
together and generate SUM and CARRY outputs.
The circuit is called a ‘haff-adder’ because it
can perform only a very primitive form of
addition that does not enable it to accept a
‘carry’ input from a previous addition stage.
A ‘full-adder” is a far more useful circuit that
can accept a ‘carry’ input, perform 2-bit
binary addition, and generate a ‘carry’ output;
such circuits are fully cascadable, enabling
groups of circuits to perform binary addition
on digital numbers of a desired ’bit’ size.
Figure 41 shows one way of building a 2-bit
full-adder circuit, using three EX-OR gates,
two AND gates, and an OR gate. In practice,
4-bit full-adders are readily available in the
forms of the 7415283 and 4008B ICs.

Next month digital IC waveform generator
circuits are described.
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— an Extra Major
Calamity?

by J. M. Woodgate B.Sc.(Eng.), C.Eng.,
M.LE.E., MA.ES., EInst.S.C.E.

Part 2-Emissions

For those who missed Part 1 of this series — see Electronics, Issue 97
and then read on. EMC (electromagnetic compatibility) is about equipment
not emitting electronic interference and not being overly sensitive to any-
thing that is legitimately emitted, such as radio or television transmissions.
New legal requirements for EMC (the ‘EMC Directive’) come into force
in Europe on 1st January 1996, but they affect professional electrical
and electronics people more than home-constructors. However, the home-
constructor must not entirely ignore EMC. For example, home-made gear
could interfere with fire or ambulance radio, or even aircraft navigation
equipment. More likely, Dr. Jekyll’s television next door could be affected,
with perhaps immediate physical consequences for the constructor!
Furthermore, many electronics professionals read Electronics, and I
wouldn’t want to leave their interests out of consideration.

Emissions

Normally, there are only two paths for emis-
sions from one piece of equipment to reach
another. The energy concerned may be con-
ducted through wiring or radiated, eitherasa
magnetic field or as an electromagnetic wave
(like a radio transmission). In theory, there
could be an electric field emission, but elec-
tronic equipment very rarely generates high
electric fields, unless specifically designed with
that in mind. Clearly, there has to be a general
principle that if a piece of equipment is
designed to emit something for a useful pur-
pose, the EMC Directive cannot be applied to
stop it.

Magnetic field emissions have only short-
range effects, and are more likely to interfere
with other equipment in the constructor’s
own possession than anyone else’s. An excep-
tion to this rule is the Audio Frequency
Induction Loop System (AFILS), which was
the subject of one of my series some time ago
(Issues 39 to 43), where an audio current cir-
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culates through a large loop of wire, and the
resulting magnetic field can be picked up by
hearing aids or special-purpose receivers. In
this case, the magnetic field extends at sig-
nificant strength, relative to the field at the
centre of the generating loop, over about
four times the loop area (see Figure 5).

‘Static’
There is one more emission, which does not
normally come from electronic equipment at
all, but can wreck it very effectively. This is
electrostatic discharge (ESD), or static elec-
tricity, and comes from people and the clothes
they wear, including shoes. In inclustrial situ-
ations, elaborate precautions against static are
essential, and no-one would want to stop a
home-constructor wearing an earthed wrist-
strap when handling costly CMOS, and espe-
cially NMOS, devices. Simple precautions are
usually enough. You should avoid clothes and
shoes that result in you getting an electric
shock when you touch earthed metal objects
in the home in winter. Then, if you invariably
touch an earthed metal object after you sit
down at the bench but before you touch any
components, you will be very unlucky if you
have any problems with ESD.

Incidentally, ‘static’ is a very poor name for
this effect, because the current pulse pro-
duced has a very fast leading edge, and may
contain frequencies up to at least 1IGHz. The
current can be surprisingly large (in excess of *
30A) but it lasts for only a very brief period. For
example, a human being looks something like
a SO00pF capacitor in electrical terms, and if
charged to 10kV, stores 5uC of electric charge
(Q = CV, the ‘Ohm’s Law of Electrostatics").
If the capacitance were discharged via a wet
finger at a constant current of 304, the current
would last for 5/30us, or 167ns. The discharge
would not actually be at constant current, but
would still be substantially over within 0-Sus.
A dry finger would increase that to about 15us,
with correspondingly less current.

Radiated Emissions

There are two ways of launching a self-sus-
taining electromagnetic wave. One is to cre-
ate an electric field between two conductors,
or between one conductor and earth. This
can be called an ‘electric antenna’, because it
produces an initial electric field. One example
is a dipole aerial. The other way is to create a
magnetic ficld by allowing a current to flow
though a loop or multi-turn coil. This we can
call a ‘magnetic antenna’, and one example is
the ferrite rod aerial, although these are used
much more for receiving than for sending.
Nevertheless, there is a ‘principle of reciproc-
ity’, which says that what receives also sends,
if fed correctly.

The field close to the antenna, whether
electric or magnetic, is what is known as an
‘induction field', and this extends to a distance
from the antenna given approximately by
¢/2nf, where c is the speed of light and fis the
frequency. Between this distance and c¢/2f,
the field changes from almost purely electric

[
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Figure 5. Approximate practical

SN

limit of the magnetic field due

to a rectangular induction loop.
The total area of the rectangles

and triangles is four times the

area of the central rectangular loop.
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or magnetic to an electromagnetic field, trav-
elling outwards from the source with the
speed of light. In such a field, the energy is
shared equally between electric (E) and mag-
netic (H) fields, whose strengths are related
by E/H = 377%, the ‘impedance of free space’.
At low frequencies, the volume occupied by
the induction field, the ‘Fresnel regiory’, is very
extensive: even at 1IMHz, ¢/2nf is nearly 48m.
The rest of the Universe, outside the Fresnel
region, is called the ‘Fraunhofer region’, com-
memorating another of the physicists who
studied optics in the very early days of the
nineteenth century.

To have a practicable level of efficiency, an
electric antenna must have at least one dimen-
sion greater than a quarter of the wavelength
of the waves. The physical size of most equip-
ment is too small for it to be an efficient ‘elec-
tric’ radiator below 100MHz, for which a
quarter-wavelength is close to 750mm. While
there is no equivalent limitation on physical
size for a magnetic antenna, the field strength
due to a small coil falls off very rapidly with dis-
tance, being very nearly inversely proportional
to the cube of the distance, so that interfer-
ence with someone else’s equipment is
unlikely. For this reason, measurements of
radiation are normally not macde below about
30MHz.

If your equipment does not contain an
oscillator operating at over 1MHz, or high-
current switching (say 100mA or more), then
radiated emissions are unlikely to be your
problem, which is just as well, since they are
not easy either to measure or to eliminate.
Screening with a substantial metal enclosure
(a diecast box, for example) is effective, but
the screening box must be solidly earthed,
otherwise it can become the antenna! Note
that it may be much more sensible to enclose
only the offending part of the circuit in a box,
rather than the whole unit. Wiring leaving the
box may well need decoupling capacitors
and/or series inductors to prevent it radiating.

It is necessary to regard that 100maA figure
with caution, because unexpectedly high cur-
rents can occur. For example, the well-known
555 timer chip ‘crowbars’ (short<ircuits) its
supply rails when a reset pulse is applied. The
resulting current pulse should come from the
large capacitor you are advised to connect
across the supply rails c/ose to the 555, and if
you interpret ‘close’ as 100mm away or ‘still
in the component box’, you have created a
loop, extending right back to the reservoir
capacitor in the power supply if there is no
closer decoupling, in which far more than
100mA may flow in short pulses. In a bad case,
the set-up might radiate sufficiently to cause
recognisable ‘discontinuous interference’
(clicks or pops on a radio or TV) even though
the timer is reset quite infrequently.

The most common source of discontinu-
ous interference is switching in inductive cir-
cuits, because the collapsing current
generates a high back emfin the inductance,
which usually results in sparks at the switch
contacts. The general use of semiconductor
devices as switches has much reduced this
problem, because the back emf has to be sup-
pressed to prevent it damaging the device.
This is done, in the case of DC circuits, by
connecting a diode across the inductor, in the
correct sense that it is normally reverse-
biasec. For the back emf, the diocle is biased
in the conducting direction, and the resulting
current dissipates the energy stored in the
magnetic field of the inductor as heat in its
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resistance. In AC circuits, a diode clearly can-
not be used, so instead, a series resistance-
capacitance network is connected across the
switching device. The inductive energy is
diverted into charging the capacitor and heat-
ing the resistor in series with it, instead of
developing a high voltage across the semi-
conductor device. The resistor is essential,
otherwise the incluctor and capacitor form a
resonant circuit, shock-excited by the back
emf, which is exactly how the old spark trans-
mitters worked!

Measuring Radiated
Emissions

To do these measurements by the official
methods, you need a large flat area of ground
where there are no strong RF fields from
broacicast or other transmitters. A desert
island is ideal, provided it is not below a com-
mercial or military flight-path or near a ship-
ping lane. Then you are supposed to have a
special calibrated receiver, called a ‘CISPR
receiver’, one or more calibrated antennas
for receiving the emissions, and a ground-
plane, with a2 metal mesh about 10m scjuare
as a minimum. However, a good deal of infor-
mation can be obtained with much less costly
facilities. The simplest system is a portable
raclio, with short-wave reception if you are
checking something including an oscillator
operating at above 1-6MHz (the upper limit
of the medium frequency broadcast band),
such as RU53H. Ideally, you do the test in the
open air, but a building without too much
metal in its structure will do. A ground plane
is not essential, but improves repeatability of
the tests. It can be made up from galvanised
mesh (from agricultural suppliers), the joins
being wrapped with bare copper wire and
soldered at 300mm intervals. The receiver
and the equipment being tested are set up
10m apart, if possible, and certainly not less
than 3m apart, otherwise the results will be
fairly meaningless. Obviously, the receiver will
pick up lots of radio stations, but the idea is
to look for relatively quiet spots in each band
and to switch the equipment on and off, or
wwiclclle its knobs, and listen for any audible
interference which correlates. Do not forget
that the receiver’s ferrite rod aerial is direc-
tional, so vou have to turn the receiver round
through at least 90° while listening. Above
3MHz, you should also turn the equipment
round, if you have enough patience! If there
is an oscillator in the equipment, pay particu-
lar attention to its frequency and the lower
harmonics, especially the odd-order ones if it
is a digital oscillator with a square-wave out-
put. If you cannot hear anything in this test,
it is most likely that no-one else will, either,
so the equipment is not actually causing any
interference, whether it precisely meets the
legal requirements or not.

The next step up is to use a receiver such
as CM23A, or a scanner, with a field strength
meter. With luck, this will give some iclea of
how much vou have reduced an emission,
when, having found it, you develop a modifi-
cation to reduce it. Then, if you have a
receiver which can be switched to manual
gain control instead of automatic gain control
(AGC), you could measure the audio output
of the receiver with a CCIR 468-4 weighting fil-
ter and quasi-peak meter, which is the same
as the quasi-peak meter in the CISPR receiver,
and set the IF bandwidth to 9kHz, also to
match the CISPR receiver. Even this is not

close enough to the official method to give
comparable results, but it is certainly quite
useful for comparative purposes.

