gl
[

limage 14
Sensor i '
N AT — S

Technology W J:1:y

Informa
Econo

EtherLinklil
LAN+335 Modem .

VLRI i

NOVEMBER 1997 NO.119 £2.65

http://www.maplin.co.uk

Interest of

bil i S A Microprocessor
N 1 == = ?_.-;_ - N =z a diﬁerence :

1 -
=0 6 T ¢
- ) [T -,
~ '. t?ﬁi] i ' o -
(O] 1 .
3\ i=
LI e
5n
7 A LB
- Sl 1

Surveillance o,

I for Speed

greater depths _

Britain’s most widely circulated magazine for electronics!



November 1997 an Beynn Vol.17 No.119

Projects

16

32

PC Interface Bus

Neil Johnson’s 8-bit bidirectional bus
can handle the connection of up to
256 modules to one PC printer port,
giving great scope for expansion!

Game Port Data Logger

Part 2 of Dr Pei An's project describes
the software driver for the data logger
and application ideas for the project.

Features

8

24

38

44

48

In the Interests of Security
Douglas Clarkson monitors continuing
developments in moderm electronic
surveillance technology.

Digital Economy

Part 3 of Stephen Waddington's
series examines ways of enabling
voice/data networks to handle larger
volumes of traffic.

AVR - An Introduction

Kevin Kirk outlines Atmel’s Iatest 8-bit
AVR microcontroller — one of the
fastest available!

Hi-tech Hits the Jackpot
Alan Simpson describes how the
Paknet radio network is used to
interlink bookmakers’ outlets
nationwide:

New Products
More new product lines on offer
from Maplin.

54
62
66

72

Image Sensors

Reg Miles looks behind the lens to
detail the operation of CCD/MOS
sensing devices.

What's in a Name?

Part 9 of Greg Grant's series, Sign
Language, expands on how
symbolism is applied to electronics.

Security

Electronics Systems

Part 2 of this series by Ray Marston
provides a guide to electromechanical
and electrical sensors typically used
in alarm systems.

Fluke Hand-held Scope
Review

Read all about Fluke’s new
ScopeMeter 123 hand-held
oscilloscope and enter our prize
draw for your chance to win one
of these beauties!

Regulars

2 News Report

5 Back Issues

& How to Subscribe
14 Research News
23 Comment

36 What's On &
Diary Dates

41 Classified Adverts
42 Air Your Viewsl

46 Crossword

74 Technology Watch
75 Clearance Sale
76 @Internet

79 In the Pipeline

80 Maplin News

SCommant 10497
Mol Bectonige PLC,
B =%

Editorial Management Cogyright 1997 Maplin Electronics PLE.
Editor Paul Freeman-Sear es- o Manager Paul Freeman-58ar 55 poem Gayyrngid: TSR K et o wordics
- 3 L 4 L o miston o
Technical Author Mauncs Hunt 85 ssea) Marketing Services Manager St=e Dree '_'.a—ga' uﬁmﬂmmﬁﬁs&mﬂ
Editorial Assistant Lynca Hedy Emrndes pidsl St band bouts correraasly
News Editor Stephen Wiaddngn s=woins Gpihseriptions R e e has F e
T 3 Adh W e ]
Technical lllustration S=t Square Designs i Harey i e '; ";‘:‘t‘;:'fr ety
e = s =5 far = ot that afveisamenis
Production Teli (01702) 554155 Ext. 311, S0sTE N Te et s o Bacerras a0 Baord
i & iy ae b i) = putigher 2nd £225 of the rasne
Dasign Layout Artist Haren Hamis ESATEE B STy LAOS IS in et of Erends
Pholography Librarian Trscy Swann Advertising and Circulation crc'a::mm q?ﬁﬁ;ﬂ:ﬂmmm
Eilehad Al =il ¥ Eon werl Resdergwd roacr=is
P by El; ple., In a=sociation with Fax Publishing ratnds 10 hefem 1t Uy e b e e

RO. B UL Ra,fe@'i, Essex, SS6 BLLL.
Ted: (G702} 554155,

Fax (01702} 554001

Lithographic Reproduction by
Planagraphic Studios,

18 Sirdar Road, Brook Foad Ind, Estate,
Rayleigh, Essex SS6 TUY.

Printed by Millennium Web Ofisat plc.,
Penryn, Commall, TRIO 9EP

135 Greenford Road, Sudbory Hil,
Harrow, Middlesex, HAL3YD,
Tel: 0181 BG9 8410

UK Newstrade Distribution
Saymour, Windzor House, 1270 London
Road, Norhury, London SWi6 4DH,

Vel +44 {0)181 679 1839,

Fac—+44 (0}181 679 B2O7.

B f0 corsact theil locoll Eaine Serracss D,
Editerial 15 vices of indeu crene sy =S
& Nof necEsEEny Mot of effer e punither
of ths edine. Wissre #iors OocUf conmectilons well
= pubisnad 25 w00 53 pasitle shemaan,

Publisher's Statement: Maphn Esconncs PLC,
=5 alll rEscoraNe o & provent ingy ss of
exmege of ony Kand BEnG cesead by oy matter
i M Bectonits 2ngd Bivond. Save insniar
&S it by Engish o, Sl STy of every bind

‘.Q"g nEsSence = deciznes oe fit:
=y person In resp=ct el

D.0.ﬂ...00..D.......O..ﬂ.OO.Q......G...“C......D0.00.0..C'GBO..00..&..O...l..‘.l&‘llﬂﬂ.o..l....l..l....




old competitions in our magazine and this

Ybu may have noticed that we at Maplin regularly
h
issue is no exception.

Fluke Scopemeter Competition

You'll see this month that we have a review of the
Fluke 123 Industrial Scopemeter. This is an extremely
versatile service tool, it being a 'scope, a multimeter
and a recorder all rolled into one. At the end of the
review there is a competition to give away one of
these. The Scopemeter is valued at over £800 and so
this has to be a competition worth entering. Good
luck to all applicants.

Congratulations

Mr D A Bayliss of Rickmansworth, Herts wins a
Tektronix Multimeter for being the first person picked
out of the hat from our reader survey. We should be
reporting the results of the survey next month.The ten
runners up are:Martin Glavin Ireland, Michael Dowling,
Iréland, J W Simon, Fife, Philip Stevenson, Belfast, P
Goodhart, Herne Bay Kent, E M Jolliffe, Cromer Norfolk,
| C Stedman, Sidcup Kent, Anthony Sandys, London,

D R Pellegrini, Cardiff, John Rabone of Plymouth.

Each of our runners up will receive 12 further issues
of Electronics and Beyond absolutely free.

Pauil Freeman-Sear, Publishing Manager

e

bt faw magin.on. ok

Britain's most widely circulated magazine for electronics!

Britain’s Best Magazine for
the Electronies Enthusiast

@3 ELECTRONICS AND BEYOND November 1997

VFWS,
REPORI

Game Developer Signs
Leading Basketball Team

Video game developer, Acclaim Entertainment, has signed a leading US
basketball team to develop motion capture video for the next instalment
of its top-selling NBA Jam basketball video game series.

During a two-day penod, the Minnesota Timberwolves first team donnad
a full-body, form-fitting lycra suit with sirategically-located light sensors.
Players then performed hundreds of basketball manosuvres 1o video.
Acclaim'’s proprietary tetheriess system captures more than 50 bone
rotations simultansously at 60 frames per second — 50% more accurate
than any other motion capture system on the market.

NBA Jam ‘98 will be available in spring 1998 for the Sony PlayStation
and Nintendo 64.

For further detzils, check: www.acclaimnation.com.

Contact: Acclaim Entertainment, Tel: +1 516 656 5000.




Low Cost Industry
Standard Sp1ce Software

B2 Spice Lite, from RD Ressarch,
brings computer-based lectronic
circuit design wathin the reach of
enginesrs and enthusiasts. Priced
at under £50, the sofiware
application based on the widely
usad professional B2 Spica,
enables electronics designers to
build and test a circuit on their
computer using industry-standard
Spice software.

Available in PC or MAC formats,
B2 Spice Lite will allow

GPT Wins

Baots Loyalty

Gard Order

GPT Card Technology has won a
L4 million contract 1o supply
smart memory cards for the
Boots loyalty scheme. GPT
partnered with Thames Carcd
Technology to develop the card,
which allows Boots customers o
collect points as a reward for
buying everyday items in store.

The Boots smart card is based on

Siemens’ 4442 embedded
microprocessor rechnology:

For further demils, check:
wwi.gpt.co.uk.

Contact: GPT Card Technology,
Bl (0115) 9433687

electronics designers to build a
virtual circuit on the computer
screen and enable them to test,
measure or analyse any element
of their design. A comprehansive
range of 1esis can be periormed
orn ihe design, removing the time
and buillding a test circuit with
physical componentis.

For further details, check:
www.paston.co.uk/spice.
Contact: RD Research, Tel:
(01603) 872331.
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Dlgltal VideCodecT Drives
New Video Apphcatlons

: Digital video techniology

¢ developer, C-Cubs Microsystems,
: has unveiled the world's first

! single-chip MPEG-2 codec,

i achieving the leve! of feature

¢ integration and periormance

! necessary to address volume

: recordable video applications in

: the consumer electronics, PC and
: professional video markets.

: By providing digital recording and
: playback capabilities in a single,

Optical Disk
Offers Low Cost
Rewritable
Storage Solution

By combining an IDE interface
with bundled Seagate backup
software, the latest multi-
function, rewritable optical disk
and CD ROM drive from
Panasonic provides users with
one of the industry’s lowest
cost removable siorage solutions.
Pansonic’s LF-1196 is a 650M-
byie, rewritable optical disk
drive that offers high-speed
storage on optical media and
allows users 1o read their
existing CD ROMs at speeds of
up to §X. The low cost enhanced
IDE ATAPI interface eliminates
the need to purchase and lnsmll
an additional SCSI board.
For further details, check:
www.panasonic.co.uk.
Contact: Panasonic,
Tel: (0500) 404041,

\.--, B, 33 N 4 J
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cost-effective solution, C-Cube’s
DVx architecture will enable
MPEG-2 to drive a new genre of
volume digital video applications,
including recordable DVD, MPEG-
based non-linear editing, HDTV,

two-way set-tops and MPEG-2

based camcorders.

For further details check:
v, c-cube. com.
Contact: C-Cubs,

: Tel: +1 408 490 6300.

IBM Sources
Processor from AMD

Some models of IBM's future line
of Aptiva PCs will make use of the
K6 MMX chips designed by AMD,
in an agreement that industry
analysts reckon gives AMD fresh
credibllity as a rival to Intel.

For further details,
check: www. amd. com.

Contact: AMD,
Tel: +1 800 222 9323.

Java Still Brewing

After all the hype Iast year about
Sun Microsystems’ Java
programming-language, it has yet
to really hit the mainstream of
computer programming languages.
A Forrester Research sunvey earlier
this year found that only 16% of
companies that said they would
usa lava, had actually instalied any
Java applications.

A similar study by Zona Research
shudy last month indicated that
50% of respondents were womed
about the software’s ability to run
on all platforms. Meanwhile, 43%
of the 2B0 companiss involved
questioned whether Java was fast
enough for their needs.

For further detsils,
check: W, SUN. Com.

Contact: Sun, Tel: (D1276) 20444.

HP Introduces
Cost of Fax Model

A unique mathematical model
devised by Hewlett-Packard
enables fax users to quantify that
conventional fax can be time
intensive and costly, compared
with alternative technologies.

For further details, check:
wewi. hp.com/info/cof,

Contact: Hewlett-Packard,
Tal (0990) 474747.

Softbank to Acquire
Kingston Technology

Jlapan-based Softbank, which has
built an empire based on software
distnbution, trade shows, publishing
and Internet media venturss, has
announced its intention to buy
80% of Kingston Technology, the
world's largest maker of plug-in PC
memorny boards,

It remains a mystery why
Softbank would expand into 5
business area that's cunentiy fist in
growth and notorous for oyclical
price swings, but Softbank
president and founder, Masayoshi
Son, has defended the $1-5 billion
dea! a5 a good business strategy.

For further details, check:
www . Kingston.com.

Contact: Kingston Technology,
Tei: (01932} 738888,

Web Update

You can now check out any of the
companies featured in the News
Report by visiting our Web site at:
wi,m3pTin. co.uk/magindex. hinftop.

Here you will find the full text of
each news item together with a
hot link to relevant Web sites.
The Electronics and Beyond News
Report is published online the
day after the magazine appears
in the high street shops.
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Nokia Supports
Cellular Standards

Nokia, Europe’s largest manufacturer
of mobile phones, s joining rivals
Leztel, Ercoson and Siemeans in
developing standardised GSM-based
wireless technology capable of
handling full-motion video.

For further details, check:
www.nokia.com,

Contact: Nolda, Tel: +3589 180 71

NEC Drops DVD
Standard

Japanese manufacturer, NEC, is
going ahead with the
development of its own high-
capacity rewritable DVD disks for
digital video, audio and computer
data. With the announcement,
NEC becomes the fourth major
company after Sony, Philips and
Hewlett-Packard, to abandon the
so-called ‘industry standard' for
such disks.

For further details, check:
Weiw . NEC. COMm.

Contact: NEC,
Tel: (0181) 993 8111,

Next Generation
PowerPC

iBM and Motorola are set to deliver
new levels of periormancea to its
PowerPC microprocessors using
nexi-generation design and
manufacturing process technology.

The PowerPC 750 and PowerPC
740 microprocessors employ @ naw
and advanced design, provide high
perfionmance while using a mare
fraction of the power of most
processaes available today,

Neanwhile, the PowerPC 604e
micraprocessor, at speeds up to
350MHz, is the fastest PowerPC
processor gvailable, and s
manufactursd using next-generation,
0-25um process technofogy.

These precessors defiver 30 to
60% better performance than

revious PowerPC microprocessors
for Macintosh, Mac-compatible and
UNIX systems.

For further details, check:
www.chips.ibm.com and
www.mot.com/PowerPC/.

