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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.
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> 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
il A AT WA S

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.
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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.
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|
( n 4mm
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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
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~ lead
—_—=
~uR-
A Doy
Ll
| N

&’

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
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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.
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