It is possible to use a spectrum analyser
instead of a receiver to analyse emissions, and
there are several commercial kits of EMC test
gear which are based on a spectrum analyser.
However, these are costly instruments,
beyond most home-constructors and not a
few professionals. Furthermore, the results
need quite a lot of interpretation to form any
sort of correlation with the official emission
limits. Where a spectrum analyser is very use-
ful, is in quickly tracking down sources of
emission in complex equipment, using ‘near-
field probes’. This is a fancy name for two
rather simple devices that anyone can make.
An electric near-field probe is simply about
50mm of 1mm insulated copper wire con-
nected to the centre conductor of a BNC con-
nector, which plugs into the analyser’s coaxial
input lead. A magnetic near-field probe is a coil
of about three turns, 10mm in diameter, of
Imm insulated copper wire, connected
between the inner and outer of a BNC con-
nector. You wave these about over the PC
boards and cables, to see what they pick up.
It is much quicker than using a receiver,
because the whole frequency spectrum from
150kHz to 1GHz or more, could be visible at
once. But with such a wide sweep, it is easy
1o miss even a very strong narrow-band emis-
sion, so it is advisable to scan in narrower
bands. Note that both of these probes have a
response basically proportional to frequency,
so that quite weak pick-up at low frequencies
may be significant. But these are the frequen-
cies at which it is fairly easy to check with a
simple receiver.

Conducted Emissions

These can be much more troublesome,
because the frequency range can extend from
DC to light, and there can be a wide variety of
effects. The primary concern is for emissions
conducted through the mains lead, because
once these get into the public electricity sup-
ply system, they can go anywhere, and
Murphy’s Law inclicates that they will probably
home in on Dr. Jekyll.

At low frequencies, there are three matters
to consider: DC, mains harmonics and flicker.
There is only one answer to the DC question
— do NOT use half-wave rectification directly
from the mains. This does not necessarily
exclude use of the low-voltage power supply
circuits seen in some low-cost lighting control
equipment, for example, where there is a
large resistance or a capacitor in series with
the rectifier, but these are generally very dan-
gerouss for home constructors to use. Mains
harmonics are most unlikely to trouble the
home constructor, because it is the cumulat-
ive effect of the harmonics emitted by mil-
lions of pieces of equipment which matters.
For professional readers, this subject was dis-
cussed in Part 1 of this series, and in ‘Mains
Operated Linear DC Power Supplies’ Part Two,
Electronics Issue 49. The idea is to aim for a
rectifier conduction angle of 65° or more,
which does reduce efficiency from the high-
est obtainable, but not dramatically. It should
be noted that to measure the mains harmonic
currents accurately, you need a low-distortion
50Hz mains supply, with a source impedance
of 0-4 +j0-25Q, i.c., equivalent to a 0-4Q resis-
tor in series with a 796uH inductor.

If you look at your mains voltage waveform
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(carefully!), you will almost certainly find that
itis not sinusoidal, but has flat tops. These are
actually caused by the current pulse loads of
50 many electronic equipment power sup-
plies, and are evidence for the need to con-
trol the amount of harmonic current injection.
The effects of this peak-flattening are to
increase the conduction angle, but because
the current pulse waveform is altered, this
increase does not reduce the harmonic cur-
rent amplitudes, as it does if the input voltage
waveform to the rectifier is not flattened other
than by the effect of the transformer winding
resistances. In fact, the amplitudes of some
higher harmonics, such as the ninth and
eleventh, may well be increased so much that
the equipment appears not to meet the lim-
its. There is scope here for a low-cost supply
derived from one of the Maplin high-power
audio amplifier kits, modified to include the
output transformer (necessary for 230 or 240V
output) within a feedback loop to set the out-
put impedance to the necessary value, and
with the addition of a SOHz low-distortion
oscillator module to drive it. This could also
provide a 60Hz supply if one is needed for
work on export equipment.

The situation is quite different with flicker.
This easily propagates down the street, and
will inevitably annoy the neighbours. It would
annoy you, if the source was someone else’s
gear. It is caused by rapidly varying the load
on the mains supply, and perhaps the most
likely piece of home-constructed gear to
cause it is a high-power disco ‘chaser’ —a box
of say, 350 or 500W coloured lamps with an
electronic controller that can make them
flash on and off in various sequences. Flicker
is likely to be much less of a problem, but may
not be eliminated, if the lamp circuits are

switched at the zero-crossings of the mains
supply voltage waveform, which means
including something like the SL441CDP zero
voltage switch (DB53H) in the control cir-
cuits. Flicker measurement requires at least a
storage oscilloscope and probably a complex
and costly ‘standards flicker meter’. However,
the method of measurement is based on the
sensitivity to flicker of an ordinary 60W mains
lamp, 50 you can easily do a practical check.
The lamp should not be on the same circuit
as the equipment you are testing, but on
another circuit connected to the same main
busbars. For example, at home, the equip-
ment would be on a ring-main, while the
lamp would be on a lighting circuit. While
the official requirements in the standard
EN61000-3-3 are quite complex, a single
flicker when the equipment is switched on
may be acceptable, but if the lamp visibly
flickers while the equipment is running, you
have a problem (or an opportunity to make
a significant improvement).

Digital circuits can impress all sorts of high-
frequency trash on to the mains lead, and
every other lead attached to the equipment as
well. A filtered mains input connector (KR99H
or KCOOA, or the chassis-mounting KR9GE,
97F and 98G series), of the appropriate
design and connected as the manufacturer
recommends, is usually effective, and can pro-
vide a much quicker solution than obtaining
the special capacitors and inductors to build
your own, or trying to eliminate the coupling
between the digital circuits and the mains lead
at source. This coupling often arises from
poor PCB design, with long, separated supply
lines and no ground plane. The general prin-
ciple for digital PCB design is to consider the
whole of every current path, from supply line
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back, via the OV line to the supply line, and
then to make sure that the path is as short as
possible, and does not share any conductor
or track unnecessarily with any other path.
For analogue boards, the same principle
applies, but it may be rather less clear where
the current paths should run. In particular, it
is all too easy to arrange the earthing in such
a way that currents share paths through earth
conductors, cable screens or metalwork. This
also adversely affects immunity, so we will
postpone further detailed consideration.

Measurement of
Conducted Emissions

Once again, the official method requires a
CISPR receiver, but for comparative tests, any
receiver with provision for connecting an
external antenna will do. One more item is
required ~an ‘artificial mains network’. There
are different versions of this device for differ-
ent frequency ranges, but for the 150kHz to
30MHz range, the S0€2/S0uH network shown
in Figure 6 is used. This can certainly be
home-made, but because it works at mains
voltage it must be carefully made and used.
In particular:

The capacitors must be rated at 250V AC
(not DC!) minimum, e.g., JR34M and
JR37S.

® Because of the high leakage current
through the 1uF capacitor from line to
earth (75mA at 240V), the unit MUST be
solidly earthed.

@ Do not connect the coaxial cable to the
BNC connector of the AMN until cvery-
thing else is switched on and working.
In particular, this ensures that any initial
surge through the 100nF output coupling
capacitor flows through the 1kQ bleed
resistor and not through the sensitive in-
put circuits of the receiver, or even worse,

spectrum analyser!

The 50pH inductors can be made up as
shown in Figure 7, and the input filter can be
one of the KR96/97/98 types, depending on
the current rating required, although there
seems to be no reason not to use the 10A
rated KR98G, since the price is the same for
all. The AMN allows the emissions on the live
and neutral wires to be separately listened to,
and measured or spectrum-analysed if you
have the appropriate equipment. Usually, the
two emissions are much the same: the emis-
sion component which is common to both is
called the ‘common-mode’ signal, while the
difference between the two emissions is the
‘differential-mode’ signal.

A similar ‘no effect’ criterion can be applied
to conducted emissions as for radiated emis-
sions, in that if the equipment doesn’t cause
interference on your own receiver, it proba-
bly won't cause interference anywhere else.
But for this practical test, you should use a
cheap and cheerful receiver, because more
sophisticated designs may well have mains
input filters, specifically to eliminate con-
ducted interference.

Next Time

Well, clearly it has to be immunity next time.
This can be a good deal more complicated at
the practical level, and many home-construc-
tors won’t want to bother with it — until theé
run into an immunity problem!
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Socks off, you lot!

If you read this column each month,
but haven't yet plucked up courage
to dip your toes into the Internet
paddling poo! (let alone surf its
ocean waves) then we have news
of a product which might help you
stop dithering.

Instant Access to Internet is a
CD-ROM which contains all the
software you need to take the
plunge. What's more, the CD-ROM
includes an interactive muitimedia
tour (comprising live QuickTime
video clips and graphics, with more
than 2000 World Wide Web pages
directly viewable) which lets
you experiment and browse
a virtual Internet on-screen
without a surf-board in
sight. You don’t even
need a modem to find
out whether the Internet
can be of any use to
you, just a PC with a
CD-ROM drive.

Once you've decided
the real Internet’s for
you, the CD-ROM con-
tains all the software
you need for World Wide
Web browsing (a full ver-
sion of Netscape Navigator),
sending and receiving email
(Eudora Light; the world’s — nay, the

universe’s — best emailer), and
in-built connection to IBM’s Global
Network with one month’s free trial.
At this point, of course, you do need
amodem. The CD-ROM guides you
right through the login procedure
and gets you up-and-running within
just a few minutes.

If all this wasn’t enough, the
CD-ROM has a price tag of only
£24.99. Talk about a last-minute
stocking filler for
Christmas.

N

Internet Now Avallable in the High Street

UK Online pians to enable even
more people to get surfing the Net
by offering its service in the High
Street. The company has secured
distribution of a unique ready-made
‘off-the-shelf’ package for under
£10 via consumer electronics giant,
Dixons Stores Group. This will be the
first time in the UK that access to the

Intemet and online services has been
available as a packaged product
from a British online service provider.
The UK Online packages will be
available in 270 stores across the
Dixons Stores Group, including Currys,
PC World, The Link and Dixons.

Contact: UK Online, Tel:
(01749) 333313.

11

Virtual Shopping a Reality in the UK

Shopping is due to change out of all
recognition as we move towards
the new millennium, according to
the research group, Inteco. *Virtual’
shopping, where we will all be able
to order goods off either a TV or PC
screen and, in many cases, even
have the goods we buy delivered
digitally, will have the kind of impact
on our shopping habits and retailing
in the High Street, that supermarkets
have had in the recent past.

“Some people will find virtual
shopping more convenient and at
least as enjoyable as going out to
the shops”, said Graham Taylor,
manager of the Inteco survey.
“Multimedia technology will allow
stimulating virtual shopping environ-
ments to be created in the
home, with interactive TV and
multimedia PCs offering attractive
product displays, using interactive
audio and video to add excitement
and endorsement.”
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The impact of virtual shopping on
the UK’s £163,400 consumer shop-
ping patterns will be “as though a
bomb has hit the High Street”, he
said, adding that it could even
threaten the position of London as
the world’s financial centre.

“The basic on-line shopping services
launched recently by Barclays
Bank, Dixons, Tesco, Sainsburys
and other leading UK retailers don't
yet deliver the full benefits of virtual
shopping to the consumer. At
present, they charge full retail
prices, add extra charges for home
delivery and are vague about when
they will deliver”, Taylor said.