Contact: IBM, Tek: (0920) 426426
and Motorola, Tel: (01293) 404343,

Iintel Countersues
Digital

Intel has responded to the
patent-infringement charge made
against it in May by Digital, by
filing a countersuit alleging that
Digital’s Alpha processors
infringe on Intel patents dating
back to 1984. Industry and legal
analysts are speculating that the
countersuit may set the stage for
bringing the two parties to an
out-of-court settlement.

For further details,
check: www.intel.com.

Contact: Intel,
Tel: (01734) 403000.

Pico Technology's new ADC
200-100 virtual instrument
combines 10M5/s dual-channel
oscilloscope with a S0MHz
spectrum analyser for £549, a
fraction of the cost of
comparable benchtop
instruments.

The latest model in the ADC
200 range oifers all the
functionality of a normal
benchiop scope together with
all the advantages of a PC,
such as the ability to annotate,
save and print waveforms.
Other benefits are context
sensitive help and the ability to
copy and paste waveforms
straight into a wordprocessor.
For further details, check:

www . picotech.com.

Contact: Pico Technology,

Tel: (01954) 211716.

Virtual Reality Measures Thermal Analysis

Understanding and analysing
the complex thermal behaviour
of electronic components and
systems has now been
enhanced with the introduction
of Flomotion, a dynamic new
processing module designed to
animate the results of static
thermal analysis from Flomerics.

Unlike generic animation
software tool, Flomotion has
been designed specifically for
clectronic thermal analysis. The
new stand-alone module
creates dynamic three-
dimensional images of particle
tracks and heat flux lines,
making it partcularly easy to
interpret resulis.

Far further demils, check:
www. Tlomerics.com.

Contact: Flomerics,
Tel: (0181) 941 8810.

‘Moore’s Law’
Extension?

The Texas-based Sematech
conszoriium has developed a
technigue for replacing a chip's
microscopic aluminium wirng
with copper, which is a superior
conductor of electricity and
therefore able to allow daia to
travel much faster through the
chip circuitry.

The feasibility of depositing
copper on silicon wafers has lang
been a goal of the semiconductor
industry. The advance may extend
the life of ‘Moore's Law’, declared
by Intel co-founder, Gordon
Moore, which asserts that chip
performance will double every 18
months.

For further details,
check: www.sematech.org.

Contact: Sematech,

Tel: +1 512 356 3400.
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Compaq Announces
Monitor Promotion
Compaq i offering a free monitor
with every Compag Deskpro
2000, 4000 andd 6000 PC sold. The
offer is to apply for a limied
period and offers Compadq's katest
range high perforauance 15 and
17 monitors.

Deskpro PCs featuring
Pentium Pro or Pentium [
processors come with a free
Compagq V70 17in. monitor that
normatly costs £510. Deskpros
with Peatium or Pentium MMX
processors will indude a free
15in. Compag V50 or P50
monitor, depending on customer
preference, worth over £300.

For further details,
check: www.compag,com.

Congia: Compad,

Tel: (1990) 134456,
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In the Interest of
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by Douglas Clarkson

Security bas been defined in one reference as ‘the
safety of a country or organisation against espionage,
theft or danger’. Security invariably implies a
protection from or consideration of risk. The
implementation of security is, therefore, a response to
a perceived danger or threat. As increasing levels of
security are implemented, it implies that levels of risk
and threat are themselves increasing.

to be that of meeting threats and

dangers by using increasingly complex
technology. There are observers, however,
who look at such developments with :
considerably more perspective. As the i
millennium approaches, there appears w be
a wave of self analysis breaking upon us to
explain why the risks around us are
increasing. Our conventional approach to
security is ypically, however, one of
response 1o risks and threats rather than
response to the underlying reasons fora
maore dangerous world.

As might be expected, there are few
obvious leads to follow in the search for
means of implementing or subverting
security in our highly technical society: This
is to both suppress knowledge of the
technology and methods used and also w
prevent awareness of potental targets being
raised. If. however, vou ask the new kid on
the block and search under “security” using

The traditional focus on security tends

Figure 1. CCTV system in industrial
application. (Courtesy, Dedicated
Microcomputers).

Figure 2_ ISIT\Ultra low-light

television camera system with light
sensitivity of 0:000005 Jux (at
: el (Courtesy, Simrad Ltd.)

i asearch engine on the Internet, you can get
: almost a million ‘replies’.

The technology of the security industry is

also vast and tends 1 be concentrated in
i spedific divisions such as access control,

manned security, security systems, CCTV,
physical security equipment, safes and
security transport. The field of computer
security is itself a vast and rapidly
developing field.

Trade Wars

National security used to be primarily about
stealing or preserving defence secrets. While
this is siill very much a sensitive area, the
focus has shifted to that of economic
security achieved by possessing supedor
technology and also access to the natural
resources to maintain the means of

industrial production — such as oil.

In confirmation of this, there is
continuing evidence that intelligence
agencies of national countries allocate
significant resources to winkle out industrial
and commercial secrets. It was reporied in
1995 that France expelled a team of five CIA
agents who had been accused of obuaining
secrets from French telecommunications
and electronics industries, Not o be
outdone, the US government claimed that
French agencies had rargeted over 70 major
US corporations and finance houses,

¢ including Boeing, IBM, Texas Instruments
: and Corning Glass.

Various sources conclude thar around

i 80%af Japan's espionage eflort is in the
¢ commercial sector — with the majority being

directed against the US. The true picture of

i such espionage must assume a highly
i classified status.

There is indication also of transnational
espionage within the confines of Europe. In

i a period when political and economic links
i are being reinforced, national governments
i within Europe are not keen to risk

i relationships by accusing fellow Europeans
i of espionage. It is more than a curious

¢ reflection, however, that the very great

¢ lengths which are undertaken o

: disseminate scientific and technical

i information within Europe (such as ESPRIT)
i provide a very convenient directory for

¢ external agencies 1o access. Are the
technical development programmes of the

: USAand Japan as easy to access? i

It is quite likely, however, that the

Japanese are remarkably good at collecting
: and collating entirely legitimate sets of

information which are nort especially valued
in the West. As an example of this, when the

contents of a ‘superfluous’ patent library
: was being disposed of in Glasgow, it was
¢ duly purchased in its entirety by Japan.

If such a massive industrial espionage

: effort is being mounted around the world, it
¢ is a great mystery that hardly any cases pass
¢ through the criminal courts.
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Cyber Spies

There are hints, however, that increasingly
groups such as the CIA and MIG are
navigating the world’s wired highways —
following and intercepting interesting trails
and sources of digital daia. Tt is all very
much, however, a closed book to outsiders.

Perhaps it does not 1zke much
imagination to think of what techniques
major intelligence agendies could now be
utilising. Faced with the awesome task of
maonitoring traffic and sites for possible
‘interesting’ or ‘embarrassing” data, the
emphasis will be to automarte Net surfing
and analysis of data over general networks
as much as possible. It is likely, however,
that this will be more of 2 development
from previous systems to analyse computer
data than an entirely new departure.
Systems could conceivably be based on
word and phrase searching or advanced
neural network technology could be used o
‘detect” material of interest— presumably for
scrutiny by a security operative.

The Tale

of the Clever Copier
Within the intelligence community of the
Cold War era, one of the favourite tales told
by the CIA was the bugging of a
photocopier of American design in a
sensitive Soviet ministry department. A
highly specialised film camera was
developed that would capture on film each
sheer copied. It was initially installed by a
photocapier service technician and
subsequently replaced with new units
during its active service life. It proved to be
an invaluable source of intelligence.

In modern office life, nothing is as
ubiquitous as the photocopier. Political
scandals and journalistic coups have been
precipitated by the occasional sheet absent-
mindedly or otherwise left behind in the
photocopy room. To capture a whole
stream of porentially sensitive daa could be
cven more devastating for an organisation
that is specifically targeted.

While, as far as | am aware, there have
been no cases reporied of the use of
surveillance cameras inside photocopiers, it
must remain a source of tempiation 1o
would-be snoopers. A photocopier, also,
could be easily tapped for power supply
lines. Just how the data would be extracted
would rake a linle more planning, though
various methods could be used.

Consider also in this regard. fax machines,
computer printers and scanners. It could,
for example, be possible to store
incoming/outgoing messages in solid-state
devices and then at an appropriate time,
download them to a controlling host. Then
again, it could be easier just bugging the
phone line, In general, however, the more
complex the technology we use, the more
opportunities there are to subvert the sets
of dara it manipulstes.

Intellectual Property

Also, increasingly, the aspect of security is
not about physical security: It is about
control of access to sensitive information of
4 large array of types and formats. The
problem of sensitive material ‘walking’ o

other companies is also one which is
focused around employees moving 1o
different companies. Key personnel with
access to sensitive product development
information are now identified as a potential
future security breach. The secrets mav be
in the head of the member of staff or in
printouts or copies of data secured during
the individuals’s period of emiployment.
Increasing restrictions are being applied 1o
such individuals when they leave the
employment of a given company.

The Security
of Everything

In terms of security, most people have the
impression of the security of their personal
propery;, of their finances or the location
where they live. In an age of apparent
political security — the Cold War is over —
some world watchers still point w worrving
trends that affect the security of evenvthing.

As the level of production in the world
economy increases, the increasing efficiency
of production is tending on the whole 10
require less people as a proportion of the
population to produce these goods. Of the
§20 million of the world’s working
population, one third is already either jobless
or strugeling 1o make ends meet. As the
polarisation of wealth continues with the rich
getiing richer and the poorer getting poorer
— based on market forces — this places
increasing strain on social cohesiveness. Even
in China, with an economic growth rare
around 10% per year, many millions of
unemploved individuals move from city 10
city looking for work that does nor exist.

The last time such chaotic forces of
unemployment reared themselves was
during the depression of the 1930s. It is not
often recalled how close things almost came
to social breakdown in the USA around this
period. The economies of the West were
subsequently tipped out of decline by re-
arming for an even more disastrous World
War. The stahility of many developing
countries is increasingly in question as social
deprivation arising from miserable living
conditions takes their toll.

It is only now, however, that various
commentators are looking at security notin a
narrow sense, but in a more expansive one. It
is being recognised thar securiny is not so
much something you have installed by a
security contractor, it is instead a factor that
needs to be encouraged in all lavers of saciety
and both nationally and internationally and
espedially in the trade of the developed world
with the developing world.

While there are indeed now these
commentaiors who can provide some
revealing reasons for the various strains
being felt by society generally, there are very
few, if any. politicians who want to halt the
march of the world’s increasingly assertive
market economy. They would not be seen
as the bearer of glad tidings.

Turning Up the Volume

It is difficult to put a measure on the
volume of data that is communicared
around the world. The Swilt interbank
messenger system has shown a growth from
157 million messages in 1985 o 457 million
in 1993. The SITA aidine traffic network
showed an increase from 2.350 billion bits

in 1988 to 6.620 billion hits in 1992, This is
evidence of both increased commerce and
the need to keep expanding
telecommunications infrastructure.

Under the surface, therefore, out of
knowledge of the public, the world is literally
alive with data ransactions which underpin
all corners of our commercial world. The
smooth operation and social stability of the
world depends vitally on this traffic.

Security of the Internet will be
increasingly important as more and more
applications take up is functionalitv. There
are many web watchers, however, who have
significant doubts abourt the security of
existing transaction systems, though by all
accounts, the security of the Internet is iself
fangastically complex.

Financial Cyberspace
Security in the broader sense may also be
considered to be vimally influenced by the
way in which the world financial markets
operate. The wrnover on the world
currency markets (not including stocks,
bonds, shares or derivatives) is a staggering
§1,230 billion per day. This is perhaps why
individual currencies are so vulnerable
when identified as a target for speculation.

The deregulation of telecommunications
companies, such as BT, and the removal of
exchange controls in movement of foreign
currency has separated the making of
money by the process of selling goods or
‘tangible’ services and the making of money
through dealing on the financial markes.
For every single dollar spent or invested in
the ‘visible’ economy in manufacturing
gowds or providing raw materials or ‘real
services’, it is estimated that there are in the
region of $40 existing as virtual 1s and Os in
financial cyberspace.

it must be recognised, however, thar the
world financial markets have now been so
configured that they are largely outside the
control of individual national governments.
The UK's annual gross domestic product of
around £700 billion is only a fraction of the
total funds rraded in all the world's money
markets each day. :

Commentators note that the world has
effectively two economies — one real and
one virtual. The advent of technology has
made possible the rapid communication
and massive volume of information 1o cope
with the emerging financial cyberspace. Is it
the case that the financial sector is
effectively operating above and beyond the
confines of national government — and that
by making its virtual money grow, it has
achieved precisely what it all along
intended? With national economies linked
to the profir and loss on these money
markets, however, some commentators are
warried about the dangerous instabilities
they could unleash.

Erosion of National

Boundaries

High speed networks and the information
superhighway are also 2 means of
communicaring intellectual propery across
the word — circumventing national customs
boundaries. Thus, a corporation in the USA
with subsidiary companies around the world
can exchange information on technology
developments and research without recourse
to naronal security or economic interests.
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The Internet has added considerable
complication to the process of finandal
dealing. Already, share selling web pages have
opened up, whose activity cleady threatens
the highly regulated ‘nationally based’ financial
dealing centres at present in existence:

Data Encryption

Security in sending messages can also be a
double-edged sword. Tt can provide a means
of companies preserving their secrers. It
allows government security services o
encrypr sensitive data. It also provides a
micans of allowing criminals and terrorists
and other undesirable groups to subvert
public and narional safery. The il of
investment fraud and money laundering of a
vast range of criminal enterprises could end
up being a closed book.

Security and Reliability
Security also encompasses aspects relating
to reliability. To date, there have been two
major hiccups with telecommunications
structures — both, as it happens, due o
apparently insignificant glitches. In one
incident, AT&T's entire long distance
switching network crashed in late January
1990 and was out for 9 hours. This fault was
caused by the failure of a single logic circuit
in a single switching node —a true
embodiment of chaos theory.