“New home-shopping service
operators, not encumbered by the
cost of retail premises and tele-
sales staff, will start a war on price
and delivery, moving competition
between retail and direct selling into
a whole new phase”, he added.

Contact: Inteco, Tel: (01483) 751777.

Madonna Site Debuts on the World Wide Web

Anew Intemet site exclusively devoted
to Madonna at http:// www.wbr.
com/madonna has been launched
in conjunction with her recent album,
‘Something to Remember’. The site
is among one of the first to utilise the
new Real Audio 2.0 technology, which
will enable fans to automatically hear
music on demand, as opposed to a
lengthy downloading process.

Fide Edit View

- Weilcome to Madonna - Something To Remember
Go Bookmarks Options Directory

The Madonna site currently
contains details of all of the songs
featured on the new album and
includes music for each track,
video clips, a photo gallery, media
information and anecdotes relating
to each individual song. An e-mail
box has also been created, where
fans can send messages direct
to Madonna.
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UK Homes Joiln

the Information
Superhighway

UK homes are joining the
information superhighway with
enthusiasm, according to new
research by market infor-
mation company, GfK Marketing
Services. The research shows
that currently, each week, an
estimated 1,300 households
subscribe to the Internet. Over
200,000 respondents are expect-
ing to subscribe to the Internet in
the next year. The take-up rate is
therefore expected to more than
treble in the next 12 months, to reach
nearly 4,000 new subscribers
every week.

When looking at the type of
activities carried out using the
Internet, the vast majority of
respondents (66%) said that they
used it mainly for e-mail, and to
access business information
(56%). Purchasing goods and
services came low down the list,
with only 6% of respondents
admitting to having shopped on the
Internet.

Contact: GfK Marketing Services,
Tel: (01932) 354911.

Trojan Virus Hits
America Online
A new Trojan horse has shown up
on America Online and may also
be lurking on other online services.
The culpritis a file called, variously,
‘AOLGOLD’, and ‘install.exe’. It is
sent as a file attached to e-mail,
and must be downloaded and
executed before it causes harm.
Once the program is downloaded
and the computer is rebooted, the
program creates a virus.bat batch file
that deletes all the fites on the hard
drive. According to AOL, the virus
is not in any of the public areas, and
is thought to be spread solely by e-mail.
AOL is advising users not to download
attached files from an unknown sender.
Contact: America Online, +1 703
556 3746.

CIX and CompuServe
Internet Client Combined
Virtual Access is an offline navigator
from Ashmount Research, capable
of accessing both C1X and Compu
Serve. Users are presented with
almost identical screens, irrespective
of which service is used.

Contact: Ashmount Research,
Tel: (0171) 831 4000.
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Knock Me Down with a Web

Last month we took a look at
Web search engines, showing
how they can be used by
ordinary users of the Internet to
locate information rapidly and
accurately. We noted though
that other types of Web engines
were available. This month we
see how Web engines can be
made to perform control tasks,
and exactly because they are
Web engines this means that
control is remote. You could
be on the other side of the
laboratory where the engine
sits on another computer —
connected to the robotic device
in question, or you couid be on
the other side of the world
connected only to the Internet.
Look in Site Survey for the sorts
of thing we mean. Of course,

sites like these are really just the
start of what's to come. These are
more-or-less open-access sites,
allowing anyone with an Internet
connection and a Web browser
to control the remote device’s
movements; but it's not difficult
to imagine sites which allow only
closed access. For scientific and
business purposes these could
find many, many uses. Taken to
the extreme though, when
you're winding your way back
along the busy roads from office
to home, you could get in touch
with your home robot and tell it to
put the dinner in the oven, uncork
a bottle of decent wine, put the
dog out, or turn on the electric
blanket. Alternatively, you could
just get a mobile ’phone and tel!
your spouse instead.

Cyber-Lobbying First
Immediately after the Chancellor
of the Exchequer announced a
rise in tobacco tax in his budget,
on-line smokers were able to
send a petition direct by the
Internet, asking for fairer taxation
on cigarettes.

Is this the first example of
cyber-lobbying in this country?

Has electronic democracy arrived?
When the site is accessed at
http:/fairtax.sreact.co.uk, aside
from registering a protest,
smokers can see how much
tobacco tax has been paid so
far this year. The amount goes
up as you view, at a rate of
£17,000 a minute.

Internet Telephone
Service

Internet service provider, Giobal,
intends to launch a full-blown
Internet telephone service, despite
confusion over the legality of using
the Internet for two-way voice
conversations. Manufacturer
VocalTec claims that Global users
equipped with its new Iphone
software will be able to make
international calls for the price of a
local call. This obviously has huge

implications for PTTs such as BT.
To date, BT has been wary in
its responses to voice over the
internet, questioning the quality
of such services. VocalTec insists
the audio quality which its software
| enables is excellent. According to
| industry analysts, both OFTEL
| and Vodaphone are keeping the
situation under review. A 60-
second downloadable sample of
Iphone is available free at
http://www.vocaltec.com
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Remote control Web engines are
popping up at various places
around the Internet, and one of
the best is the University of
Western Australia’s Telerobot, at:
http:/itelerobot.mech.uwa.edu.au/

Think of the fact that you’re just
about as far away from this robot
as you possibly get while actually
resident on the planet and it really
gives you a thrill to be in control.
True, you cannot do an awful lot
with the thing except to move its
arm to pick up blocks and the like,
and it is dreafully slow, but
remember — it’s the principle of
the thing you’re doing and, what
the heck — it’s fun.

If you’re into gardening try the
University of Southern California’s
Tele-Garden at: http://www.usc.
edu/dept/garden/ where you can
view robotic control taking place
in a real live garden. Members of
the research project have full con-
trol over the robotic gardener, and
guests can log on too for limited
control. The Tele-Garden is an
offshoot of the Mercury project
which was an older robotic control
Web engine project to excavate a
real archealogical site. The
Mercury project concluded earlier
this year, but the Tele-Garden is
expected to last for several months
yet and should be only the first in
a series of similar projects.

Closer 10 home, the University
of Bradford has a robotic telescope
which you can access by way of

The month’s destinations

the University’s home page at
http://www.brad.ac.uk/ where
you’ll find a hyperlink. At the time
of writing we couldn’t access the
telescope, s0 no piccies we’re sorry
1o say.

Finally, if it’s pure information
you're after, tuke a trip to the
World Wide Web Virtual Library,
situated at: http://lwww.w3.org/
hypertext/DataSources/bySubject/
Overview.html

It is a fantastic collection of links
to information about books in print.

University of Southern
California‘s Tele-Garden
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What are
Phase-Locked
Loops?

by Ian

Many Hi-Fi tuners and

LL stands for Phase-Locked Loop. It

is a form of servo loop or circuit which

uses negative feedback principles.
By using these, a basic PLL locks the
frequency of its own internal oscillator onto
the frequency of an incoming signal. Whilst
at first sight, this may not appear to be very
useful, a little ingenuity enables PLLs to
be used as frequency synthesisers for
generating radio frequency signals, in FM
discriminators, in the colour decoding
stage in televisions, and in a wide range of
other applications.

The operation of the PLL hinges around
minimising the phase difference between
two signals. Therefore, it is necessary to
take a brief look at what phase and phase
differences are.

What is Phase?

A radio signal can be represented by the
familiar sine wave shape. It receives its
name from the fact that it is a plot of the
value of sine as the angle increases, as
shown in Figure 1. As the angle increases,
the value oscillates above and then below
the line. Then as the value reaches 360°, the
process starts over again as if the angle had
reverted to 0°. This means that for any point
on the cycle where the angle is known, a
corresponding value can be calculated.
The next concept of interest to PLL
designers is that of phase difference. Take

Poole radios quote PLL Quartz the example of the two signals shown in
: Figure 2. Although the two signals have the
or PLL Sm theSlS(_ad as. same frequency, the peaks and troughs do
part of their specification. not occur in the same place; there is said
: : to be a phase difference between the two
Other radios LRy advertise signals. This phase difference is measured
the use of PLL technology as the angle between them. As shown in
the diagram, it can be seen that it is the
Of:d P}}ase-LO(.:keq L.OOp angle between the same point on the two
for their FM discriminator. waveforms. In this case, a zero crossing
: : point has been taken, but any point will
Desplte the w1desp.r(_3ad suffice provided that it is the same on both.
use of these advemsmg When there are two signals having dif-
: ferent frequencies, itis found that the phase
bUZZWOI‘(%S, the.re i difference between the two signals is always
comparatively little known varying. In fact, a definition of two signals
: having exactly the same frequency is that
about these mysterious the phase difference between them is
PLLs and what they are. constant. There may be a phase difference
+1
|
|
|
l 180
' o 360°
O A 5

-1

Figure 1. A sinusoidal (sine) wave.

—_——————

Phase
difference——l, l—

Figure 2. Phase difference between two sine
waves with the same frequency.
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Figure 3. Phase difference of two signals with different
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Figure 4. Basic phase-locked loop (PLL).

between the two signals, as shown in
Figure 3. This only means that they do not
reach the same point on the waveform at
the same time. If the phase difference is
fixed, it means that one is lagging behind
or leading the other signal by the same
amount, i.e. they are on the same frequency.

PLL Basics

The phase-locked loop consists of three
main building blocks, namely, a voltage
controlled oscillator (VCO), filter (possibly
with an amplifier), and a phase detector or
phase comparator. These are connected
together, as shown in Figure 4. A reference
oscillator is shown in the diagram to help
explain the operation, but it is not actually
part of the loop itself. Although the mathe-
matics behind phase-locked loops can
become very complicated, their basic
operation is quite easy (o understand from
a qualitative view.

The voltage controlled oscillator produces
a signal which enters the phase detector.
Here, the phase of the signals from the VCO
and the incoming reference signal are
compared, and a resulting difference or
error voltage is produced. This corresponds
to the phase difference between the two
signals. This error signal passes through a
low-pass filter which governs many of the
properties of the loop and removes any
high frequency elements on the signal.
Once through the filter, the error signal is
applied to the control terminal of the VCO
as its tuning voltage. The sense of any

change in this voltage is such that it tries to
reduce the phase difference and hence, the
frequency between the two signals.

When the loop is in lock, a steady state
error voltage is produced. By using an
amplifier between the phase detector and
the VCO, the actual error between the
signals can be reduced to veryv small levels.
However, some voltage must always be
present at the control terminal of the VCO,
as this is what puts it onto the correct
frequency.

The fact that a steady error voltage is
present means that the phase difference
between the reference signal and the VCO
is not changing. As the phase between these

Detector
output
voltage
—180 -
HIISC Phase
difference

Figure 6. Output characteristic of a
phase-frequency detector.

|

two signals is not changing, it means that
the two signals are on exactly the same

frequency.
Phase Detector

There are two main types of phase detector.
The simplest is a straightforward mixer.
As its output corresponds to the multiple of
the two signals at any instant, this output is
also proportional to the phase ditference
between the signals. Whilst this tvpe of
detector sounds ideal, it is a type known as
‘phase sensitive’, and this can lead to
various problems when the loop is trying to
lock.

To illustrate this, take the case when the
loop is not in lock. It is quite likely that the
frequency of the reference signal and the
VCO differ by quite a large amount. When
these two signals are passed into the phase
detector, two signals will be produced. One
is equal to the difference frequency, and
the other is equal to the sum. The difference
frequency product is the one used to give
the phase difference. Itis quite possible that
the difference frequency signal will fall out-
side the pass-band of the loop filter. If this
occurs, then no error voltage will be fed
back to the VCO to bring it into lock. This
means that there is a limited range over
which the loop can be brought into lock,
and this is called the capture range. Once
in lock, the loop can generally be pulled
over a much wider frequency band.

To overcome this problem, the oscillator
must be steered close to the reference

D-—-Type flip—flops
o ~

Tune
voltage

Input 2

CK Input 1
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Figure 5. A dual D-type phase detector.

D1 and D2

Figure 7. Colpitts oscillator for use in a
synthesizer or phase-locked loop.

: Varactor tuning diodes
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oscillator frequency. This can be achieved
in a number of ways. One is to reduce the
tuning range of the oscillator, so that the
difference product will always fall within
the pass-band of the loop filter. In other
instances, another tune voltage can be
combined with the feedback from the loop,
to ensure that the oscillator is in the correct
region. This approach is often adopted in
microprocessor systems, where the correct
voltage can be calculated for any given
circumstance.

Another form of detector is said to be
phase-frequency sensitive. There are a
number of circuits which can be used,
but they use digital circuit techniques.
Integrated circuits like the 74HC4046
(UF03D) or HCF4046 (QW32K) are examples
of fuily integrated detectors. Sometimes, it
is necessary to make discrete versions,
and one popular circuit is a dual D-type
detector, which is shown in Figure 5. These
circuits have the advantage that whilst
the phase difference is between *180° a
voltage proportional to the phase difference
is given. Beyond this, the circuit limits at
one of the extremes, as shown in Figure 6.
In this way, no AC component is produced
when the loop is out of lock, and the output
from the phase detector can pass through
the filter to bring the loop into lock.

Loop Filter

The design of the loop filter is crucial to the
operation of the whole loop. The choice of
the circuit values here is usually a very
carefully balanced compromise between a
number of conflicting requirements.

The filter is needed to remove any
unwanted high-frequency components
which might pass out of the phase detector
and appear in the VCO tune line. They
would then appear on the output of the
VCO as spurious signals. To show how this
happens, take the case when a mixer is
used as a phase detector. When the loop is
in lock, the mixer will produce two signals:
the sum and difference frequencies. As the
two signals entering the phase detector
have the same frequency, the difference
frequency is zero and a DC voltage is
produced, proportional to the phase
difference as expected. The sum frequency
is also produced, and this will fall at a point
equal to twice the frequency of the reference.
If this signal is not attenuated, it will reach
the control voltage input to the VCO and
give rise to spurious signals. When other
types of phase detector are used, similar
spurious signals can be produced and the
filter is needed to remove them.

The filter also affects the ability of the
loop to change frequencies quickly. If the
filter has a very low cutoff frequency, then
the changes in tune voltage will only take
place slowly, and the VCO will not be able
to change its frequency as fast. This is
because a filter with a low cutoff frequency
will only let low frequencies through, and
these correspond to slow changes in volt-
age level.

Conversely, a filter with a higher cutoff
frequency will enable the changes to hap-
pen faster. However, when using filters with
high cutoff frequencies, care must be taken
to ensure that unwanted frequencies are
not passed along the tune line with the
result that spurious signals are generated.
The loop filter also governs the stability of
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the loop. If the filter is not designed cor-
rectly, then oscillations can build up
around the loop, and large signals will
appear on the tune line. This will result in
the VCO being forced to sweep over wide
bands of frequencies. The proper design
of the filter will ensure that this cannot
happen under any circumstances.

Voltage Controlled
Oscillator (VCO)

In order that the loop can meet its full
specification, a well-designed oscillator
is essential. Designing a really high-
performance oscillator for high frequencies
is often more of an art than a science, but
for many low-frequency applications, a
relatively simple oscillator will produce
good results.

The oscillator circuits are based around
the standard configurations. A Colpitts
configuration like that shown in Figure 7
is favoured in many radio frequency
applications. In most respects, it will be
virtually the same as one tuned by a

mechanical variable tuning capacitor.
However, the oscillator for a PLL must be
tuned electronically, and this is achieved by
the use of a variable capacitance diode. A
resistor is included in the tune line to
ensure that RF components are not carried
back along the tune line. It also prevents the
oscillator tuned circuit from being loaded
by the drive circuitry for the control voltage.
A resistor is often used for this function
rather than a choke because it is less likely
to cause spurious oscillations. A value
around 10k€2 is normally about optimum.

The tuning range of the VCO is of impor-
tance. It governs the range over which the
loop can operate or remain in lock. This is
called the lock range and is often seen in
loop specifications and calculations.

With the main building blocks linked up
to form a loop, there are many uses which
can be found. One popular example of a
PLL is the LM565N (WQ56L) which can be
used in an FSK modem, tone decoder,
wide-band FM discriminator, data syn-
chroniser, and many more applications. Its
block diagram is shown in Figure 8.
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FM Discriminator

Phase-locked loops are widely used as FM
discriminators or demodulators to regenerate
the audio signals from the radio frequency
signals coming from the intermediate
frequency stages in a radio receiver. A
number of circuits exist to perform this
function, and for many years, circuits like
the Foster-Seeley and ratio detectors were
used exclusively. Now that phase-locked
loop chips are available they are widely
used because of their excellent performance.

To demodulate FM, a characteristic like
that shown in Figure 9 is needed. As the
frequency changes from the centre, the
output should vary accordingly. In this way,
the frequency variations are converted
from frequency changes to voltage
changes.

The way in which the PLL operates as a
detector is quite simple. The incoming
radio frequency signal from the IF stages of
the receiver is applied to the reference
input of the phase detector as shown in
Figure 10. When no modulation is applied,
the loop will be in lock, and if the radio is
properly in tune, the carrier will be in the
centre of the tune range of the loop. To
keep the loop in lock, a certain tune voltage
will be required.

When modulation is applied to the
carrier, it will swing up and down in line
with the audio signal. As this occurs, the
loop will try to keep in lock and it will track
the signal up and down. In doing this, the
tune voltage will have to vary to keep the
VCO on the right frequency. It is this tune
line signal which is the demodulated audio.
It is amplified and passed on to the audio
stages for further amplification.

One of the main requirements for FM
demodulation is that the frequency to
voltage characteristic should be verv linear.
In this way, the level of distortion will be
minimised. In a phase-locked loop detector,
the linearity will depend upon the voltage-
to-frequency characteristic of the VCO. As
it is possible to make a VCO with a linear
characteristic the levels of distortion can
be made to be very low. The other advantage
of a PLL discriminator is that it does not
need the use of a tuned transformer like
the other designs. As transformers can be
relatively expensive, PLLs can often have a
cost advantage on this point.

Frequency Synthesizer

Another very common use for phase-
locked loops is in frequency synthesizers.
Here, the toop is used to synthesize a radio

Phase

Voltage
controlled

—_—
Signals from | detector

the intermediate
frequency stages
of the radio

oscillator

Audio

Loop
filter

Figure 10. A phase-locked loop FM demodulator.

frequency signal, which is as stable as the
crystal oscillator used in the reference. In
many analogue receivers using ordinary
variable frequency oscillators and a tuning
dial, frequency drift can be a real problem,
especially on higher frequencies. Often it is
nccessary to retune the set after a while to
keep it on frequency.

The frequency synthesizer is virtually
drift-free. In addition to this, synthesizers
lend themselves to having their frequencies
programmed by digital circuitry, making
them ideal for processor controlled sets. In
fact, many of today’s new sets use synthe-
sizers, enabling facilities like electronic
station memories, kevboard frequency entry
and so forth, to be included. As a result of
these advantages, synthesizers are widely
used in modern day receivers and tuners.
One example of a synthesizer controlled
Hi-Fi tuner is the Velleman K4500 Digital
Synthesized FM Tuner (VF20W).

In its basic form, the phase-locked loop
just generates a frequency equal to that of
the reference. However, more strictly, the
action of the loop causes aims to reduce the
phase difference between the two signals
entering the phase detector. By placing a
frequency divider in the loop between the
VCO and the detector, the loop locking can
be altered.

Take the example when the division ratio
is two. For lock to be maintained, the phase
difference between the two signals entering
the detector must be reduced to zero.
However, as the VCO frequency has been
divided by two, this means that the VCO
must be operating at twice the phase detector
or reference frequency. Similarly, if the
division ratio is increased to three, the
VCO will run at three times the reterence
frequency for lock to be maintained.

From this, it can be seen that as the
division ratio is altered, the VCO will step
in increments equal to the reference
frequency, assuming that the oscillator can

cover the required range. To make the loop
step in smaller frequency steps, the
reference frequency must be reduced.
The easiest way to achieve this is to run
the reference oscillator at a convenient
frequency, often 1IMHz or more, and then
divide the frequency using a fixed divider.
A programmable divider is then used to
make the loop cover the correct range.
Also, to ensure that the loop is does not
drift, a crystal oscillator is normally used for
the reference.

As an example of a synthesizer, take the
requirement of a VHF FM tuner having to
cover the range 875 to 108MHz. Assuming
the receiver has an intermediate frequency
of 10-7MHz, the local oscillator will have
to cover a range of 982 to 118-7MHz and
ideally, in increments of 50kHz. If a 1MHz
reference oscillator is used, a fixed divider
of 20 will need to be used to bring the
reference down to the phase comparison
frequency of 50kHz. Then, to cover the
required range, the programmable divider
will need to be able to give division ratios of
1,964 (98- 2MHz/50kHz) to 2,374 (118 7MHz/
50kHz), as shown in Figure 11. Whilst this
may seem a very large division ratio,
dividers do exist for this purpose, and are
commonly used.

Colour Burst
Regeneration

Another use of phase-locked loops is in
‘storing’ or remembering frequencies.
One common use for this oceurs in colour
television signals, where a colour burst
signal occuirs at the beginning of each line
transmitted, as shown in Figure 12. The
colour information is carried as a phase
difference between the reference and a
subcarrier transmitted on top of the ordinary
luminance or light intensity signal. An error
in phase of the reference oscillator will tend
to distort the colour in the picture.

Reference Fixed
oscillator divider
(1 MHz) (=20)

Figure 11. A basic synthesizer.

Output
(50kHz) Phase Progc;-ommoble (98.2 to 118.7MHz)
ivider -
detector (=1964 to 2374) |
Voltage
controlled
oscillator
Loop —__T
filter
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For the sysiem to operate satisfactorily,
a very stable oscillator is needed in the
television, and its phase and frequency
must correspond exactly with the colour
burst signal. To achieve this, a phase-locked

loop with a very narrow loop bandwidth is
used. During the periods when the colour
burst signal is transmitted, the loop will
lock onto it. After the colour burst signal
has finished, the loop will only drift very

slowly, as the loop bandwidth is made
exceedingly small. It therefore remembers
the frequency and phase until the colour
burst signal from the next line. In view of
the extreme accuracy required in the loop,

a crystal oscillator is normally used for the

Colour signal superimposed
on top of the ‘Luminence’
or Intensity signal

N\Colour
Sync burst
pulse signal

Figure 12. A line froin a television signal.
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VCO. In this way, the VCO is on virtually the
right frequency and only relatively minor
adjustments need to be macle to ensure the
phase is exactly right.