On 7th August 1996, the America Online
system went down for 19 hours and affected
16 million subscribers. The cause of this
incident was installation of new software
following a scheduled maintenance upgrade.
This system had only shortly before been
declared virtually immune” to such troubles.
Also, in an environment of rapid expansion
of new systems 1o cope with increasing
traffic volume, these problems may reappear.
Also, such technologies have aiso been
likened 10 2 ‘house of cards’, where severe
failure in one layer can cause the collapse of
‘the entire system.

The reality of these risks has largely been
highlighted by computer risks specialist,
Peter G. Neumann, in his book Computer
Relared Risks. The venembility of computer
and related nerworks is, however, widely
recognisexd and in 1996, the Clinton
Administration called on US Industry 1o
éngage upon an equivalent "Manhattan
Project’ 1o create defensive safeguards in
products and services. Is there a comparable
European initiative? Is this an attemprt by the
US 1o dictate a whole new level of sandards
for domination of world markets?

Although the Year 2000 problem with
software is not the focus of attention here, it
identifies the problem of misplaced focus.
AS nUMETnLS computer systems were
developed and sold with the knowledge
that customers would seek 1o operate them
in the vear 2000 and beyond, at the same
time. there wis no great considemtion in
many cases given o the fact that the
software might fail at this changeover time.

This is a symptom of an industry under
increasing pressure to wm round products
as fast as possible and not verify completely
all software scenarios, The unfortunare
failure of the first Ariane 5 rocket in June
1996 was atributed to such a lack of
software verification. It is commented that
while the individual bug that caused the
problem took only about Z weeks 1o reciify,
the entire software system has had fo be re-

evaluated o exclude future mishap in other
modules. This is aking many monaihs ©
undertake and is significantly delaving the
Ariane S project.

Securing Resources

The message of ‘securin” and *stability” of
our economy is increasingly seen by various
commentators as being tied up with
managing a sustainable world economy. If,
for example, the population of China lived
as well as those in Japan, France or the USA,
the result would be untold ecological
devastation. According to Lester R, Brown of
the Washingron DC-based Worldwarch
Institute, “The deteriorating relationship
between us and our natural support
systems, and the economic effects of that
changing relationship, will become a
consuming concern of governments in the
decades ahead™

The argument which the market economy
has always proposed is that the well-being
af the world depends on the growth of the
world economy. Money will trickle down to
those whao have none. Similary; as
economies become richer, then this will in
turn introduce increased security and
stability both locally and hence, globally.
There are now doubts that this approach to
development is sound and indeed,
suspicion that it has in fact had the exact
opposite effect in the developing world.

Increasingly, therefore, security in this
context is being viewed in a new light. The
fruits of economic development are
increasingly seen as destroying the ability of
the Earth to provide many of its key
products and resources. The seas are
overfished. Cultivated land is eroded and
rendered infertile due to over use and
pesticides. Forests are felled in an
unsustainable way. Water is in many areas
becoming a highly contentions commodity.
Key nawural resources and minerals and in
particular, energy sources, are not managed
in a sustainable way. Population growth
continues at an alarming rate.

This pives rise 1o the very reil prospect
that ‘resource’ wars could lead o foreign
conflicts and a general deswabilisation of the
world scene, with all the threats/perils and
dangers that this could introduce into our
everyday lives,

It is perhaps time for the information age
o pause amid the hasty onrush of impatient
change. As David Brown, author of
Cybertrends notes, “it is time 10 consider
what progress and communication really
means”. The patterns of data are there — but
is anvone reading the signs?

CCTV Surveillance

A major sector with the more “visible’
security industry is that of CCTV technology:
It is also an area which intimately involves
the general public through the widespread
use of such cameras, As Increasing use is
made of covert cameras, greater vigilance
will be required to ensure that these are
used approprately.

The approach of the CCTV is that of a
deterrent through likelihood of detection.
Camems themselves have no direct power
to stop acts of violence or thelt in their
teacks. With many town centres wired for
such detection, this has spawned a large

CCTV surveillance indusiry of ‘visible'
CATIETA SYSIemS.

Surveillance cameras are being installed in
public transport vehicles in moves o
contral violent incidents. They are used 10
monitor and control crowd movements at
sporting venues. Already, some cash
dispensers incarporate CCTV camerus to
provide a video log of transactions. In this
way, the issue of identity of card users can
be verified in cases of disputed withdrawals,
This would, in many ways, act to the benefit
of banks and their legitimate customers. It is
not clear, however, what percentage of cash
dispensers have such cameras installed.

Covert cameras are now widely available in
a variety of shapes and sizes. In retail oudlets,
conventional CCTV camweras indicare the
intention 1o detect theft, and shoplifters seek
consequently to target blind spots, Such
areas are now being covered by miniature
covert cameras. One of the new small
pinhole cameras is only 25X23mm in size,
with a pinhole of 1-5Smm used to obtain the
imageé. This is suffident 1o give the required
field of view over the area being monitored.

Also, if access to PCs is a security issue.
how long will it be before they are installed
with a covert cament system that can
broadeast via netwark or modem links the
identity of a user. Alternatively, at power up,
the user could see the image of the last
person to access the system — or page
through images of previous sessions?

There must always be some anxiety
regarding the ethics of use of covert
cameras. While the use, for example, of
such units in ¢lothing shop changing areas
could be considered one way to detect
shoplifting, this would be clearly
compromising privacy. Covert cameras are
Beginning 1o be vsed in muscum and art
galleries 1o switch from the use of
attendants. This comes also ar a time of
static or falling revenues for the ars. There
must, however, be vigilance for the more
undesirable and unsavoury uses of such
COVETT S(UipMmChL.

Covert cameras are now so small that they
can he incorporated readily into a wide
runge of objects. It is really a very
demanding skill to be able o daect such
devices. Such cameras are either supplied
‘ready to go’ in a range of disguises or as
discrete electronic units for incorporarion
into systems. Everyday items used include
alarm clocks, office wall clocks,
loudspeakers. box files and wall
thermostats. In busy working environments,
itis very easy o disguise a single 1-5Smm
diameter pinhole. Cameras can also be
concealed in smoke detectors — hidden
behind the side mesh. Also, cameras can be
coneealed in either dummy or operational
PIRs. Cameras can also be hidden in
recessed ceiling light housings. :

Pinhole camerus, however, tend to have
least light sensitivity and so under low light
conditions, it may be better 1o use a discrete
PIR or smoke detertor camera than a totally
Covert one.

Developing CCTV
Technology

While the use of CCTV cameras has

increased. the technology they use now has
advancexd significantly. The sophistication of
such CCTV systems, however, has increased
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to allow use of colour and audio. Black and
white sensitivity can begin as low as 0-08 lux
and with colour from 1-5 lux. Equivalent
clectronic shutter speeds as high as '/izasec
can be used 1o ‘freeze’ specding vehicles for
licence number identification. Backlit
compensation can also ensure improved
visibility of poorly or unevenly lit subjects.
Variable focus systems allow berrer
identificarion of selected features
individuals. Signalto-noise ratios have
improved — giving clearer pictures even in
low light conditions.

The use of duplex video multiplexing
allows signals from as many as 16 separate
camenss 1o be displaved on a central
monitoring system. Video provessing
techniques for compression o IPEG
standard allows such images to be
iransmitied over telecommunications links
such as ISDN to remote locations. The
DVST system of Dedicated Micros, for
example, allows such remote monitoring of
secured premises — with voice links 1o wam
intruders they have been detected.

Also, the UNIPLEX system from the same
company grabs a continuous sequence of
full pictures from individual cameras on the
system and logs each with details of
location, date and time, and siores the data
onio a single frame of videoupe. Up 1o 16
cameras can be configured in a single
multiscreen display.

Thus, the very real prospects emierge for
security services to be provided over very
long distances — potentially across national
boundaries in the longer term. Can we
imagine, therefore, the scenario where a
security operative has to know the
equivalent of ‘Hoi. we're watching yvou' in a
wide range of languages?

An extensive rmnge of video recorders are
availuble for security applications. These
include VHS and super VHS standard with
conventional realtime recording and also
time lapse recording of up o 960 hours (40
days). For covert or mobile use, the Sony
GV530 is powered by a 12V supply, uses
NTSC Hi8 playback and up 1o 5 hours

Figure 3. 330kHz port channel
display of PB4Y aircraft in
Lake Washington using Simrad
Side Scan Sonar system.
(Courtesy, Simrad Ltd.)

recording on long play mode. Iis wotal
weight is 1kg. A recenty introduced unit is
the JVC SR-LID1E, which allows up 10 24
hours of coatinuous high densin’ video and
audio recording at a frame rate of 8-3 frames
persecond.

Appearing now in do-ityourself stores are
CCTV systems which can be monitored an
the AV channel of a domestic TV With the
option of transmitting CCTV images over
the Internet, surveillance can indeed now
be carried out on a global basis — in theory,
at least.

Marine Surveillance

With the increasing awareness of the value
of resources of the sea, in particular, with oil
exploration and production, a whole new
industry has developed to meet the
requirements of commercial marine
inspection and surveillince — possibly
including fish farms, With the very high cost
of operating in such conditions, the
development of rugged, effective CCTV
cameras has been a key requirement of the
offshore oil indusury:

A range of systems are manufactured and
distributed by Simirad Lid. While a broad
range of camera types are available, these
are typically of two types — a low light, long
range viewing svstem and a high resolution
colour type for inspection work.

The long range type will be appropriate
for locating of key features such as pipelines
and anchor chains, while the inspection
cameras are used to observe the stus of
discrete systems by way of maintenance
inspecdon. Such cameras are primasily
intended to be used by manned or
unmanned submersibles.

A wypical specification of a low light level,
long range viewing unit is summarised in
Table 1.

In addition, some cameras of this tvpe
include remote conral focusing, though
typically with reduced resoluton and light
sensitivity.

To give some idea of its superb light
sensitivity, its limiting sensitivity is
approximately of the order of 0-01% of
bright moonlight. The use of specialised
Silicon Intensified Target (SIT) technology
provides an increased sensitivity of around
1,000 compared with conveniional CCD
technology:

While opically such camenss have a rated

Figure 4. Mode of beam sweeping of Simrad MS390 Series colour imaging sonars.
(Courtesy, Simrad Ltd.) '
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depth of 3,000m, special systems can be
constructed 1o withstand depths of 6,000m.

One of the less well known dangers of oil
activity in the North Sea is that of
unexploded bombs dropped by the German
Luftwaffe during the last war. These bombs
may be encountered where they inizially =
came to rest or they may be disturbed by
fishing trawlers. Recently. such a 250kg
bomb was discovered during routine annual
inspection a mere 9 feet from one of the
main oil pipelines in the Nelson field in the
heart of the North Sea and which usually
produces 160,000 barrels of oil a day. During
the process of moving the bomb and its
detonation by private contractors, the
pipeline will be filled with water to minimise
the chance ofa severe oil spillage and the
whole process is scheduled to take about
five days 1o complete. Oil exploration and
extraction has always the possibility of
ecological hazard. The technology of routine
underwater CCTV monitoring, however, can
significantly act 1o lessen such risks. i

Using a owlly different technology, side
scan sonar rechnology offers unique
facilities for mine counter measures, search
facilities, hydrophonic/geological survey and
commercial engineering survey operations.
It would have been systems of this tpe that
would have been used at the height of the
Cold War to hunt for mines on the sea bed.
Are they siill there?

Table 2 summarises the specification of a
typical side scan sonar systenm.

As a side scan sonar unit is towed above
the sea bed, fearures such as sunken ships
or ditched aircraft can be clearly visualised
on the colour monitor screen. They do not,
therefore, require a source of light to function.

UK Security Industry
Structures

In the UK, the British Security Industry
Association (BSIA) represents the interests
of over 260 member companies which
operate in the UK. Companies must be 1SO
9000 registered to belong to the association.
Groups such as the BSIA are increasingly
secking to introduce increased regulation
into the security industry which is rapidly
expanding and with presently a urnover of
around &3 billion per year. The BSIA has
also helped to esmblish the National Approval

Parameter Value

Resolution 700 TV linss (wpical :
Sengitraty (Bmits) 0-0002 kix (at facepiate) i
Sensor type 1in. Siicon Intensified Target {SIT)
Water depth 3,000m
lens 6-6mm f1-8 t
Iris Automstic light control
Focus Foed (150mm to infinity)
Angie of view BB diagonal
Table 1. Specification Simrad GE1324
low light, long range camera. i

Parameter Value

Display 300 BG40 48D % 128 colours
Frequency of transducer 120330

1206758

Depth mting 1.000m

Tetametry 2 wire (twisted pairfeoan)
Poier regUirement ) Z00VA

Wesight (fowfish) 272z
Table 2. Specification of typical Side
Scan Sonar unit.

¢ Coundil of Security Systems (NACOSS).

At a local level, the relevant police
constabulary are usually able to provide a
list of security alarm installers which have
been vetied from a ‘securiy’ point of view —
presumably through verifying personnel of
the companies and general checking on
their performance. It tends oniy to be
commercial premises that can opt o pay for
police response to their alarms.

The Association of the Chicf Police Officers
(ACPO) has issued draft guidance that in the
event of more rhan four false alarms per yvear,
afficers should no longer respond o calls.

i The lack of a guaranteed police response

may in tm involve problems with obtaining

required levels of insurance cover.

In terms of standards, BS4737 — ‘Intruder

¢ Alarm Systems in Buildings' — gives derailed
: guidance on professionally installed alarm

systems and has general alignment with IEC

328. The document BS 6707 — ‘Specification

for Intruder Alarm Systems for Consumer

Installation’ defines a level of specification

for systems installed primarily by the do-it-
vourself enthusiast.

. Security USA

Security in the USA is largely abour
preserving wealth. To those who have, so

i will they continue to have and those who

have not, then this will continue to be their
lot. There are useful generalities, however,
in studying experience in security from the
LISA perspective. Also, extensive research
into the criminal mind, even to the extent of
accompanying burglars as they ply their
trade, has furnished an extensive if not

¢ exotic literature. The earlier appearance of
¢ the US security industry — worth currently
: around $£14 billion per year, has given it

more time to rationalise its statistics.
There is, for example, a wend that
households of lower income are actually

burgled more often. This is primarily on
: account that a ‘low income neighbourhood’

is probably intimately known by a burglar

i and presents an easy target. While more
: affluent households present more of a

tempiation, these houses are probably
better protected.
There is also a ‘time in residence” effect.