Summary

The phase-locked loop is one of the most
versatile building blocks in radio frequency
electronics toclay. Whilst it was not widelv
used for many years, the advent of the IC
meant that phase-locked loop and synthe-
sizer chips became widely available. This
made them cheap to use and their advan-
tages could be exploited to the full.
Nowadays, most Hi-Fi tuners and car
raclios use them, as do a large proportion
of the portable radios on the market. With
their interface to microprocessors being so
easy, their use is assured for many years to

come.
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NATIONWIDE
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For personal service, visit our stores at:

Belfast 357-359 Lisburn Road.
Birmingham Sutton New Road, Erdington.
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Brighton 65 London Road.
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Edinburgh 126 Dalry Road, Dalry.

Forest Hill 107-113 Stanstead Road.
Glasgow 264-266 Great Western Road.
Hammersmith 120-122 King Street.

Iiford 302-304 Green Lane.

Leeds Carpet World Building, 3 Regent Street.
Leicester Office World Building, Burton Street.
Liverpool Edge Lane, Fairfield.
Manchester 8 Oxford Road.
Middltesbrough Unit 1, The Forbes Building, 309-321 Linthorpe Road.
Miiton Keynes Unit 2, Office World Building, Snowdon Drive, Winterhill.
Newcastle-upon-Tyne Unit 4, Allison Court, (The Metro Centre) Gateshead.
Northampton 139 St. James Road.
Nottingham 86-88 Lower Parliament Sireet.
Portsmouth 98-100 Kingston Road.

Preston Unit 1, Corporation Street.

Reading 129-131 Oxford Road.

Sheffield 413 Langsett Road, Hillsborough.
Slough 216-218 Farnham Road.
Southampton 46-48 Bevois Valley Road.
Southend-on-Sea 282-284 London Road.
Stockport 259-261 Wellington Road South.
Stoke-on-Trent 39-45 London Road.

FOR BARGAINS AND MORE,
VISIT YOUR LOCAL STORE!

Telephone 01702 552911 for details of your nearest store.

TECHNICAL
INFORMATION
SERVICES

76 Church Street, Larkhall, Lanarks, ML9 1HE
Tel: (01698) 883334 Fax: (01698) 884825
Technical Help Line (01698) 884585

We have the World’s Largest
Selection of:

SERVICE MANUALS
CIRCUIT DIAGRAMS

We also have 100s of Titles on TVs, VCRs,
Satellites, Midi Systems, Computers, Test
Equipment, etc...

Please Phone or Send an SAE for FREE
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by Tracey Walker,
David Holt and
Jason Hyatt

N a dreary Thursday morning
the Maplin DTP department
team ventured into the world

of the unknown (The Mac
Show) . ..

Apple Expo ’95, Europe’s leading indepen-
dent Mac industry exhibition, opened its
doors once again last November at the Grand
Hall, Olympia. The event attracted hundreds
of thousands of Mac enthusiasts from all over
the country and beyond, inclucing our DTP
department team on a mission to seek out
new, revolutionary and fun innovations (and
also get some freebies!) Here are a few of the
most interesting attractions.

Internet Surfing Centre

New users to the internet were able to surf the
information superhighway at a special
demonstration and internet surf centre,
with over fifty user stations, was arranged
in association with BT. Apple users were given
a presentation about the internet followed
by a thirty-minute browsing session on the
internet. Preselected web sites were already
downloaded showing the wide selection of
sites on offer. While this could have been
interesting, we found it very slow and quite
often couldn’t access the sites we wanted to,
due to limited user numbers. A bit
disappointing.

QuarkXPosure™
Xchange ran the first UK public previews

of two forthcoming Quark products —
QuarkXPosure and QuarkImmecdia — two
products which will begin shipping in 1996.
QuarkXPosure is an image editing, photo
retouching and painting program that is billed
as a new rival to Adobe’s Photoshop (the
current industry standard) incorporating
many new features and capabilities, including
the ability to delete or modify changes made
at any time during the editing process.

Quarklmmedlia is a multimedia design sys-
tem, introcuced to enable QuarkXpress users to
use their knowledge to branch into multime-
dia. Quarklmmedia can be used to create pro-
jects for CD-ROM, kiosk, Internet and the
print market.

Ilustrator 6.0™

This was a significant upgrade to the indus-
try’s leading illustration and design program
for the Macintosh and Power Macintosh.
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Version 6.0 delivers those features that users
have requested most frequently, including
inhanced image support, cross-procuct inte-
gration with other Adobe products and built-
in production capabilities.

Scanning

As the Maplin pubishing department is in
need of a new scanner, we spent a while inves-
tigating the new range on show. As usual, we
were spoilt for choice with the very large, very
expensive, top quality scanners from the likes
of Crossfield and Scitex. Very nice, but not
really practical for our small department.

By far the most versatile was the Leaf
Lumina scanner from Leaf Systems. As well as
scanning negatives and transparencies, it can
be attached to a tripod to scan large flat art-
work, and even takes professional quality still-
shot digital photographs straight into the Mac.

Wacom Art Pad

Wacom had some interesting new develop-
ments for their pressure-sensitive Artpad II. As
easy to use as pen and paper, it’s brilliant for
those of us who find the mouse a little bit lim-
iting for illustration and drawing. You can con-
trol line thickness and colour intensity by
pressing harder with the pen, (256 levels of
pressure). As if that wasn't good enough,
Wacom have now introduced the *Ultrapen
Eraser’; simply turn the pen upside-down to
erase mistakes, and it’s as sensitive as the pen.
The Artpads are now available up to A2 size.
We think they’re great!

OpenDoc™

An important software breakthrough of the
90s was also previewed OperiDoc, which will
become available to MacOS users in early 1996
is a new software architecture that will change
the way software is developed and used in
the future. OpennDoc will allow users to cus-
tomise and simplify the way they work with
their applications. It will provicde users with
the specific tools they need, when they need
them - in other words, an end to switching
between numerous applications for different
tasks.

With OpenDoc, users will be able to con-
centrate on their work, instead of on manip-
ulating multiple applications. It works on the
basis of ‘component software’, a concept that
allows users to add or remove components of
a program by simply dragging and dropping
onto the module being used at the time.

More and more, software developers are
adopting the idea of ‘component software’
when developing new applications — in fact,
two-thirds of all software developers stated

that they will be building component appli-
cations within the next two years (source:
Strategic Focus).

After OpenDoc's release for MacOS users,
IBM will release a beta version of the software
which has been developed for Windows 95
and Windows NT platforms. PC users can
expect the release during the second quarter
of 1996.

Developers who wish to write an OperDoc
application for MacOS can e-mail Apple for
the information they need to get started.
Send an e-mail to: opendoc@apple.com

MacOS users can visit the Apple internet
homepage for up-to-date information on
OpenDoc: http://www.info.apple.com/
opendoc/

Smart Board

As usual we like to have something to play with
at the Mac Show, and this year the most fun was
had with the ‘Smart Board’. Artached to your
computet, anything you draw or write on the
4 X 3in. (102 X 76mm) white board appears
on your screen, to be saved and retrieved or
printed later. What most impressed us was the
colour sensitivity — if we wrote in green,
it appeared in green on the screen, and if
we rubbed out a line with our finger, it was
deleted on the computer. Brilliant.

Printers

There were Al colour poster printers in abun-
dance at the show, outputting vibrant
coloured, top quality prints. In addition to
these, Fuji launched their new Colorpix AQ
inkject printer system, capable of outputting
posters and banners up to 36 inches wide and
30 metres long, straight from the Mac.

By the end of the day we were ready for a
rest, so we macdle our way to Apple’s impressive
stand to have a sit down and soak up some
information on the new generation Power
Macs. Impressed is an understatement. Top of
the range comes the Power Macintosh 9500,
with the new PowerPC 604 processor, a
2 G-byte hard drive, quad speed CD-ROM,
Apple SuperDrive (which enables cross-plat-
form file exchange), built-in 10BaseT and AAUT
Ethernet, six PCl slots, 12 DRAM slots for up to
768M-byte RAM, three expansion bays, built-in
SCSI, and processor upgradability

According to independent study by
Competitive Assessment Services (CAS)
Apple’s PowerPC Processor-Based Macintosh
Systems are significantly faster than Pentium
Systems. In a study Power Macintosh systems
outperformed Wincdows computers based on
equivalent clock-speed Pentium processors
by up to 44% overall. Not bad.

67



UK Bid for Display
Leadership

Cambridge Display Technoiogy has
announced plans to take its world-
beating display technology out of the
laboratories and into pilot production,
and is launching a campaign to raise
£4million in a first-stage venture capital
funding. The three-year-old company,
which holds the fundamental patents on
light-emitting polymers (LEPs) that could
revolutionise the multi-billion dollar
global display industry, expects to bring
its first products into production in 1997.

“We believe that the invention of LEP
is as important for the future direction of
the displays industry as the discovery
of the LCD, which means thinking
big from the outset and setting our sights
on targets that match the potential”,
said David Mann, CDT chairman.

The potential for light-emitting polymers
is a substantial proportion of the global
electronic displays market estimated
by analysts Stanford Resources, Inc. at
$22-5 billion in 1994, and forecast by the
Electronics Industry Association of Japan
to go to $45 billion in the year 2000.

“The attractiveness of LEP displays is
that they combine high performance with
low cost, and can be fabricated on flex-
ible sheets of plastic using well-estab-
lished and inexpensive manufacturing
processes. Very large area, wafer-thin
displays of all kinds and shapes can be
envisaged”, explains Professor Richard
Friend, FRS, who is the Cavendish
Professor of Physics at Cambridge
University, and is also a director of
Cambridge Display Technology.

The ultimate prize, is the replacement
of CRT for computer displays and even
television, but that is some way off
and would only happen when the
new technology provides the same
performance as the CRT at a signifi-
cantly smaller cost premium than
is achieved by existing flat panel
technologies such as Active Matrix LCD.
In the meantime, there are some big
markets already within reach, and
Cambridge Display Technology has
based its initial marketing strategy on
tackling these.

Some of the markets targeted by
the company are characterised as ‘low
information content’ displays. A first
target, for example, is low-intensity back-
lights in products such as mobile
‘phones, where LEP will be substituted
for existing technologies because of
its inherent simplicity and cost. Later
targets are composite displays with
complicated light patterns, where LEPs
could replace perhaps 20 components
with just one.

In *high information content' displays,
ranging from those for advanced per-
sonal digital assistants (PDAs) to com-
puter and video applications, Cambridge
Display Technology plans first to expioit
newer markets where technologies are
not yet entrenched. The company aims
to establish leadership in these markets
by leveraging the low-cost base with the
ease of patterning and addressing. An
example could be headsets for virtual
reality entertainment.

Contact: Cambridge Display Technology,
Tel: (01223) 276 351.

Digital Samples of
Latest Alpha
Digital has began shipping samples
of the world's fastest and highest-
performance microprocessor, the
Alpha 21164, manufactured in a
0-35um process. Described at the
Microprocessor Forum held in
October in San Francisco, the new
chip will achieve the highest
SPEC92 and SPEC95 ratings of any
microprocessor, either shipping or
announced.