Houses are most likely to be burgled in the

first 6 months after occupation. This is
perhaps because the occupant tends o put

: offfiting an alarm as more pressing items are
i fist resolved. Another consideration is that

‘strange’ vehicles in drives would not atiract
undue atention in a newly occupied home.
In these days of getting inside the criminal

¢ mind, the currénty favoured theory of the

process of burglary is explained by the so-
called ‘Rational Choice Theornv', as
expounded by Gary Becker around 1988.

: According to this theory, each burglary tends
: 10 be a judgment between the benefits —

something for nothing —and the risk of

: being caught. Key factors will determine the

perceived balance of rsk. The possible spoils

: of burglary are offset by the number of
i security precautions observed. A key

: countermeasure is the presence or

i otherwise of a security alarm system.

It is not surprising that the US home

I security industry favours the deployment of
¢ alarms to combat burglary. A wpical set of
i data 1o confirm this view of things is

indicated in Table 3.

In this context, additional security
precautions can include a car in the
driveway, exterior lights, adequate locks on
doors or a dog. Managerial measures can
include having mail collected and stopping
newspaper and milk deliveries. The ratio of
incidence of burglary between extremes of
protection is a surprising factor of 109. On

the law or averages, in the USA, houses

withaut burglar alarms are wpically around

i 25 times more likely to be burgled.

In_the USA, the time to respond to an

i alarm may be 15 minutes for a private

¢ security company or 30 minutes for the

: police on a good day when they have less

i serious matters to attend to. Today’s burglars
¢ do not hang about — in and out in under 5

! minutes. It is quite rare, therefore, for

¢ burglars to be intercepied on the premises.

In the USA, most domestic and

¢ commercial alarms have been monitored
i traditonally by the local police. The
> relatively large number of false alarms,

however, has been a serious problem. When

¢ alarms are still monitored by local police,

i various escalating codes of practice have

: been implemented — state by state, citv by
i city, to try to reduce such a waste of police
¢ time. Such measures include on the spot

: fines for each false alarm — leading 1o

! suspension of cover in the event of say,

¢ more than 4 false alarms in a year.

This has led 1o the growth of the private

I sectar to monitor dlarms. Where private

patrols are disparched and find evidence ofa

i break in, the police are notified, who in turn,

¢ respond more mpidly: Apparently, such private
! guard companies employ offduty policemen

i and those with ‘military experience’. They are
¢ issued with and wear bullet proof vests and

: carry arms — for self defence..

The difference between the USA and the
UK in terms of alarm monitoring is quite

interesting. In the USA, the last thing
: anyone would do when a neighbour’s alarm
¢ goes off in the middle of the night is to call

round and investigare. In the UK,
neighbourhood watch schemes would

: encourage neighbours to watch properties
¢ during holidays and to reset any false

¢ alarms. This is also helped by the typical

: marvellous closeness with which modern

houses in the UK are constructed. Thus,

alarms in the UK are not perceived as

resulting in a slow response:
Average rates of false alarms in the USA

¢ have been declining, as a result of pressure
: from various agencies — in particular, the

i security industry itself, which perceives that
i every false alarm is a small dentin its

reputation. In the UK, however. there is not

Alarm Status Precautions Probability of Burglaries %
NONE Less than 3 2:29
YES Less than 3 1-35
NONE Greater than 3 11
YES Greater than 3 021

Table 3. Relative effects of having combinations of alarm systems and levels of precautions.
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the same incentive to reduce false alarms.
Mast alarms are not connecied to the police
or central private monitoring agency and
neither are all alarms registered like
televisions or cars.

Technological
Development

The development of battery technology has
helped the development of wireless
systems. This confirms the trend for wired
svstems o lose marker share 10 wireless
systems. There is also the prospeet of
greater integration of securin=based
applications into emerging
telecommunications functions. Thus, using
cellular network technology, an advanced
mohile phone could be capable of alerting
its owner to the status of his or her alarm
system. Also, the mange of functions able
be handled by devices of the current
foatprint of today’s mobile phone is likely 1o
expand significanty. Many of these functions
will have significance for the security
industry. Remote video monitoring of sites
using video phones of the future may even
be possible.

With the process of global deregulation of
telecommunications, phone companies are
acutely aware of the range of services they
could potentially offer. Their entrance into
the security industry is awaited with some
trepidation. Also. in city areas, independent
radio networks dre being esmablished to
provide increased resilience to alarm
maonitoring. This is to safeguard against loss
of conventional telephone links.

Summary
The sobering effect of the approach of a
new millennium is cerwainly initiating much
by way of reflection in the security of the
world. Security can, in fact, be viewed with
two perspectives. One is the influence of
things external that promprt the need for
security measures and the other is the
means and methods o provide that level of
security. To have a balanced view of security
requires both to be appreciated. With the
world increasingly interconnected in so
muny wavs — sodially, economically,
ecologically and politically, problems in
these areas tend 1o ripple round the world.
While it is appropriate to assimilate and
develop security technology to make our
lives and living spaces safer, in the bigger
picture, the ourworking of the 20th
century’s interpretation of market forces is
creating the very conditions through social
and ecological havoc to undermine the very
security that we currently enjoy.
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Tel: (01905) 21464, Fax: (01905) 613625.

Video Imaging Supplies,
Unit 3, Crownfields,
Wycombe Road,
Princes Risborough,
Buckinghamshire,
HP27 9NR.

Tel; (01844) 275255.

Dedicated Micros,

11 Oak Street,
Swinton,

Manchester,
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Tel: (0161) 794 0424,

Simrad Ltd.,
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Tel: (01224) 226500.
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Get into PIC Programming with

Forest Electronic Developments!

RS232 interfaca.

PIC Basic Controller Modules - from £27.00

PIC BASIC conirallers offer a2 well featured BASIC language running in
real time directly on a PIC Microcontroller. The 16C74 varsion has 8k
EEPROM with up to 2000 lines of BASIC, 27 lines of programmable 1/0,
a serial interface and a 4MHz clock, 8 x A/D inputs and a PWM output,
3 timers and interrupt support in BASIC, and an interrupt driven serial

16C57 module kit 8k EEPROM £25.00 Prebulit £30.00

16G74 module kit 4MHz £35.00 Prebuilt £42.00

16C74 module kit 20MHz £40.00 Prebuilt £46,00

Instructions, devalopment software and documentation on 3.57 disk ars includad.
PIC BASIC Compiller - avzailable for the 16C74 £50.00

PIC Programmers - kit £40.00, pre-built £50.00
Original: Programs 16C5x, 16C55x, 16C6x, 16G7x, 16C84.
Serial: Programs 12C5xx, 16C55x, 16C6x, 16C7x, 16C/F84, PIC14000
Both operate over a serial link to a PC. Includes all components, PCB
and programmed PIC, Windows scftware plus our Windows based
development environment. Serial programmer has a ZIF sockst

=
ip IS SRR 0. 13!
Telephone for our catalogue or visit our web site for
All prices exclude 17.5% VAT, ¢ Technology Education Index

and £4.50 carriage charge. \; 4001? Wellington Road
- T i ington
technologyindex@btintemet.com *"/ KentBRS 4AQ
http/fwww.technologyindex.com — Tel: (01689) 876880

PIC Development Environment and Simulator
A Windovis bassd PIC Simulator and Davelopment Environment, up to
50 times faster than MPSIM. £25 Inc. P&P if bought with Programmer,
otherwise £30.00 inc. P&P. 32bit version available if required.

Blank PICs 16F84-04 £6, 16C74/JW £24, 16C57-04 OTP £5.00
12C508-04P £2.20, 12C508-04P £2.70, PIC14000 04P £10.00
Add £3.00 for Postage, Packing and Handling, all ordars which are held in stock will
be sent by retum, first class post. Paymsnt by Visa/Accasy/Mastarcard or
cheque/PO payabls to :

jE Forest Electronic Developments
(R.JAbbott  GM.Wamer)
10 Holmhurst Avenue, Christchurch, Dorset, BH23 5PQ.
Phone/fax: 01425-270191
Visit our web site at http://www.lakewood.win-uk.net/fed.htm
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Unpowered ‘Smart’
Electrochromic
Windows

Recent work by Dr Clemens
Bechinger, previously at the
Natonal Renewable Energy
Laboratory in Colorado. but
now at the University of
Konstanz in Germany: has been
the development of a
revolutionary selfpowered
elecrrochromic window
requiring no external power
supply, which has recently been
publicised in Nature (Nature
Volume 383, 17 October 1996).
Both electrochromic materials
{materials that change colour in
response (o a voltage driven
change in oxidation staie) and
photochromic materials
(materials that change colour
after light absorption) are
currently being investigated for
several potential applications in
‘smart’ windows, imaging
devices and display devices. In
Bechinger’s device, an
electrochromic film and a
photovoliaic film form the two
elecirodes of an electrochromic
cell. The separation of the tvo
elecirodes allows both
electrochromic and
photochromic properties to be
optimised individually.

The light absorbing function
of the photoelectrochromic
(PEC) cell is performed by a
dye-covered electrode that
produces a voltage suffidient o
colour a 500am thick thermally
evaporated W03
electrochromie film on an
Indium tin oxide (1TO) couted
glass subsrrate. The dye is
Ruthenium(IHL'1L" (where I is
2. 2-bipyridine—4.4" dicarboxylate
and L is 4 4’ -dimethyl-2,2-
bipyridine), is deposited Fom a

by Dr. Chris Lavers

dilute solution in ethanol to
leave a TIO® (sapphire)
electrode almost completely
transparent to visible light. The
cell is filled with Lithium lodide
and 4-=bunylpyridine. Light
absorption by the sensitised dve
leads 1o electron injection in

-

the Ti0» film. An open-circuit
photovoltage of 0-6-09Vis.
generted but 1s insufficient to
colour the cell. However, when
the cell is short-circuited, a
Lithium Tunsgsien oxide s
formed which has a distinct
blue colour.

WO (transparent) + Li+
LW (coloured)

The electrochromic process
is highly reversible and lifetimes
of over 107 ¢ycles have been
demonstraied in displays. When
the incident light is blocked, the
cell spontaneously discharges
and returns back to its bleached
transparent state. Photo 3
shows the wpical PEC cell's
absorbance in both the
bleached and coloured states.

The PEC device (shown in
Phoro 4 under illumination) has
advantages over earlier ‘smart’
windows as existing ‘smart’
windows require an external
power supply. A self-powered
‘smart’ window which uses the
energy of incident sunlight 1o
modulate its own transmissivity
could be easily installed in
existing buildings without
significant expense and reduces
the necessity for air-
conditioning. In addition, even
infra-red absorbing dyes may be
emploved in these electrade
systems, in which case, the

0

Figure 1. I
Typical PEC
device
absorbance
in both a
bleached

coloured
state.

Absorbance

Blue coloured state

Bleached clear state

o
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Photo 4. Photograph of a PEC cell with a 25cm® area: Left). The bleached state of the cell is we
and some scattering from the Ti0O2 electrode. Middle). The dark blue coloured state is achieved by illuminating the cell at an intensity
of about 75mW cm” for 60 seconds. Right). The cell with both regions coloured and bleached is achieved by selective illumination of

the substrate. Here, one corner has been kept masked. The states shown in Middle and Right will remain virtually unchanged for up to
24 hours if the cell is kept at open-circuit.
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akly yellow due to the photochromic dye|
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device would be transparent to
visible light but darkened by
sunlight or when addressed by
an infra-red semiconductor
laser diode. Current dye-
sensitised electrodes are quite
inexpensive, robust and easily
scaled up-to give larse-arca
substrates, certainly a problem
in large scale liquid crystal
device technology. Dr Clemens
Bechinger also says that it is
possible to significantly lower
the voltage threshold required
for switching. The use of
magnesium fluoride layers has
allowed him to achieve their
smullest switching voltage of
0-87V 1o daie.

Formation

of the British
Entertainment
Laser Association

Several of the UK's leading
oprtical suppliers, including
Specira Physics and the laser
giant, Coherent (actually an
American company), have
decided to form theirown
industrial watchdog to protect
against untrained and unsafe
use of laser equipment for
venues such as laser light
shows, in line with current UK
legislature and guidelines from
the Health and Saferv Executive.
The new organisation is to be
called BELA, an acronvm of the
British Entertainment Laser
Assocition. Future aims will be
o extend this organisation to
cover European suppliers and
o 1y to readdress the
downwart irend of an industry
in which until recently; the UK
was the mujor supplier of lasers
and laser display systems.
Unfortunately, poor inward
investment and resuliing
inferior quality products has
knocked the UK off its top
position. Britain is unlikely 1o
act independently of its
Europedn pariners as the
French laser association, Club
Laser de Puissance, has strongly
advocated the development of a
European laser simitegy o cover
the existing eleven national
laser associations for some
tme, to form a pan-European
laser federation. Further
information may be obtained by
conucting:

Ms Helen Goldsmith,

Laser 2004,

Britannia House,

Denford Road,

Ringstead,

Northamptonshire,

NN144DE

Tel: (0193) 461 666

Fat: (0193) 461 699

UK Laser Forum

i A new UK forum for optical

technologies and devices has
just been launched. The
council for Laserand Eleciro-
Optic Research and
Development (CLEORD) has
been formed from a number of
academic departments, end
users and regional and local
organisations. CLEORD will
represent the diverse interests
of the British oproelectronics
community to the British

¢ Government and also o the
: expanding European Union for

European funds. Its main
objectives are to promote
technology transfer within the
UK and the dissemination of
scientific information on laser
applicadons and opwoelectronics
technologies.

Fax: (01923) 839 393.

The Future

is Bright, the
Future is ITEC

: The Government's Office of

Science and Technology has
produced z series of Action
Plans for all of the key
technological areas in the UK

¢ According to the Government's

latest Department of Trade and
Industry report, information
technology, electronics and

: communications (ITEC) “will

be the industry thar determines
our future success and
competitiveness in all industry

i sectors in the next one or two
¢ decades”, says the ITEC panel.

Following consultation with
10,000 people, each of 16
dedicated panels, including IT,
electronics and communications,
defence and serospace. energy

: and transport ideatified the

likely trends and the hurdles in
the next 10-20 years and the
developments in science,
engineering and technology
needed to overcome them.
ITEC stresses the need 10
involve both business and
research, the necessity to
evolve a national strategy for
technology tmnsfer and 1o
cement the existing
relationship between academic
departments and indusiry.
Copies of The Foresight panel
Action Plans mayv be obiained
iree from the Office of Science

: and Technology by sending a

fax to (0171) 271 2015.

Technical Information Services

Suppliers of all Service/Fault/Technical Books
76 Church St, Larkhall, Lanarks, ML9 1HE
N.B.: There is a £2.50 Post/Handling Charge on all orders
Send an SAE For Your Free Quote & Catalogue

We have the world's Largest Selection of

SERVICE
MANUALS

VCR CIRCUITS £8.00 CTV CIRCUITS £6.00
HELPING YOU TO FIGHT RISING COSTS
=000~
GTY GIRGUIT GOLLEGTIONS
Imagine almost every Ferg' CTV circuit ever released from 1980°s
till the present for £45.00, or Bush for £22, Hitachi £45,
Mitsubishi £38, Panasonic £30.. stc...

Call for full list & prices of all 27 collections

TOP SELLING BOOKS

PRACT' VCR or TV REPAIR £16.95 each (or £30 for Both)
MICROWAVES: ENERGY & OVENS £12.95
Data Reference Guide(Chassis/Make/Model X-Ref')  £9.95
EURO’ SCRAMB' SYS' (New 5th Edn)) £34.00
Buying . Selling & Servicing Used CTV/VCR/CD £9.95 each
IC DATA BOOKS - Various Titles, Call for List£12.95 each

We have 100's of Titles, send SAE for Full List

SERVICE MANUAL LIBRARY
BUY ANY MANUAL FOR £10.00
OR SWAP AT £5.00 EACH (plus £250 p+p)
Initial Joining Fee £69.95 ($20/annum, thereafter)
Hundreds of peaple, both Amature & Professional, have already
discovered exactly how efficient and cost-saving this library is,
even if you only use a handful of manuals each year.

=000~ -
Vis4

S—— NEW RELEASES:

3.5" Disk Drives (instaliation & Cires): £9.50

Data Ref' Guide on 3.5" Disk: £5.00

!DESIGNER COLLECTIONS!
AMATURE: 10 Service Manuals (as needed), Data Ref',
Pract’ TV & VCR Repairs, Radio Repairs, Thorn Serv' Set,
any 3 CTV cire' collections. Now £180.00 £199.99
PROFESSIONAL: 20 Service Manuals (as needed), Data
Ref’, Pract' CTV & VCR Repairs, Microwave:E&Q, Radio
Repairs, Buy, Sell, Serv' Set, Thomn Serv' Set, any 5 CTV circ'
collections. Now £345.00 £370-09
MANUALS: 20 Service Manuals (as needed), and Data Ref’
Guide, Now £185.00 £200-90

Phone our HOTLINES on:
01698 883334/884585

or FAX 01698 884825
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Printer Port Adaptor

" by Neil Johnson

The ordinary PC-compatible computer : Printer Port
can form the beart of a powerful
measurement and control system,
offering data processing, storage,
graphbical display, user interface and
communications facilities in one unit.
However, for interfacing to user-
designed custom bardware, the PC is
somewhat lacking.

his project presents a
Tsnluliun to this deficiency

— the PC Interface Bus, or
IBUS, for short. The IBUS is a
simple S-bit bidirectional bus
aperating at a fairly modest
speed, and can handle a large
number of interface modules.

The IBUS

The IBUS has been designed o
satisfy the needs of the PC
expansion enthusiast, with the
aims of minimum interface
component cost and large
expansion capability. All
previous PC expansion projects
have either used one of the
PC’s standard ports or a special
purpose card. On a wypical PC,
you are limited 1o one free
printer port, one free serial port
and three or four spare slots. In
contrast, the IBUS can, in
theory, interface 256 separate
malules to one printer port.
This should provide plenty of
room for even the most
enthusiastic constructor!

The IBUS has been designed
to provide full electrical
isolation between the PC and
the interface bus and anvy
connected modules. This is
achieved with opto-isolators
and a DC-DC converter.

Finally, simplicity of design
has been a key design
requirement. There is a certain
natural beauty in simple
designs. Problems tend to
breed like rabbits in complex

systems, causing frustration for
the designer, consiructor and
user (sometimes one and the
same). This project uses a
programmable logic device 1o
keep the component count low
and the PCB lavout as small and
simple as possible.

The full specification of the
IBUS is shown in Table 1.

Adaptor

The first module in the IBUS
chain is the Printer Port
Adapior: As its name suggests, it
provides an interface berween
the PC’s printer port and the
IBUS. A block diagram for the
Prnter Port Adaptor is shown in
Figure 1.

Starting at the left, the Printer
Port is buffered 10 drive the
opto-isolator array: Together
with the DC-BC converter, this
provides toral electrical isolation
between the PC and the IBUS.

A second set of buffers
follows the apro-isolators
before feeding the signals into
the core of the adaptor, the
Logic Module. This consists of a
seral-to-parallel shift register

Intesface:
Address:
Data;
Control:
Supply:
Cable:

B-bit (0-255)
£-bit (0-255), bidirectional

Timing:
Signal Leveds standard TIL:
low: < 0-BV
nigh: > 2.0V

Table 1. IBUS Specification.

Read, Wite strobes, active low, data latched on nsing edge
+5V @ 200mA is available for powening bus interiace circuit only
Standard 34-way IDC rbbon cable, unterminated

Connectors: Standard 34-way IDC connectors, bump polarized

Bus cycle time approximately 1ms, depending on speed of host PC.
Read, Write need 4 cycles, approdmately 4ms total,

Bus Connections:
Pin Function Pin Function
3 |l GND . GND
AD 4 AL
5 AZ (5} A3
T Ad 8 AS
B AB 10 A7
11 GND 12 GND
i3 +5V i4 +5V
i5 +58V 16 +av
1T GND i8 GND
19 RD 20 GND
21 WR 22 EBND
23 GND 24  GND
25 o7 26 (3]
27 555 28 D4
29 03 30 D2
3. D1 32 B0
33 GND 34 kD

providing dara 1o three regisrers:
an 3-bit address register, a 4-bit
control regisier, and an 8-bit
bidirectional dara regisier. The
IBUS Port connects directly 1o
the Logic Module on the right
hand side.
The power supply consists of

two parts. The first part regulates

: the DC supply down to +5V

¢ and is able to supply up o 500mA.

¢ This provides power for the
IBUiS-side circuitry and the IBUS
interface itself. The second part
of the power supply, the DC-DC
converier, provides an
electrically isolated supply for
the PC-side of the adapror.

Figure 1. Block diagram.

FSU
DC-DC
Canv. q
|
i
]
]
{ Logic
: i =3 Module
- !
!
Printer Buffers Opto Buffers
Port isolotors \__J
IBUS
Port
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How it Works : whose output is buffered by IC2. @ difference can be considerable, Diode D1 protects the board

The full circuit diagram of the
IBUS printer port adaptor is
shown in Figure 2. The printer
port is a simple TTl-level
interface. It provides a number
of input and output pins
suitable for direct connection o
logic gates. To minimize the
aumber of expensive opto-
isolators, a serial interface is
used berween the PC and the
IBUS adapror. In this design,

IC1 is the DC-DC converter.
It consists of an oscillator, a
small transformerand a
rectifier/smoothing circuit, with
the transformer providing the
isolation between the inpur and
the output. The converter
provides a regulated +35V
output, up to 200mA. to drive
the buffer and LED circuits.

Together with the opto-

isolators, it provides complete

The isolated and buffered
signals from the printer port are
then fed into the main circuit
block. IC8. This is a Complex
Programmable Logic Device
(CPLD), containing
approximately 2,000 logic gates
— imagine this as 500 oypical
quad logic ICs, and one can see
the benefits of using this device.
A full diagram of the main logic
is shown in Figure 3, and will be

from incorrect supply polarity,
while diode D2 protects IC2
against reverse voltages, most
likely after the power is
switched off. Supply status is
provided by LED1 — the
ubiquitous "Power On' indicator.

Embedded Logic

The heart of the IBUS printer
port adaptor is IC8, a CPLD

: : elecirical isolation between the discussed bhelow ed with the ¢ T
; s programmed with the complex
qaly l;(;u;lilmﬁs e reqlmre;dlg PC and the IBUS. All connections to the IBUS logic of this design. A black
provies al the toniro’. anth Gats The other side of the barrier are made directly to IC8. The

signals: Data In, Data Out,
Clock, and Load.

Starting with the PC side of
the electrical barrier, the PC is
attached to the printer port,
JP1, from which the four signals
are connected. IC2, a hex
Schmite buffer, provides extra
drive signal for the opto-LEDs
(IC4-6) and signal buffering for
the opto-transistor, IC7. Resistor
R12 provides a pull-up for the
open-collector signal from the
printer port, while R10 ties the
unused inputs high.

To drive the LEDs in the
opto-isolatars, the high current

sinking o atiflity (.){ the TFL ~ less current than they source — PSU is based around IC9, a Address Regist
m;tp D e u*}(::(L “.“.h ms'f[m:b typically a few tens of standard 78xx series linear 7

I‘L‘ RS B5ligwtiog the l_j-,D microamps, while sourcing regulator — in this case, a 7805 $ $§ &%WREEMH
LL!TI’EHI Ato :_lbOUI 10mA. Resistor several hundred microamps. \'mtian[ capable of supplying up 10 Controf Register

R6 provides a (‘:ollecmr ],Bad for For any circuit with more than a ©S00mA. Power enters the 11  Address Register
the opto-transistor of IC7, few tuntcad i puts, this

is similar, with roles reversed for
the buffers. Resistors R7, RS and
R12 provide collector loads for
the opto-transistors of IC4-6,
and resistor R4 limits the LED
current in IC7. As before, R9

ties the unused inputs high.

It is worth noting the reason
for ving the unused inpuis to a
high state. Although not strictly
necessary for ordinary TTL
gates, as they will naturally float
to a high state, it makes good
practice o externally tie them
high. They could be pulled low
through a suitable resistor.
However, TTL inputs sink far

remaining connectar pins are
connected to either ground or
35V These supplies are only for
powering a small number of
interface components, not for
entire interface modules. If oo
much current is drawn from the
IBUS, ICY will not be able 1o
provide sufficient current
power both the onboard
circuits and the extra load,
causing it 1o overhear and,
eventuaily, shut down. You have
been warned!

The final part of the circuit
provides the Power Supply Unit
(PSU) and a reset pulse. The

board via DC connector, PL1.

diagram of the logic system is
shown in Figure 3.

Data from the PC enters via
the Daraln signal, clocked into
the 10-bit Master Shift Register
(MSR) by the Clock signal. Once
all 10 hits have been loaded. the
Load strobe line is puised high.
The top two bits of the shift
register provide a set of enable
signals via an internal address
decoder. These lines select
which of the internal registers
is activated by the Load strobe.
The register address
allocations are:
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below illustrates:

CR and two enable signals.
To write a byte to the IBUS,

IBUS data output buffers are
put back into a high-impedance

— en  EBITREG Address Regster ]_ 135 jBUS A7
— L N D7l fats inf7] ata_oull7] B 39
ois! e e Oata outls) __-
iD ¥ D5l dzts_n[5] data_outfs] = =1 IEUS A5
ol data_out4] 40
Address K 31 data_outi3] (S P g
Decoger d F—— K___Digl dats_out]2} ] & [BUS_As
K Dl dats_culfl] 42
j } K D) dats_out]0] I ]
’ :_out[0] [ 3 —JB0s &1y
43 IBUS_AD
o a4 {EDS 20>
— - Regser [ d P IS
Dzl i}o— 37 E0S =0
oil ===
K_oiol L]
= =
1DBITSR = &
data_outig] = y =1
dats_cutiB] e =
ﬁm_uu]‘{?i < Dinl E"‘ data_eutf7] p{}?? S
data_oue] T ooy daia ous]—EOS 4
data_in data_ocutis] —| Di5] Gata datz_out] }i POI'-%' <
:Ik_sn dats_gutl—=—T—<K DAl it data_outlai—j= o —< 3
gata_ootSl iy _52—%1 data_inf3] 9a=_outdl P%;_E
aa.—._out@ o < 1 data_in[2] data_out]d] o
data_outf1]—5e —< D1 data_outf]—j== <]
data_eut{j— < Dio} data_out[0] I
Masiar Shift Hegister
_ 8BITFSA
ey Caizlin
Register
:> Flle] :
- serial_out
. i3
K PE2
ST
>: FIol
Gzoa—= < > POID) 25 BUS 5%
i)
Figure 3. CPLD Logic.
The MSR provides a write- ¢ assigned as follows: ¢ full, bidirectonal 8-bit interface:  § 1o register address 01. This
only interface 1o the internal H i 1o the IBUS— one as a paralle : loads the Darwa Ouiput Register
nly interface to tf t l : : he IBUS parallel ¢ loads the Data Output Reg
logic. A full 10-bit word is made  : Bit Functi ¢ output register, and the other i (DOR) with the desired byte.
up from the two address bits GROoN i asa parallel input, serial output | Secondly; bit 1 of the CR is
and the eight data bits. The E' gf: ’mm i shift register to send the ¢ turned on, enabling the output
address bits occupy the top two = A ¢ received data 1o the PC. Control  ©  bufters. Thirdly, the Write bit of
ddress b pv the o] : 5 Un; : d data 1o the PC. C I ¢ bulffers. Thirdly, the Write bit of
bits of the word, as the example | 3 Read : ofthe DR is from two bits of the @ the CRis pulsed, and finally, the

Address: 11
Data: 03110010
Data to wnte:r 1100110010

The Address Register (AR),
tap, is a write-only 8-bit register.
Its contents define the current
IBUS address, and all eight bits
are visible from the IBUS
connector. Before either a read
or a write operation, the
desired address is written into
the Address Register.