Contact: Digital, Tel: (01734) 868711.
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Independent Radio
Stations to Broadcast
DAB
The Radio Authority has licensed its
first Digital Audio Broadcasting
(DAB) multiplex provider, National
Telecommunications (NTL). The Authority
has issued NTL with a restricted service
license to simulcast, on analogue and
DAB, an experimental showcase of
Independent Radio stations in the
Midlands.

Contact: Radio Authority, Tel: (0171)
430 2724.

i

Full PWM Motor Driver IC
Allegro MicroSystems has introduced
a full-bridged motor-driver integrated
circuit, the A39518, which provides
bi-directional pulse width modulated
(PWM) current control of DC motors or
servomotors with a continuous output
current of +2A and an operating voltage
of up to 50V.
The A3951S features internal fixed
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off-time PWM current-control circuitry,
which is used to regulate the maximum
load current, with the peak load-current
limit being set by a user-selected input
reference voltage and external sensing
resistor. The fixed off-time puise duration
is set by a user-selected external RC
timing network.

Contact: Aliegro MicroSystems, Tel:
(01932) 235355.

Dr. Soloman Aided Black
Baron Conviction

The first-ever jailing of a computer virus
writer in November, is a milestone event
that should start other virus writers thinking
abouta new career. Christopher Pile, 26, who
dubbed himself the Black Baron, is the first
person anywhere in the world jailed for
creating and spreading computer viruses.

“Pile got nothing out of the viruses he
wrote, except 18 months in prison. The
verdict is clear. There is no benefit and
much risk to playing with fire. | hope this
deters others, so that no-one else gets
18 months”, said Dr. Alan Solomon,
chairman and founder of S&S Software
Intemational, the originator of Dr. Solomon's
Anti-virus Toolkit.

Pile created SMEG, a mutation engine
named for an expression used in the cult
television series, ‘Red Dwarf'. SMEG
encrypts viruses, changing them each time
they infect a computer, making the viruses
harder to find. S&S Software International
provided technical assistance to British
police investigating the viruses.

Contact: S&S International,
(01296) 318700.

Tel:

ARM Extends Family
with ARM8

Coinciding with its fifth birthday, Advanced
RISC Machines (ARM) announced that
it is making a powerful extension to the
ARM family. The ARM8 architecture will
extend ARM’s product portfolio by filling the
gap between the embeddable ARM7 RISC
cores and the very high-performance
StrongARM processor.

The ARMS8 architecture is aimed at
systems which will benefit from a high-
performance cached processor, but are
still sensitive to system power consumption
and cost. According to ARM’'s CEO Robin
Saxby, target applications include high-
end mobile-computing, digital TV, second-
generation personal digital assistants
(PDAs) and multimedia applications.

Most high integration, real-time appli-
cations are best addressed by the
ARM7TDMI, which, with the Thumb’ code
compression extension, is class-leading
in terms of cost, performance and area
efficiency. ARM8 will step in where even
greater performance is required.

Contact: Advanced RISC Machines,
Tel: (01223) 400400.

Call for Young Electronic
Designers

The 1996 Young Electronic Designer of
the Year Awards (YEDA) is inviting
entries from students between the ages
of 12 and 25. The key requirement of the
competition is to design an electronic
device that satisfies an everyday need.

Entries are judged on the originality
of concept and design, technical com-
petence and reliability, construction,
presentation and finish. Marks are
also given for commercial viability and
everyday usefulness or for environmen-
tal and social awareness.

Regional judging takes place in
February/March 1996, with the top six
projects in each age category winning
places in the national finals in April 1996,
which are to be held at the London
Science Museum. Entry forms are avail-
able from the YEDA Trust. The closing
date for entries is 31 January 1995.

Contact: YEDA, Tel: (01403) 211048.

Combatting Computer
Porn
The British Computing Society (BCS)
has produced Guidance notes on com-
batting computer pornography, which
outline practical steps that can be taken
by employers, and parents.

Contact: BCS, Tel: (01793) 417417.
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Laplink Modem Package
We have lost count of the number of modem
manufacturers that have climbed into
bed with an Internet provider to supply
the consumer with a combined Internet
ready-modem package. Hayes has taken
a different tack. The company is bundling
its OPTIMA 288 V.34 plus fax for PC Card
with LapLink for Windows, from Travelling
Software. This combined solution has an
estimated street price of £240, saving
the purchaser in the region of £158.

Contact: Hayes Microcomputer, Tel:
(01252) 775555.
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CD ROM Shareware

The Public Domain Shareware Library
(PDSL) has put an entire library of
software on two CDs, titled Libris
Britannia.

The first part CD ROM is called ‘The
Scientific and Technical Library CD
ROM'. This CD contains items of
interest to engineers, technicians and
scientists. Subjects include electronics,
artificial intelligence, communications,
mathematics, technical drawing, security
programming and ham radio.

The second part CD ROM is titled
‘The Business Software Library’,
and contains 25 categories covering
business and leisure programmes. The
CD ROM set is priced £49.00, or the
individual sections can be purchased
for £29.00 each.

Contact: Public Domain Shareware
Library, Tel: (01892) 663298.

Nintendo Tops a Billion
Since the introduction of the first
Mario game in Japan in the early 80s,
Nintendo has globally sold over a billion
video games, at the rate of nearly three
per second every minute of every day,
for the past 12 years.

Contact: Nintendo, Tel: +1 206 882 2040.

|

Philips Semiconductors Multimedia PCI ICs

Philips Semiconductors has unveiled
the first two members of a new
family of Peripheral Interconnect
(PCI) multimedia bridge iCs, the

SAA7145 and the SAA7146. Both
devices offer the capacity of building
video and audio capture systems
that include motion JPEG, MPEG,
video conferencing and other multi-

media applications. The PCl bus was
introduced as a standard in 1994,
after joint development work by a
group of IC manufacturers headed by
Intel. The standard addresses the
requirements of multimedia and motion
video interconnect hardware.

Contact: Philips Semiconductors, Tel:
(+31)40722091.

One in Four UK Small Businesses Still Without a PC

A research study of over 1,000 busl-
nesses conducted for Compaq in
conjunction with the Co-operative Bank
has revealed that one in four small
businesses is still without a PC, although
60% of these companies say they will
buy one within the next year. Nine out of
ten of those companies which already
have three or more PCs also plan
to purchase within a year. Among those
companies using PCs, the main business
functions are for accounting or payroll,
general correspondence and marketing,
with only 8% reporting that they use their
PCs for electronic communications.

For almost half of the small businesses
surveyed, advice from colleagues and
friends is still the most important source
of information when selecting a PC,
followed by past experience and PC
magazine reviews. They also indicated
that value for money in terms of price/
performance is the most important
factor in selecting a PC, followed closely
by quality and reliability, and ease of
use. Surprisingly, service and support
were highly rated by only 25% of
the respondents.

Contact: Compaq, Tel: (0181) 332
3000.

Microscope Approaching
the Atomic Level
Scientists at iBM's Thomas J. Watson
Research Centre have created a new optical
microscope capable of seeing objects 500
times smaller than previously possible
with conventional optical microscopes.
The microscope provides an unprecedented
1nm resolution, which is about five times
larger than an individual atom, and has
the potentlal to achieve a scientific first -
imaging single atoms in visible light.
SIAM  (Scanning Interferometric
Apertureless Microscope) defies the current
laws of imaging. it permits scientists to view
images much smaller than the wavelength
of light and approaching the atomic level,
an achievement that has long been
considered impossible, according to the
basic principles of classical optics. The
technique utilises sound waves as the
analytical mechanism, as opposed to optics.
Contact: IBM, Tel: (0171) 202 3744.

The Electronic Key

Imagine a world where you only
have one key. That key opens all
doors around your house, immo-
bilises your car, opens your garage,
and disarms your home securlty
system. And under this system, your
key has a unique signature selected
from over 200,000 combinations.

According to Electronic Research
and Design, this technology exists
today. The company has developed
a system based on an passive
silicon key and a decoder circuit.
The technology is currently being
used in commercial vehicle alarms
and motorbike immobilisers, but has
further applications in domestic
security systems and electronic
door applications.

Contact: Electronics Research &
Design, Tel: (01923) 240525.
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Gemplus License
Electronic Tagging
Concept

Smartcard manufacturer, Gemplus, has
signed a licence agreement for BTG's
Supertag technology. Under the agreement,
Gemplus will manufacture and sell prod-
ucts incorporating Supertag technology.
Supertag is an electronic tagging system
based on a unique code encoded in a
passive silicon tag. This electronic label
concept enables up to 50 objects to be
remotely scanned, identified and counted
in less than a second, without the need
to separate and scan items.

According to J. P. Gloton, CEO, Gemplus
Electronics, “Supertag technology will
form part of Gemplus' existing development
programme, enabling the company
to expand market penetration in RF
applications. Gemplus has a unique
combination of extensive expertise in silicon
products and worldwide production capacity,
and as part of this agreement, will provide
Supertags and readers to other companies
for a wide range of applications.”

Contact: BTG, Tel: (0171) 403 6666.

I

Former ICL Chairman
Receives Electronics
Gong
Within the same month that he
announced his move to BT, Peter
Bonfield, chairman and chief executive
of ICL, was been awarded the 1995
Mountbatten Medal by the National
Electronics Council (NEC). In recent
years, Bonfield has played a leading
role in restoring ICL to health and
renewed confidence after a period
of severe commercial setbacks. The
current buoyant position of ICL owes
a great deal to his tenacity, vision
and leadership.

Contact: National Electronics Council,
Tel: (0171) 240 1871.

Multi-featured
Multimeter
Not content with measuring voltage and
current, a new multimeter from Metrix
Instruments can handle capacitance,
sound levels and frequency. Costing
£243, the MX55 hand-held device has
a basic accuracy of 0-25%, and a 50,000
count resolution.

Contact: Metrix Instruments, Tel:
(01256) 311877.
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Silicon Clock

Microelectronics Technology has announced
a clock generator designed to create an
output clock which is a multiple of an
input clock frequency, and synchronized
to within a nanosecond.

The proprietary phase-locked loop
technology is also useful for regenerating
clock signals in high-speed systems,
where duty cycles as poor as 20/80%
can be fully restored to a typical level of
48/52% duty cycle.

The W42C70 is available in two versions,
with an output frequency range from

10 to 120MHz, or from 2-5 to 30MHz. In
a standard form, the devices feature two
select pins which enabie the user to
select muitiples or divisions of the input
clock.

The standard versions of the W42C70
offer clock muitiples of up to 16 times the
input frequency, which enables lower
speed clocks to be routed across PC
boards, and then generate the required
higher frequency locally with a good
mark/space ratio.

Contact: Microeleronics Technology,
Tel: (01844) 278781.
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The Christmas
Computer Shopper
Show 1995

Held at Grand Hall Olympia, London,
30th November to 3rd December.
The show, which is the largest UK
annual computer buying event was
as good as usual. There were plenty
of bargains for the PC computer
consumer, with multimedia and
computer upgrades at bargain prices.

For the first time in the UK a Virtual
Reality headset manufactured by
Victormaxx Technologies Inc. was
available to UK buyers. Also
demonstrated was Dr. Schueler's
medical adviser UK: a CD-ROM that
diagnoses symptoms as well as
providing a wealth of information
relating to health. Some of the latest
games were also on display as were
serious programmes for the PC user.