The Control Register (CR)
provides both internal and
external control signals. The
mwo external signals are Read
and Write. The two AND gates
between the CR and the IBUS
connector ensure that one, and
only one, of these lines can he
set low at any one time. This
ensures correct operation of
the IBUS even after a reset or if
corrupt data is written 1o the
CR. The other two control
signals are used to determine
the mode of operation of the
two ddta registers. The bits are

The Data Register consists of
rwo 8-bit registers 1o provide a

the 8-bit parallel output register
is used. Firstly, a byte is wrinen

state. Figure 4(a) shows the
states of the relevant signals,

Data stored on rising | edge

Data latched into DIR here

Address X
Data _— & >
Write
(a) Write Tycle
Address X
:
Data < 1 e
|
|
Read \ : /
Figure 4. Signal/data flow. (b) Read Cycle
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supply pins. For IC2 and I1C3,

pin 7 is GND and pin 14 is +5V

!_g_a‘@_i Alp] ——t

—:,— For ICS, pins 1 and 23 are GND
; datz_in[3] »—F——— l_ and pins 12 and 34 are +5V.
| =L i = : - < fias
: | I J—1 .2 o ar Figure 7 shows \}'llerc pins 1
*I—_ﬂ;/_ﬁ W and 44 are for ICS, the pin
a2 ‘ numbers following 2 counter-
"ﬁ— clockwise path around the
| B e Y : periphery of the device. Ifany
P p— ¢ voltage levels are missing or
data_in2j - T | i wrong, switch off immediately
i 4~ _ + P Q and investigate,
i > [ Assuming the supply voltages
.[ i I are correct, insert IC2 and the
Il —— four opto-isolators, 1C4-7. Please
o | note that IC7 is inseried upside
: data {111 T Sy — down with respect to the
., ' others, with its nowch pointing
downwards. Apply the power

again and check that +5Vis

~i - across IC2, pins 14 and 7. Ifall
¢ is well, continue with IC3 and
IC8. Repeat the supply check
once more, just to be sure.

The next stage of testing
involves connecting the adapior

Figure 5. Internal structure of the DIR.

to your PC. For this, a cable is
required. At ane end should be
4 25-way D-connector, and at
the other, a 26-way IDC
connector to mate with JP1. By

To read a byte from the IBUS,
the Read line must be set low;
data must be latched into the
Dara Input Register, the Read
line set high again, and the data
clocked out of the 8-bit shift
register and into the PC (sce
Figure(b)). Figure 5 shows the
internal structure of the DIR.
The first step is 1o set the Read
bit of the CR high. The inverters
automatically convert this (o a
low fevel for the IBUS. Then,
the Mode bir of the CR is set to
a 0, preparing the Data Input
Registier (DIR) to receive a
parallel byte. 1o latch the
current IBUS value into the
DIR, a dummy write is
performed to the DIR, at
address 00. The Read line is
then reset and the Mode bit set
to 2 1 (these rwo operations can
be combined into one write
the CR). Lastly, the eight data
bits are shifted out of the DIR
on successive dummy writes o
the DIR.

At first glance, irall looks
horribly complicated, but with
the aid of some relatively simple
software, virtually all of this
complexity is hidden (or. in
technical parlance, “encapsulated’).

Do It Yourself

Construction of the IBUS
Printer Port Adaptor is very
straightforward. All componenis
are mounted on the single-sided
board, using sockets where
indicated in the text. The PCB
overiay is shown in Figure 6.
Begin with the smallest
components, the wire link,

resistors, diodes, capacitor C10
and the decoupling capacitors.
Make sure the diodes are
inserted with the correct
polarity: Continue with the 1Cs,
voliage regulator and power
connector. A socket is needed
for IC8 as the CPLD is provided
in a PLCC (Plastic Leadless Chip
Carrier) surface mount package.
The owo buffer chips and the
opto-isolators can be mounted
direcily onto the board.

The DC-DC converter and
the owo data connectors should
next be soldered to the board.
Ensure that the converier is
inserted the correct way around
— pin 1 is indicated by a dot on
the body:-As a very expensive
item, vou only get one chance
of being right. Connect it the
wrong way around and . . . pufi?
In situations like this, the
author applies a variadon of a
maxim learnt at school: check
a thousand times, but onlv
solder once. Experience has
provided ample evidence to
support this practice.

Finally, fit the remaining
capacitor, C9, to the board,
again following the polarity
indications shown in Figure 6.

Testing, Testing
Before fitting the CPLD, and the
other ICs if sockets are used,
power up the board and check
the supply voluiges with a
muliimeter. A DC supply
capable of 9V at 300mA should
be sufficient. There should be a
regulared +5V across all of the

Sl I
Emﬁ]ﬁﬂ =

w2z

Figure 6. PCB component positions and PCB track layout.
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Moich

Figure 7. CPLD
(IC8) pinout.

far the easiest way of making
this cable is 10 use an IDC-
terminated D-connector —no
soldering is required
complete the termination. This
is much faster, and less error-
prone, than hand-soldering 25
lirtle wires. A vice can be used
to carefully squeeze the two
connector halves together.

Before connecting the
adapror to your PC, it is
advisable that the PC is rurned
off. With the D-connector Armly
attached to the PC, wurmn it back
on. With the IBUS adaptor
board powered up, you are now
ready 1o run some simple test
programs.

Program 1, shown in Listing
1, is a simple GWBASIC
program 1o exercise the :
functionality of the adaptor. The
value of the variable
LPT BaseAddr must be set 1o
whichever printer port your
IBUS adaptor is connected. On ¢
the standard PC, there are four £
addresses at which the printer
port can be found:

Address Printer Port

&H3BC Found on Monochrome
Dispiay Adaptor (MDA)
&H37B.  First printer port
&H27B  Second printer port
&H2BC  Third printer port

(&H = hexadecimal notabion)

Because the PC dees some
rearranging of its internal
addresses at bootup, the :
address of LPT1 actually varies.  :
If vou have an MDA card fited, !
then its printer port becomes
LPT1, with the first non-MDA
printer port becoming LPT2.
Without an MDA card, LPT1
becomes the first printer port
on your system. One of the
author’s computer systems has
an MDA card fitted, which
resulted in some initial confusion!  :

The above information :
should be sufficient 10
determine which address you
should use. If not, a little bit of

up. It is hoped that if evervbody

follows these guidelines, then
EMs should be compatible with
each other.

1. Limit the number of IBUS
addresses an EM uses 1o a
maximum of two. For simple
interfaces requiring 4 single 8-bit
read or write, one address will
be sufficient. For more complex
EMs, a svstem of control and
dara registers is suggested,
occupying two address spaces.
In this system, a control register
specifies the address of some
internal register, while the data
register is used 1o ansfer data
between the PC and the
selected internal register.

bus, two buffers for the Read
and Write lines, and an octal
transceiver for the data bus.

3. Try and encapsulate all of the
complexity of an EM inside the
software — a function,
procedure or subroutine. Think
of it as providing 2 software
interface to your EM. This will
make using vour EM
considerably easier, since cach
new application can use the
same, simple interface.

4. Put as much complexity into
the software as possible.
Keeping the design of the EMs
simple keeps the costs low,
reduces hardware problems,
and makes it much more fun.

Figure 8. How a number of
different Expansion Modules
(EMs) can be connected to the
IBUS Printer Port Adaptor.

IBUS

Analogue
Out

Anclogue Relay
In Switch
I

detective work should soon
provide an answer.

[fall is well, the program
should indicate the presence of
an IBUS adaptor card. The test
performed is to write a byte
into the DOR then read this
back into the DIR and then
back into the PC. If the two
values maich, the adaptor
should be functioning,.

As a further test, a second
program, Listing 2, can be used
to manually set or clear
individual bits in the AR and
DOR and the Read and Write
signals, and o read the
contents of the DIR. With the
aid of a multimeter or logic
probe, all the IBUS signals can
be tested.

Mission:
Expansion

You are now the proud cwner
of an 8-bit expansion bus for
your PC. What next? Expansion,
of course! The IBUS has been
designed so that the process
and cost of designing Expansion
Modules (EM) should be quite
straightforward and low cost.
Figure 8 shows how a number
of different EMs can be
connected to the IBUS Printer
Port Adapior.

To aid the construcior, a set
of guidelines has been drawn

2. Only use the IBUS supply
lines to power the IBUS
mierface components. For
example, a suggested circuit
that uses four ICs, with a
current consumption of about
SmA. Alternatively, just provide
power to a set of buffers
between the IBUS and the EM:
one octal buffer for the address

With today’s modern high-
speed computers, there is
plenty of processing power
going to wasie — use it}

To provide a starting block for
vour designs, a simple 8-bit IO
port is illustrated in Figure 9. 1t
contains all of the basic
functionality needed for an EM
—address decoding, data

Address Bus

Figure 9. Simple
digital /O module.

Address
Select
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writing and data reading. Add a
power supply, a chunk of
stripboard and a couple of
connectors, and we have our
first EM. Now, that's progress!

Support Software
To accompany this project, a
disk is available with a library of
software routines for 2 number
of different languages. As well
as the programs in Listings 1
and 2, there are source code
libraries for QBasic and C for
DOS, and a DLL for Windows
with example programs in
Visual Basic and Visual C.

Also on the disk is the design
dara for the CPLD, including full
schematic files and the JEDEC
programming file for
downloading 1o a programmer.
The Synario software used o
design the logic is freely
available from Maplin on the
Lattice data CD.
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Further Reading

For readers who would like
further information about PC
expansion techniques and
programming, the following
books were used durng the
development of this project.
For PC hardware:
PC htern, by Michael Tischer,
published by Abacus.
The Indispensable PC
Hardware Book,
by Hans-Peter Messmer,
published by Addison-Wesley.
Both books cover PC hardware
10 a considerable depth, in
particular, the operation and
programming requirements of
the various pars.
For Windows programming:
Programming Windows 3.1
and 95, both by Charles Petzold,
published by Microsoft Press.
These are very well-written
reference books on writing
programs for Windows 3.1 and
Windows 95. Aimed specifically
at the intermediate to advanced
C programmer.
For general electronics:
The Art of Electronics, by
Horowitz and Hill, published by
Cambridge University Press.
This is probably the best
book in its field, and also easy
to read for all levels of interest.
IF you have even the slightest
interest in electronics, this book
is definitely recommended.

S Fricter-Tert IEsstor b

D =0 1nen the teet fazied

1TTITOE)

&g THD BET wel Fmsd EIE R

e e
Limo e

) N o

th= Cleck lics

T (IEFiEsiasanss]) oD 8)/3) = 0 == o 15K

ANdE = S8 [EGE

i P e L s

i

- INVES) 2

Listing 1. Test Program 1.
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Listing 2. Test Program 2.

RESISTORS: All 5% %:W

Ri5 3300

Ri3 10K

CAPACITORS

C10 4:TuF 16V Tantalum Bead
C1-8 33nF Resin-dipped Ceramic
c9 1,000 25V Radial Blsctrolytic
SEMICONDUCTORS

D13 1NAGOL

ic1 biMEﬂEiGpS

€23 74Ls14

104-7 SFHB18-2

Ic8 isplSI1016

g8 IMTBOSCT

LEDY' 5mm Red LED

ek =4 LY

o 020 b

b s o e R s B

PC INTERFACE PARTS LIST

(63308
(G212)
(G10H)

(Wwasu)

MISCELLANEOUS

1P 26-way PCB IDC Plug 4 (FA43W) |

P2 33-wsy FCSIDC P{ug LI (FASSX)

Pl 2-1mem PCB Power Sockst 1 (RK3TS)
PCB 1 * SeeText *

FOR PC TO IBUS ADAPTOR CABLE: :

26-way 10T Sockst 1 (FG35G)

25-way 10C D-plug 1 uw7en
26-way |DC Ribbon Cable im (XR75S)

The sofiware accompanying this project, supplied on a 3%in. disk, and &
ready-programmed isplSi1016, are availabls from the suthor st the address
below. The disk costs £10 and the CPLD costs £15, Postage is £2 .50 for the UK,
£5 for everywhere eise. Pisase send your order, with chegus or posial omder
payable to “Nsail Johnson™, to: Nail Jehnson, 1BUS Adaptor, 2 Chapsl Fisld,
Dider Road, Nerthiam, East Sussex, UK TN31 &6P0.
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by Keith Brindley

ew versions of cormin computer
Nopemling systems are often launched

with significant hype. Windows 95, on its
taunch two years ago, was the prime example.
Millions of dollars were speat by Microsoft
worldwide 1o launch the then latest version of
its PC opemting system, advertising its virues in
press and broadeast media so that handlya
person on the pliner didn't know what
Windows 95 actually was. No-one is vet sure of
Microsoft's marketing policy for its next foray
into operating systems (Windows 98 is due nex

year sometime), but it’s a preuy safe bet that the

hvpe will be even bigger than before. After all,
what fappens on the PC deskiop is largely
driven by the products Microsoft develops.
Some 90% of the world's computer systems nn
some version of Microsoft’s operating systems —=
either DOS, Windows 3.1, Windows 93, ar
Wincows NT (that's if vou ke seriously
Microsoft's cur-down operating system for
palmiop and pen-based ponable computers,
Windows CE). As a resiult, the effecs of a new
version of Windows are bound 1o have a
widescale impact on the world's computers.

Other operating systems are launched witha
lirde less of a blaze of publicity, vet have a
similar impact on the word's computers. The
operating system on which Windows iself is
generally considered 1o have been based, muns
on most of the wordd's remaining computers -
Apple Madnioshes. Nobody can deny that the
operating system used by Apple Macintosh
computer s advanced. Indeed, it's so advanced
that Windows itself — even in its Windows 95
incarnation —only barely manages to match the
Mac OS eleven years after its inception.

The-Mac OS has evolved through several
releases since the Mae first took the computer
workd by storm back in 1984. Ar the end of July,
the latest version of it — Mac OS 8§ —was
released in the United States. Interestingly,
while Apple doesn't go in for the massive
advertising spends associated with Microsoft’s
Windows releases, sales of Mac OS 8 were
méye than four times what even Apple itsell
expeciad, with over 1-2 million copies sold in
less than rwo weeks, which proves that hype
isn't evenything. Indesed, hype is nothing
without a decent product 1o back it up.

As a rule, Apple localises its software for
relzses in other countries in a process that
tukes wo to three months, with the outcome
that the UK version should be available at just
about the time this columa goes (o press, so
ir's firting that [ look at Mac OS 8§ now.

At first glance, Mac OS § hus few visible
changes over earlier versions — slightlv changed
window appearance. a new fold-up window
button, a new screen font and so on—which is
EmmMOUA [0 proving that the Mac visual
interfice is about right as it smnds and where it
stooxd back in 1984 (it must be— 'cos Windows
95 emulates it, ight?). But it’s niot the visual

=rw-v3
2]

]

wmmmumoss
nmnhgunmy&lac.bnthehﬂhawhdmv
showing allases of applications as small
Mmﬁpbnmmﬁmﬂm
screen bottom are two

interface where the majority of the new

¢ feawres have been incorporated.

Underlying the interface are several new ools

¢ and functions that make Mac OS 8 the coolest

! operating system in town. For a start, the new

¢ Finder (the deskiop that controls the compuier
¢ interface —equivalent to Windows' Program

¢ Manager, File Manager; and Explorer in one) is
i the first version that is otally PowerPC narive.

¢ Priorto Mac OS 8, parts of the Finder were

: written in code that cardier Macdiniosh

: microprocessors could understand and use.

¢ While newer PowerPC microprocessors

! (available in all current models of Madntosh

i computers) can use such non-native code, they
i do soataspeed hit. Now that the Finder is

i PowerPC native, the Finder is, as a result,

: narally faster, more responsive, and muli-

{ threaded, all of which means that new features
i can be (and have been) added without

To this end. several new and unique featurss

i arcincorporated into Mac OS 8. One of the

i npicest i the use of springJcaded folders. This is
¢ a means whereby vou can locate folders nested
¢ within other folders right throughout your hard
i drive. Merely by double-clicking 2 folder or hard
i drive icon without leting go the mouse button
i afier the second dlick (this is a process clled,

i by Apple, a dick and a half), the older or hard
drive opens up to view the window it contains.

¢ Following that, you can continiie — dmgging to

¢ afolder within that window causes the next

: folder 1o open and the first one o cose, and so
¢ on, throughout the hierarchy: You can Lunch

¢ applications or open files this way, too. The

i process is even extended as vou drag files or

¢ folders on your desktop. allowing those files or
¢ folders to be movesd o springloaded folders

: anvwhere on yoursystem. So, in a single step,

P T L L L TR Ty T T Ty e
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there’s no need 1o actually have open windows
on your deskiop at all; keeping your screen
clear and unclunered. There's nothing else (in
any oiher operating system) quite likeit.
‘Having said that, Mac OS 8 brings two new
sorts of windows to the desktop for those who
still like to have window access. First of these is
pop-up windows. Here, you simply drag a
window to the bonom of the screen in
whatever position vou want, atwhich poini, the
window automatically converts to a b,
Clicking the tab thereafter apens the popup
window again. The point is, you're not
restricted to having the tab placed automarically
on a askbar where the opermting system pus
it. you can drag it to the position of your
choice, and even 1o second or subsequent
monitors vou might have on your sysiem.
Second new window type is button view; in

which files, Dlders or applicaions within any
¢ window can be changed into buttons which

open with a single dlick. By placing aliases of

selected files (the feature Windows 95 emulates
¢ with shorcuts) in a window, say, the window
: effectively becomes a dock which can be

oA

TR e

moved around the screen o SUit, giving easy

¢ and instant access to chosen arcas.

Mac O8 8 eaends the Mac's traditional ease
of use on the Internet, 0o, Incorporated are
new push technologies which allow users 1o
specify the types of information coming to their
deskiops from the Internet, and all the usual
armay of Internet access wols such as Internet
Explorer, Navigator, Emailer, and A0L

To round off the Internet tools, Personal Web
Sharing and Pessonal Net Finder are two new
fearures thar aflow any Macintosh running Mac
05 8 to be rumed into a Web server, by
enabling HTML and other Wedvfurmaned
content 10 be accessed by Web browsers on
any computer platforn.

Byvte magazine, in its December 1994 issue,
summed up the operating system situation
when it said:

"...it would not bé an exaggenition w
describe the history of the computer indusery
for the past decade as a massive effort to keep
up with Apple..."

Also, when rcf*mng directly to the Mac itself
in rhc same aricle:

..(the Mac) went on 10 pioneer or popuhme‘
almost every innovation in pemsonal compasing ™

There's little doubt, Mac OS 8 re-affirms all
this, stressing the advantages in ease-ofuse and
userfriendliness the Mac’s always had over
Windows and pushing it way out ahead again in
terms of powerful fearures. It will be interesting
to see which of the features Windows 98

ages to incude on its lunch nes year; in
its continued effor w keep up with the Mac OS.

The opinions expressed by the author are not

necessarily those of the publisher or the editor.
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The Need for Speed

by Stephen Waddington

Technologists spend a lot of time figuring out how to
enable voice and data networks to bandle larger
volumes of traffic. The standard response is to
throw more bandwidith at the netiwork to solve
performance problems. But is constantly increasing
bandwidith realistically the long term solution to
building and managing networks of the future?

Here, Stepben Waddington examines the options.
here are two driving forces fuelling the microprocessor business, even after almost
T mwo decades, Gordon Moore’s law still holds
2 wrue. In 1979, the Intel founder prophesicd
that processing power would double every
: 18 months. There is certainly no sign that
: the industry is about to run out of steam in
the next five years.

explosive growth in the technology

sector, namely, the continual
IMProvement iIn MICTOProcessor processing
power, and networking in the form of the
Internet, remote dialup connectivity and
bandwidth hungrv applications. In the

The networking sector is slightly Iess
predicrable. Networks face unprecedented
challenges roday. More and more users are
coming online, requiring access from more

¢ locations. Deskiop computing power
: continues to increase rapidly; driving the

development of bandwidth-intensive,
mission-critical deskiop applications. Other
new applications, particularly multimedia
applications, challenge the network

¢ infrastructure with new bandwidth

requirements that were never considered
during the initial network design.

i Additionally, intranets and Web-based
: computing are resulting in more widely
i distributed and unprediciable traffic flows

In terms of user demand, the use of more
muliimedia information on the Internet by
business and consumers is a major growth

: factor. The networking industry is

experiencing a fundamental shift from user
owned and privaie networks to a proliferation
of public access services and private virtual

¢ nemworks. Another driver is the availability of
affordable networking equipment that

enables lurger numbers of users w access

: comporate information from remote sites.

. Text Book Networking

¢ Before we go any further, let’s make a quick
¢ trip to a text hook and review what a

¢ nerwork looks like. Figure 1 shows each of
¢ the elements of a simplified network froma
I company’s perspective at one edge, 1o a

¢ private individual's perspective at the other
¢ edge. In the commercial world, users

I connect to a network via a local area office
¢ based network (LLAN). Beyond this,
companies with multiple sites are

interconnected via a wide area nerwork

WIDE AREA FOMMUNIg
NETWORK

(WAN)

i ==

OFFICE PC USERS

11111 ===

Figure 1. Networking infrastructure.

Owned and Public Network Privately owned and
managed construcied from  managed by ISP, alternativiey
Privately owned by telecom or  Telco and University rented service from a telecom
and managed cable company netwark or cable company
¥ Ve (3] 12 v
EDGE CORE EDGE
Wire or Wire Wire or Wire Wire
Wireless Wireless

PRPVIDER'S
(ISP}PRIVATE NETWORK

Cannections to the
ISP network can
be via lzased line

or talecom network

M ==
PRIVATE PC USER
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(WAN). The telecommunications network is
the very high-speed backbone of a counury’s
network infrastructure and Interner. At a
national level, telecommunications
operators such as British Telecom provide
services over a public network, with 2 core
nerwork capable of controlling and
managing the fow of every traffic type at
extremely high speeds.

At the other edge of the network, an
individual can connect to the Internet from
home directly over a public
telecommunications network or via an
Internet Service Provider (1SP). Regard
Figure 1 as a blueprint, but do not accept it
as a rigid model. For example, a LAN can be
completely self~contained with a few users
in a single office accessing a single server
and maybe a printer, without any external
connections. Similarly, the boundaries at the
edge of each segment of the network such
as the LAN/WAN or enterprise/
telecommunication network interface vary
a great deal and in some cases, can be
non-existent. For example, a remote user is
able to dial-up to 2 company WAN via a
telecommunications network and a user on
an office LAN could access the Internet viaa
dial-up Internet account.

Chaotic Demand

Within the UK, British Telecom’s central
trunking cables and long-distance cables are
now fibre optic, capable of handling a huge
capacity of up to 2-2G-bps. The newest
digital switches, which point information
into the direction of its intended recipient,
are much slower, but still fast enough —
655M-bps for the new ATM switches —to
shift dara around the country pretty quickly.

The problems begin when daia gets past
the nearest telecommunication operator’s
switching centre and heads toward
residential and business subscribers, since it
is usually carried over conventional copper
rwisted pair wiring. Since it is too costly to
convert all of this wiring to connect directly
to the fast network, the existing twisted pair
copper network must be worked over to
accommodate fast data transmission.

Meanwhile, networks keep adding users,
and those users want access from more
locations than ever before, including a
variety of remote sites. A proliferation of
bandwidth-intensive, mission-critical
applications, particularly muliimedia traffic,
is pushing up traffic levels. Intranets and
Web-based computing have resulied in
chaatic and unpredictable taffic flow.

Higher traffic flows are exacerbated by the
fact that, with Web-based computing, a PC
can be both a subscriber and a publisher of
information. The Web site paradigm means
that information can now come from
literally anywhere on the network, creating
massive amounts of traffic to and from
widely distributed locations.

Adding to all the other difficulties arising
from Web-based computing is the growing
loss of locality in traffic Bow. Hierarchical
SNA terminal/host systems based on
mainframe technologies are extremely
predictable when it comes 1o locating traffic.
By comparison, client/server systems,
though more busy than host-based systems,
still ler managers predict with relative

Networking
interoperability
test laboratory.

cermainty where most of the traffic will be
coming from and where it will be going. The
traditional 80 to 20 rule generally applies:
80% of the waffic tends to be local, 20%
remote.

Bur Web-based networks do not play by
this rule. Traffic is much more unprediciable
because of the disparate Web site paradigm.
And one of the biggest problems the
industry faces is having clienvserver
applications and Web-based networking to
coexist in the same nerwork environment.

Future Proof Networking

As a result of all the factors mentioned here,

we need 1o do a number of things in order

1o build successful nerworks in the future,

including:

@ Eswblish dynamic anywhere-to-
everywhere connections

@ Make performance predictable

@ Dcal with highly varable traffic flows

& Lower latency and lag 1o accommodate
time-sensitive applications

@ Set up levels of security for informarion
access

Interactive engineering
design networked multimedia
demonstrations.

If networks do not satisfy criteria like
these, performance will suffer and the
newer voice and video applications will
simply not be able o run. However, the
industry is already moving to meet these
challenges, Specifically, technologies are
evolving to high-speed LAN technologies,
among them 100BASE-T Fast Ethernet,
Gigabit Ethernet, OC-12 for Asynchronous
Transfer Mode (ATM), and broadband
switching targeted at diverse network
environments. Table 1 summarises current
network technologies at each level within
the nerwork environment. ‘

Let's refer back to the network shown in
Figure 1 and review the emerging standards
and rechnologies in each area. Figure 2
plots the emerging technologies in each
area of the network.

LAN Technology

Let start at the edge of the network with the
LAN. Gigabit Ethernet is an emerging LAN
transmission standard, defined earlier this
vear, that provides a dama e of 1 G-bps—a
billion bits per second. By comparison,
10Base-T runs at 10M-bps. Gigabit Ethernet
is defined in the [EEE 802.3 standard and the
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Technology Speed Medium Users
ADSL 1-544-8M-bps Twisted-pair (used as Home, small business, and enterprise
-a digital; broadband medium) access using exjsting copper ines
Cabls modem 510k-bps 1o S20-bss ‘Cozxial cable (usually uses Ethemet);  Homs, business and schoal aocess
in som= sysiems, telephans ussd
for upstream requests
Dedicatad S6k-ops Various Business e-mall with falry larzs file
56k-bps on attachments
Frame Ralay Digital 400k-bps Alrvaves Faster home and small enterprise
(DirecPC) satelite access
Ethemst 10M-bps 10BASET (twisted-pair); Most popular business jocal area
A0BASE-2 or -5 (coadal cable); network (LAN)
and 10BASE-F (optical fibre)
Fast Ethemet 100M-bps 100BASE-TH {twisted pair); Worksiations with 10M-bps and
100BASETX (coanal cabla); Ethemet cards can plug into a Fast
and 100BASE-FX (opticsl fibre) Ethamet LAN
FDDI 100M-bos Optical fibre: Large, wide—ranzs LAN usually in a fargs company
of & larger ISP ]
Frame relay 56k-bps to 1-544 M-bps Twisted-pair or coadal cable Large company backbone for LANs to ISP.and ISP o
Intemat Infrastructure
Gigahit EEhemst 1G-bps Optical finre (and 'copper’ up Workstations, networks with 10/160M-bps.
1o 25 metre) Ethemal will plug into Gigabit Elhemst switches
IDSL 128k-bps Twisted-pair Faster home and smzll business access
ISDN BRI: 64 1 1284-bps BHi: Twisted-pair BR: Faster hame and small business
Prl: 23 assipnable PRL: T-1 line access. PRI: Meduim and lage
B4k-bps channels plus enierpnse access
control channel; up to 1-544M-bps
oC-1 51-BAM-bps Optical fibre ISP to Intemst infrastructire and smsller finks within
Intemet infrastructure
OC-125TM-4 622-08M-bps Optical Tibre Intemet backbone
0C-24 1:244G-bps Optical fibre Intemst backbone
CC-256 13-271G-bps Optical fibre 70 be determined
0C-3’3TM-1 155-52M-bps Optical fibre Large company backbone and Intemet backbone
OC-485TM-186 2-488G-bps Optical fibre Intemst backbons
Regular 14-4 to 56k-bps Twisted-pair copper wire Home and small business access telephona sendce (POTS)
SciNet 2-325G-bps Optical fibre Part of the vBNS backibone (15 OC-3 lincs)
STM-84 10G-bps Optical fibre To be determined
T-1 (DS1) 1-544M-bps Twisi=d-pair or optica! fibre Large comipany to ISP and ISP to nfemet infrastnicture
T-1C {D510) 3-152M-bps Twisted-psir or optics! fibre Large company 1o ISP and ISP to Intemst infrastructure
T-2 (DS2) 6-312M-bps Twisted-pair or optical fire Large company to ISP and ISP o Intemeét infrastructuire
-3 {DS3) 45M-bps Coaxzl cabls ISP to Imtemet infrastructure and smslisr Iinks within Intemst
infrastructure
=D (B23D) 135M-bps Optical fibre ISP to Intemet infrastruciure and smaller links within

Table 1. Networking technologies.