Show Report —
Electronic Commerce
“Electronic Commerce is central to
innovative management”, claimed
lan Taylor, Minister for Science &
Technology when he opened
Electronic Commerce '95 last month.
“Electronic Commerce takes many
forms, and its use is growing
dramatically as companies in all
sectors recognise the benefits it
offers. No-one can afford to ignore
the impact of the new electronic
ways of doing business.”

Attendance at Electronic Commerce
‘95 bears this out, with over 3,000
delegates and visitors, plus more
than 100 journalists, flocking to the
conference and exhibition. The show
was the launchpad for many new
companies, products and services
spanning a range of complementary
technologies, including e-mail, EDI,
multimedia and software, with the
Internet much in evidence; World Wide
Web sites were unveiled and major
new contract wins were announced.

The successful use of Electronic
Commerce by LACOTS (the local
authorities co-ordinating body) to cut
bureaucracy for environmental
health and trading standards officers
was recognised by the annual BT
Award for Innovation in Electronic
Commerce, presented by the Minister.

The lively debate which followed
tackled ‘The Internet — Threat or
Opportunity for Electronic Commerce?’
Under the chairmanship of respected
journalist and industry commentator,
Richard Sarson, the panel of
eminent industry figures highlighted
some of the key issues and concerns
associated with trading over the
Internet but concluded that, on
balance, the opportunities significantly
outweigh the threats.

Electronic Commerce '95 took
place at The Barbican from 31st
October to 2nd November; Electronic
Commerce '96 will take place at the
same venue from 29th to 31st
October next year.

Contact: Electronic Commerce,
Tel: (01344) 301022.
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EMC Testing
In less than a month, it will become an
offence to market or use equipment
which does not meet electromagnetic
compatibility (EMC) requirements.
To give manufacturers an opportunity
to check the development of the
standards, the |EE held a one day
briefing on 19th December. The
meeting suggested that the best
route to comply to the European
Directive on EMC is through
the application of standards.
Compliance to the CE mark implies
compliance with all relevant
standards, placing responsibility in
the hands of the manufacturer.

EMC regulations are covered in a
series of three standards designated
basic, generic, and product. The
basic standards contain data on
measurement techniques, operation
requirements and instrumentation.
Generics refer to environmental
classifications, and contain limits of
emissions and disturbance levels for
immunity tests. The basic and
generic standards can be used for
equipment for which there is no
product standard. That said, the
product standards should eventually
provide all the technical details to
enable any apparatus to be checked
for full compliance.

Contact: IEE, Tel: (0171) 240 1871.

Science Fiction — The
Final Frontier
What would life be like on another
planet? How do astronauts eat, breathe
and sleep in space? Will Daleks ever
leam to climb the stairs? This Christmas,
the Science Museum is offering
visitors the chance to examine the
science facts behind the science fiction,
with a new programme of events.
The programme, which includes
drama performances, talks, workshops
and story-telling, has been specially
developed to complement the Star Trek
exhibition, which is on at the Science
Museum until the end of February.
Contact: The Science Museum,
Tel: (0171) 938 8188,

Gates Look to the
Future in Comdex/Fall
Keynote

The personal computer industry
is on the verge of a revolution that
will bring dramatic changes to the
way people work, by making
software much more personalised
and by providing easier access
to online sources, according to
Bill Gates, chairman and CEO
of Microsoft. Gates shared his
vision of the evolution of desktop
application software — with which
today's users spend most of
their computing time — with a
capacity audience at Comdex/Fall
in Las Vegas.

“Today’s newest technologies
will help move applications to the
next level: software that is not only
easy to learn, but that actually
adapts to the way people work,
rather than making people learn
to work as computers do. In the
office of the future, personal com-
puters will be even more flexible,
accessible and responsive than
ever before, and they’ll let you
work with people and information
located anywhere, all from the
comfortable familiarity of your
computer desktop.”

“Microsoft, together with allies
in the computer industry, will do
everything possible over the next
few years to take advantage of
new technologies including the
Internet, voice recognition and
natural language processing. We'll
do this to help realise the greatest
promise of the personalised,
connected office; to make
computing more relevant to the
challenges of living, working
and being productive in an
increasingly complex world.”

“Over the past two decades,
we've moved from issuing
non-intuitive commands to using

productivity suites that can provide
answers to natural-language
questions. We'll see as much
change in applications over the
next five years as we saw in the
last 20", Gates told attenders
during his keynote address.

Adaptable software will learn
from users rather than requiring
them to learn from the software.
Applications will analyse and
adapt to users’ work styles, anticipate
commands and automate routine
tasks. Users will be able to delegate
repetitive or tedious jobs to software
‘assistants’ that will learn by example,
and then work on command. For
example, an ‘assistant’ could
watch as the user works and auto-
matically suggest an Internet
search based on keywords it
recognises in the document. These
advances will decrease the need
for training on the software.

Gates has to be admired for his
success and vision, but there has
to be a limit to the extent to which
technology can influence our lives.
Commenting on the explosion in
communication in his book ‘The
Road Ahead’ Gates said, “Many of
us have struggled to stay in touch
with people who are geographi-
cally distant. | used to date a
woman who lived in a different city.
We spent a lot of time together on
e-mail and we figured out a way we
could sort of go to the cinema
together. We'd find a film playing in
both places, drive to our respective
theatres chatting on our cellular
phones, then watch the movie, and
on the way home we’d discuss it
over the phone. In the future, this
sort of virtual dating will be better
because the film watching could be
combined with a video-conference.”
Now, that is worrying.

Contact: Microsoft, Tel: +44
(0)1734 270001.

Every possible effort has been made
to ensure that the information
presented here is correct prior to
publication. To avoid disappointment
duse to late changes or amendments,
please contact event organisations
to confirm details.

8 January. Winter Social, Stratford-
upon-Avon and District Radio Society,
Stratford-upon-Avon. Tel: (01789) 295257.

16 January. Annual General Meeting,
Bury St. Edmunds Amateur Radio
Society, Suffolk. Tel: (01284) 764804.

20 January to 25 March. Science
Museum Superhighway UK Tour
National Museum of Wales, Cardiff.
Tel: (0171) 938 8192.

21 January. Oldham Amateur Radio
Club Mobile Rally, Queen Elizabeth Hall,
Civic Centre, West Street, Oldham, Lancs.
Doors open 11am, 10.30 for disabled
visitors. Event features the usual traders
and a Bring and Buy Stali. Morse Tests
available on demand. Talk-in on S22 via
GBO4RC, commencing 7.30am. Mobile
Contact prize, up to 2pm. Regreshments
and free Parking will be available. Tel:
(01706) 846143 or (0161) 652 4164

22 January. Projects, grouses, problems
and solutions, Stratford-upon-Avon
and District Radio Society, Stratford-
upon-Avon. Tel: (01789) 295257.

12 February. DX Cluster, John Clayton
G4PDQ, Stratford-upon-Avon and District
Radio Society, Stratford-upon-Avon.
Tel: (01789) 295257.

DIARY DATES

26 February. Test Equipment Evening,
Stratford-upon-Avon and District
Radio Society, Stratford-upon-Avon.
Tel: (01789) 295257.

11 March. Visit to The Cable & Wireless
Company College, Stratford-upon-Avon
and District Radio Society, Stratford-
upon-Avon. Tel: (01789) 295257.

25 March. Surplus Equipment Sale,
Stratford-upon-Avon and District
Radio Society, Stratford-upon-Avon.
Tel: (01789) 295257.

8 April. Annual General Meeting,
Stratford-upon-Avon and District
Radio Society, Stratford-upon-Avon.
Tel: (01789) 295257.

22 April. The First Century of Sound
Recording, Brian Hayward G8VXQ,
Stratford-upon-Avon and District
Radio Society, Stratford-upon-Avon.
Tel: (01789) 295257.

23 to 25 April. The Institute of Physics
Annual Conference, Telford intemational
Centre, Telford. Tel: (0171) 2356111.

13 May. Astronomy, Stratford-upon-
Avon and District Radio Society,
Stratford-upon-Avon. Tel: (01789) 205257.
27 May. Open Evening, Stratford-upon-
Avon and District Radio Society,
Stratford-upon-Avon. Tel: (01789) 285257

Please send details of events for
inctusion in ‘Diary Dates’ to: News
Editor, Electronics — The Maplin
Magazine, P.O. Box 3, Rayleigh,
Essex SS6 8LR.
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A readers’ forum for your views and comments.
If you would like to contribute, please

address your replies to:

Maplin On Internet 1

Dear Sir,

Do Maplin have any plans for ordering
goods via the Internet — once Netscape
get their new secure Web Browser
released, that is? | would find it easier
to place orders than sending a fax, which
| do at present, and you could load the
order directly onto your computer. The
system could also advise of out-of-stock
items, invalid order codes and such;
similar to your CashTel. You could also
have a link to new product lines, etc.

In case you're wondering, the reason

| don't use CashTel is that | live on
mainland Europe, and the ’phone

call costs are prohibitive.

Brian Edwards,

100023.1075@ CompuServe.

Maplin On Internet 2
Dear Editor,

Have you got a home page on the
Internet yet?
Brian.mchattie@ayo.

Maplin On Internet 3

Dear Sir,

| suggest that Maplin set up a home-page
on the Intemet/World Wide Web. Ordering
and checking for components or kits will
be very much easier and cheaper, especially
for overseas customers. CashTel can be
very costly, since the telephone rate for
overseas calls can sometimes cost more
than the order itself! The Millennium 4-20
Valve Amplifier has received very positive
reviews by popular Hi-Fi magazines.
However, the amplifier is based on the
ultralinear push-puil technology. Serious
audiophiles prefer the single-ended
valve amplifier design for its detailed
and sweet sound. | hope that Maplin’s
engineers start designing a single-ended
valve amplifier and produce a kit soon.
Azman Ithnin, Johore, Malaysia.

Maplin On Internet 4

Dear Editor,

| have been reading Electronics since
the first issue, and | am very pleased with
the coverage you are giving the Internet,
both in terms of articles and site surveys.
However, | feel that you are missing a
very important site, and that is one for
yourselves at Maplin. You have had for
a long time, the facilities for customers
to use computers and modems to order
components, and the magazine covers
the use of computers in communications,
so | feel that an expansion onto the Internet
is a logical and necessary way forward
for Maplin to expand. A virtual catalogue
and copies of your magazine would
make an interesting WWW site, with

the possibility of on-line ordering via
secure communications. Customers
could preregister their payment and
address details with you by post or
phone, and then place orders over the
Internet or by e-mail, with a customer

or registration number similar to schemes
operated by certain other companies.
Looking forward to seeing news of a
Maplin site in a forthcoming site survey!
Geraint Williams, geraint@hyge.demon.

The subject of Maplin having a site on
the Internet has become something of
a frequently-asked question (FAQ) in
recent months, and this would indeed
open up useful possibilities such as the
displaying of Magazine and Catalogue
pages, and convenient ordering facilities.
Maplin are looking closely into having a
server on the Web, which would allow
full ordering, e-mail and WWW presence.
Test pages have been made up by the
Intemet-enthusiast editor of Electronics
as a step towards achieving this goal,
which is a distinct possibility for 1996.
We will bring you news of any developments
regarding the launching of a Maplin site,
as soon as they happen! The project
suggestion for a single-ended valve
Hi-Fi ampilifier has been noted as

an idea for a future project.

{
1

The Editor, Electronics — The Maplin Magazine
P.O. Box 3, Rayleigh, Essex SS6 8LR, or send
an e-mail to: AYV @maplin.demon.co.uk

up the Video Box image.

STAR LETTER

In this issue, R. H. M. Quade of He
in Lancashire wins the Star Letter
of a Maplin £5 Gift Token, for his
sug%ested method of sharpening

ood
ward

1.8.6.0.0.0.0.0.0.0.0.0.0.0.8.8.0.8.

Dear Sir,

Another Video Box modification!

A detail or sharpness control can

be added to the Video Box (see
Electronics Issue 51, page 64 — Ed.)
very simply — refer to the included
circuit diagram shown in Figure 1.
The modification is based around
TR9 and has both 'sharp’ and 'soft’
functions. A 1kQ linear potentiometer
is used, and the slider is connected to
the positive supply end of either R30
or R25. A 1n5F polystyrene capacitor
is wired to the minimum (soft) end of
the 1kQ potentiometer and R25 at the
base of TR9. The maximum (or sharp)
end of the potentiometer is connected
to an 820pF polystyrene capacitor
and the emitter of TR9 via a 100Q2
limiting resistor — this can be connected
to the emitter end of R30. This should
now provide a sharpness boost at
maximum and a softer picture at

the minimum end. Wires can be
connected to the ends of R30 and
R25 from the top of the circuit board.
This control is useful when editing
from a camcorder or copying

video cassettes.

Shorp A Mox
1k 820pF
Soft E
New 4
InSTam | TR Gircuit |
+Ve | Existingl
T | Video
Box
R25 | R30 Circuitry
100R|150R
TR8 TRS
Figure 1.

Thank you for sharing this useful and
very worthwhlle addition to the Video
Box circuit. Refer also to Electronics
Issue 57 (September 1992 edition),
page 21, for details of another
modification to further improve the
operation of this popular project.

1 8.6.0.0.0.0.0.0.0.0.0.00.0.0.0.8¢

CompuServe Correction
Dear Editor,

Many thanks for an interesting magazine
and more information on the Intemet.
Unfortunately, the section on CompuServe
pricing in The Intemet Part 2 (issue 97) was
not comrect. For several months now, there
has been 5 FREE hours use of extended
services a month, which was not mentioned.
James Pring,

100272.1511 @CompuServe.

Thank you for your comments and

for informing us of the omission in the
Internet article regarding Compuserve’s
pricing policy.

February 1996 Electronics - The Maplin Magazine
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A Tinny Response

to Point Contact

Dear Sir

PC's cry for a 'plain tin-ptate’ moved
me quietly, as | don't like to hear of a
deprived laboratory or workshopt We
opened a tin of John West's grapefruit
this morning, and lo, it's a plain tin!
I'm always interested in PC's
comments, but I'm really a valve

(not tube) man, going back to
Williamson and beyond. My first
radio and amplifier were Def and
2LF — before your time.

Ralph Beddis, Saltdean, Brighton.

Belgian Biccies

Dear Editor,

PC was bemoaning the dearth of flat
tin-plate in the culinary industry. Might
| suggest biscuit tins, available from
various purveyors of fine Belgian
biscuits. Only the lid is covered by the
makers name, but the rest of the box
is completely unsullied by corrugations
and such. Put a couple of boxes on
the coffee table at Christmas, and hey
presto. by New Year you have several
square feet of usable tin-plate.

Brian Edwards,
100023.1075@CompuServe

Many thanks to the numerous folk
who contacted us in response to PC’s
plea for sources of useable tin-plate —
see also Stray Signals on page 54 of
this issue, for further updates on the
tin-plate situation!

Roll On the Sequencer!
Dear Sir,

I have recently bought one of your Multi-
Strobe kits (Order Code LT90X). While |
have been extremely pleased with its
performance and specification, | must
say that | am now a little disappointed
that as yet, there is no information as to
how the RS-232 interface (Multi-Strobe
Sequencer — Ed.) works. The interface
in question is possibly the most useful
part of the unit, as many professional
strobe lights do not even consider
providing this connection facility.

| have been expecting the second part
of the article on this unit to appear in
Electronics for some time now, but
there is still no sign of the article being
published. Unfortunately for me, time

is now running out. | need to be able

to interface the strobe unit to a computer
within the next few weeks, as | intend

to use the unit as part of a theatre
production. | wouid be pleased if you
could tell me any information concerning
the RS-232 interface, and when the
article in question will be published in
the magazine.

Patrick Keys, Reading, Berkshire,

We apologise profusely for the delay
in bringing the second part of the
Multi-Strobe (Sequencer) project to
these pages, which has been largely
due to the very considerable amount
of development work that has been
required for what will be a quite
sophisticated design, necessary for
the impressive features that the system
will offer. However, as the saying goes,
good things come to those who wait!
In fact, the Multi-Strobe Sequencer
project is scheduled to appear in the
hundredth edition of Electronics (the
April 1996 issue), along with many
other exciting projects and features to
celebrate this milestone event in the
history of the magazine.

Interfacing Update:
Take Three

In response to the final letter in issue
95 from Ken Hughes, the Centronics
serial interface for the Amstrad
PCW8000 is part number CPS8256.
The Centronics port address is E9
(hexadecimal). For possible sources of
this interface, see the Amstrad PCW
Plus magazine, or try contacting the
PCW Users Group, last known of at:
100 St Peters Close, Morton-on-Lugg,
Hereford, HR4 8DW, Tel: (01432)
761861. Alternatively, try Suredata,
Unit 5, Stanley House, Stanley
Avenue, Wembley, Middlesex HAO
4JB, Tel: (0181) 902 5218.

G. L. Manning, Edgware, Middlesex.

Thank you for providing this
information to further add to the
sources of Centronics interfaces
suitable for the Amstrad PCW8256
that were published in last month's
Aijr Your Views.

ifil



Clusive Competition

e SN

fyo :want to join the pager revolution, you Ve come to the rlght magazme
‘We have not just one pager to award, but no less than four. One BT Echo,
one BT/Benetton, one Swatch Beep, and one Mercury MiniCall.

How to enter

All you have to do to win one of these highly
desirable, street-wise objects, is to complete the
coupon, correctly answering the four questions
and indicate your choice of prize.

Either fill in the coupon opposite, or send your

answers on a postcard or sealed-down envelope.

Send your entry to:

Pager Competition

Electronics — The Maplin Magazine
PO. Box 3, Rayleigh,

Essex SS6 8LR.

Please note that employees of Maplin Electronics,
associated companies and family members are not
eligible to enter. In addition, multiple entries will be
disqualified. The prizes will be awarded to the first all-
correct entries drawn. The Editor's decision will be final.

Pager Competition Entry o

Answer alf the questions below, ticking one box for each question:

|. The pager was made famous by:
[] The Dr. Kildare hospital TV series.
[] The BBC CEEFAX service.

[] Baywatch.

2. Paging works by:
[ Aseries of Morse Code signals.

[[] The sending of a signal to a small
radio receiver.

[] Arelay of Royal pagers at major
weddings.

Name

Address

Daytime telephone number
Please tick your choice of prize: [ | BT Echo

3. The European Message Service is
known as:

[] The Guardian.

[[] The Eagle's Perch.

[C] ERMES.

4. ldentify one of the current 5 UK
paging operators:

[7] The Post Office.

[C] The National Lottery.

[] BT Motile.

[[] BT/Benetton

[7] Swatch Beep [ | Mercury MiniCall




BIG SAVINGS for
SUBSCRIBERS

That's right, if you subscribe to Electronics—The Maplin Magazine, or
take out a subscription NOW, you will qualify for these amazing savings!

Hurry! Offers end 31st January ‘96

Add UK Carriage £1.60 ‘

Catalogue e |
Pice £499 V' ipm e = £
SUBSCRIBERS' e, - -~ W &n'e

PRICE £3.69 5 B

Dalo Etch Resist
Ma

Ferric Chloride/ Bubble Etching Tank
Etchin iR Catalogue Price £39.99
Crysta?s; Y Lo ?;f SUBSCRIBERS' PRICE £29.99 4

rker Pen

Catalogue
Price £299

SUBSCRIBERS'
PRICE £1.99

25%
SAVINGS

ON ALL
SUBSCRIBERS'
SPECIALS
Cleaner
Solvent
Aerosol Solderless Breadboard
' Catalogue Price System AD-12
£399 Catalogue Price £14.99
SUBSCRIBERS' SUBSCRIBERS’

PRICE £2.99

\_PRICE £10.9

Single-sided 304 X 203mm

Catalogue
Price £3.59

SUBSCRIBERS' &
PRICE £2.69

When ordering, please quote your Subscribers’ Membership number (telephone Enquiries on
01702 552911 if not sure) and the special order code number, All items are subject to availability.
Prices include VAT, Catalogue prices refer to the 1996 Catalogue. Overseas subscribers telephone
+44 1702 554155 Ext. 326 for carmiage charges. Normal UK mail order carriage charges apply. E&OE.




With over 14,000 products
the new Maplin Catalogue
~Is now higger than ever

fLILCTo O NI CS AND BIYOND
= 5112 LRSS X

I. 8 .
/ TP 1883 406 1996
Priee (2 85

BRITANN'S BEST SELLING ELECTRONICS
CATALOGUE - OVER 14.000 MRODUCTY

THE EIFFEL TOWER THE NEW MAPLIN CATALOGUE

Built in 1889 by Alexandre Gustave Eiffel, Built for 1996 by Maplin, the new catalogue is
the Eiffel Tower is 984 feet high and almost 1,200 pages long and gives an unrivalled
gives an unrivalled view of the view of the whole world of electronics.
whole of Paris. Now Only £2.95
LATEST NAVIGATION SYSTEMS iversal Charger with Dls‘c:gazr%e; RANGE OF CLOCKS AND WATCHES

FROM £5 T0 £560 FROM £4 T0 £40

Home TV 2 i
Security System -
£149.99 &

Traffic Radio

Information L%
WIDE RANGE OF SECURITY System

PRODUCTS FROM £5 T0 £400 £149.99

OVER 300 KITS FOR YOU 10 BUILD , : B OVER 100 PAGES OF COMPUTER
FROM £5 T0 £599 _ & I COMPONENTS FROM £1 10 £370
ey - H " =R s RO 3 4 M ! % )

“ Cordless Mouse Lt
£60. :

0.99

EXTENSIVE RANGES OF COMPONENTS FROM
2kisd B MICROSWITCHES TO MICROPROCESSORS

ELECTRONICS AND BEYOND

Get your copy now from WHSMITH, John Menzies and Maplin stores nationwide
Or order direct NOW on 01702 554161

Catalogue Mail order Price £3.45 (inc p&p). Prices refer to the 1996 Maplin Catalogue and are inclusive of VAT,
All items are subject to availability. E&OE. Maplin Electronics, PO. Box 3, Rayleigh, Essex, England SS6 8LR.

Catalogue available in Southern Africa from CNA or direct from Maplin SA (024) 515124. R39,95 (inc p&p).

Millennium 4-20
Valve Amplifier Kit