Intemet nirastructure

Combined
Ethemet
neiwork
interface
card (NIC)
and modem.

EtherLink'lll

LAN+336 Modem
PC Card

For 10BASE-T
and Cosx

High speed backbone
switch from Lucent.

Family of hubs, the key device

that interfaces local area

networks (LAN) to form
a wide area nefwork (WAN).

Y
-
i
i
i
H
H
i

Telecommunications
network does not
necessarily have to be
wire based;
increasingly, operators
are opting to employ a
wireless infrastructure.

@» november 1957 ELECTRONICS AND BEYOND




LOCAL AREA WIDE AREA TELECOMMUNICATION INTEANET INTERNET
NETWORK NETWORK NETWORK PROVIDER'S
(LAN) (WAN) (ISP)PRIVATE NETWORK

DIGITAL
SATELLITE
OC-3/STM-1
T-1(DS1)
T-1C(DS1C)
T-2(DS2)
T-3(DS3)
T-3D(DS3D)

ETHERNET
FAST ETHERN
FRAME RELAY
GIGABIT ETHER

Figure 2, Networking technologies.
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OC-3/STM-1 A
FRAME RELAY
T-1(DS1)

ADSL
~ CABLE MODEM
56K bps
IDSL
ISDN
POTS

DIAL UP NETWORK

first product versions are beginning to
emerge. Gigabit Etherner will be used
primarily on optical fibre, with short
distances possible on copper media. Existing
Ethernet LANs with 10 and 100M-bps cards
can feed into a Gigabit Ethernet backbone. I

¥
ag®
get phngraphlcs to

scan
g2 ®

I

WAN Technology

An alternative technology that competes
with Gigabit Ethernet is ATM, although ATM
is primarily 2 WAN and Enterprise-based
technology: Cost. not in terms of product,
but in terms of wiring infrastructure, is the
issue which limits ATM in the LAN. ATM is a
switching technology that organises digital
daia into byte-size cells and transmits 53
cells at a ime over a digital medium.
Individually, a cell is processed
asynchronously relative 1 its related cells
and is gueued before being muliplexed
over the line. ATM switching handles
connection-oriented packets.

<

British Telecom video wall which is user to assess the performance of video stream*'
for interactive television in the local I

V34 +Fax
Ethernet+ GSM

.

INSERT

Gold Card

Multi-function PC Card

CE

——

Because ATM is designed to be easily
implemented by hardware rather than

software, faster processing specds are
: possible. The prespecified bit rates are
¢ either 155-520M-bps or 622:080M-bps. US

publication IEEE Spectrum reporis that
speetds on ATM networks are expected
reach 10G-bps.

Telecommunication
. Technologies

One of the major challenges facing
telecommunications operators is their
investment in 2 manire copper network
infrastructure. Fvisted pair networks were
designed and built for crude analogue voice-
based communications. This is not a good
fit with users seeking to run high-speed data

¢ connections to online service providers or

the Internet.

This does not mean that cable operators
will clean up the markes for digital
telecommunications services. Clearly; this is
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not happening. Instead, a new breed of
technologies called xDSL is enabling
multiple forms of data, voice, and video 10
be carried over traditional twisted-pair
copper wire. XDSL is expected to have a
significant impact in the next three vears by
supporting high-speed Internet/intranct
access, online services, video-on-demand,
TV signal delivery, interactive entertainment,
and voice transmissions.

The first xDSL technology was specified in
1987 by Bell Communications Research, a
consortium formed by the regional Bell
operating companies. At the time, xDSL was
designed to provide video-on-demand and
interactive TV applications over twisted-pair
wires. However, it stalled when alliances
soured between Bell companies and cable
companies. Interest in xDSL regained
momentum afier fibre-based broadband
loops proved to be oo costly and time-
consuming for widespread deployment.
However, xDSL technology is siill at least
two to three years from widespread
commercial availahility.

The Internet

Established in 1969 as a scientificacademic
network of four computers and financed by
the LS defence establishment, the Internet
is now a public, self-sustaining facility
accessible 1o tens of millions of people
world-wide. Physically, the Internet uses a
subset of the total resources of all the
currently existing public telecommunication
networks. Technically, what distinguishes
the Internet as a co-operative public
network is its use of a set of protocols called
Transmission Contral Protocol/Internet
Protocol (TCP/IP).

Modem from Portable Add-ons based |
on Rockwell/Lucent K56Flex technology.

Although e-mail is the most widely used
application on the Internet, the Web is the
most exciting with its great range of content.
Latest estimates put the number of Web sites
connected to the Internet at over 150
million, with approximately 9 million people
reporied to be using the Web every day.

However, for many businesses and users,
the Interner has not lived up to its promise
of fast access o a wealth of information,
increased sales from a channel to millions of
customers, reduced costs and improved
communications. This is why US universities
are creating a next generation Internet,

known as Internet2. At each of the member
universities, a team of developers and
engineers is working to develop and enable
Internei2 applications. At the same time,
each team co-ordinates iis effors with
similar teams at other Internet2 universities.

Leading universities see advanced
networking as critical 1o their teaching and
research missions. Internet2 provides the
framewaork for them to work together. The
project will simultaneously push the leading
edge of multimedia broadband networking,
and help meet the growing production
requirements of member universities. 12 is
also working with computer networking
corporations and non-profit organisations 1o
ensure that the developments of Internet2
are used to improve all computer networks,
including the existing Internet.

But Internet2 will not replace the current
Internet, nor is it a goal of Internet2 o build
a new nerwork. Inigally, Internei2 will make
use of existing national networks, such as
the National Science Foundation’s very high
speed Backbone Network Service.
Eventually. Internet2 will use other high
speed nerworks to connect all of its
members to each other and to other
research organisations, Part of the Internet2
mission is to assure that the technology —
both sofrware and hardware — is based on
open standards and is available 1o be
adopted by others, including commercial
network and Internet service providers.

Similarly, Internet2 will not replace
current Internet services for members,
ather organisations, or individuals. Member
institutions have pledged to use existing
Internet services for all network traffic that
is not related to Internet2. Other
organisations and individuals will continue
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to use the existing Internet services from
commercial providers for applicadons like e-
mail, the Web, and newsgroups. Interner2
will provide the means 1o demonstrate the
next generation of computer network
applicatons and engineering that can be
used o advance existing networks.

Aside from the much faster networks that
will be used by Interner2, the applications
developed will utilise 2 whole set of network
ools that do not cureently exist. For
example, one of these tools is commonly
known as a Quality-oFService guarantee.
Currently, all information on the Internet is
given equal priority as it is passed along the
network from one computer to another.
Quality-of-Service would allow applications
to reqquest a specific amount of bandwidth
or priority for themselves. This would allow
two compuiers running a medical
application to communicate at the high
speeds required for real-time interaction. At
the same time, a less bundwidth-intensive
application like the Web would need only
use the connection speed necessary forit o
operate smoothly, We'll examine this in
maore detail.

Dial-up Technologies
At the opposite edge of the nerwork, an
emerging technology, 56k-bps analogue
modems, will provide a range of midband -
28-8 1o 56k-bps access to the Internet,
intranets, and remote LANs. Although final
standards for this technology are expected
to take about two years to develop, some
pre-standard technology is already available.
There are currently two separate and
incompatible proprietary 56k-bps modem
rechnologies — X2 from US Roborics and
K36flex from Lucent Technologies and

\
O

Mest Christy Darnold ﬂ
Iy erogeoy
soimer’y paady pad
sperzimons indnire
swmiside ol e

e L prckiem®

Rockwell International. Potential users need
t0 be aware that in order to get 56k-bps
throughpur, there must be a 56k-bps
modem using compatible modulation
techniques at each end of the connection.
X2 and K56flex are currentdy torally
incompatible.

Borh 56k-bps technologies exploit the fact
that most telecommunication companies are
interconnected with digital lines. Assuming
your Internet connection provider has a
digital connection to its telephone company
office, the downstream taffic from your local
Internet access provider can use a new
transmission technique on your regular
twisted-pair phone line that bypasses the

usual digitalto-analogue conversion. The
modem, new or upgraded for X2, does not
need to demodulate the downsiream data.
Instead, it decodes a stream of multi-bit
voliage pulses generated as though theline
was equipped for digital information.
Upstream data siill requires digitalio-
analogue modulation.

The International Telecommunications
Union (TTU) is currently developing into a
standard, but international standards typically
ke years 10 evolve, and the market is
moving o0 fast 1o wait. Internet use is
increasing rapidly, and 56k-bps modems are
coming onto the market now. so it is in
customers’ best interests to have at least an
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interim standard as soon as passible. To
protect customers’ investments as formal
standards evolve, manufacturers are designing
their 56k-bps modem chips 1o be easily
upgradeable with a simple software change
that can be accomplished via the Internet.

Interim ISDN

If the 56k-bps standard is going to wke of,
all the bad or corroded splice connecions
in the mwisted pair wiring must be repliced
or the connecrion will be 100 noisy for high
speed data transmission. This is very costly
for the telecommunication companies,
which is why ISDN lines (128k-bps) have a
high price; the consumer is also paying for
the upgrade of the pairs to make the
cannection between his home or office and
the closest switching starion clean enough
for data wansfer,

Integrated Services Digital Nemwork
(ISDN) is a set of Consultative Commitiee
on International Telephone and Telegraphy
(CCITT)/International Telecommunications
Union (ITU) standards for digital
transmission over ordinary telephone
copperwire as well as over other media.
Home and business users who install ISDN
adapters can see highlv-graphic Web pages
arriving at mpid speeds of up 1o 128k-bps.
ISDN requires adapters at both ends of the
transmission so your access provider also
needs an ISDN adapter. ISDN is generally
available as a standard service from
telecommunications companies in most
urban areas in the US and Europe.

There are two levels of service: the Basic
Rate Interface (BRI), intended for the home
and small enterprise, and the Primary Rate
Interface (PRI), for larger users. Both mtes
include a number of B (bearer) channels
and a D (delta) channel. The B channels
carry data. voice; and other services.

The D channel carries control and
signalling information.

The Basic Rate Interface consists of two
64k-bps B channels and one 16k-bps D
channel, Thus, a Basic Rate user can have
up to 128k-bps service. The Primary Rate
consists of 23 B channels and one 64k-bps
D channel in the United Siates or 30 B
channels and 1 D channel in Europe.

More Than Speed

But speed can be only part of any nerwork
solution. Dara is like a gas. It will expand o
fill any space, irrespective of the size or
volume. Managers will also need to

implement a strategy that leads to penasive
deployment of network services. Not just
the traditionu! services like resource sharing,
e-mail, and transaction processing, but also
new classes of services such as Web-based
navigarion, full searches, and real-ume
multimedia. To attain this goal of pervasive
availability of services, a new networking
dimension is required.

Two Dimensional
Networking

Over the past several vears, networks have
been augmented in two major dimensions:
scaling performance from the enterprise
through the WAN and LAN, and extending
the reach of the network from centrl sites
out to remote sites and mobile users, as
shown in Figure 3.

However, a two-dimensional networking
approach ends up using banchwideh as a cure-
all for congestion and complexity: This works
o some extent. but it cannot work forever.
When locality of tmaffic is tossed 1o the
nerworking winds, how do you know where
o implement 2 bigger cable or your next
switch? And when you cannot predict the
routes trafic will ke, what good is

sophisticated route caching in your routers? A
related problem is the java effect: When every
user has a unigue. customised home page on
the Internet. where is the commaonality that
makes dam caching effective?

Three Dimensional
Networking

Networking giant, 3Com, believes that the
strtegy that will best benefit networking in
the future is to add a third dimension as
shown in Figure 4 — managing growth. This
involves converting networks from single-
service infrastructures into multi-policy
service infrastructures. To help illustrate the
notion of muli-policy service, think of a
network as if it were an aidine ticketing
system where passengers are divided into
various classes.,

Most nerworks now resemble an airline
with a very efficient standby shuttle service.
Once you biy a dcket, vou can almost
always find a seat on the next fight. But you
are not guaranteed a seat. On 2 network.
basic services such as e-mail and elementary
informarion publishing get along fine going
Standby Class — that is. utilising the network
on ana as=available basis.

Figure 5. Four
classes of network POLICY
performance,
allied to the airline
analogy.
DISTANCE
FIRST CLASS
BUSINESS CLASS
ECONOMY
STANDBY
Policy Service Examples
Standly E-mail, information publishing, navigation, text indaxing and ssarching
Eranomy Order entry, procurement, electronic commerte, Customer Interscions.
Business Class COne-way/viieo, colishomation computing, or higher Ioe! of secunty.
Frst Class Two-way audin\Video, real-time monitoring, or highest level of secunty,
Table 2. Example service levels for each class of performance in the three
dimensional networking model.
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Rockwell Web site.

Service Level
Guarantees

But to meet the demands of tomorrow’s
nerworks, a mult-policy performance
approach is required. In terms of the airline
analogy, we have to creite more seating
classes. The exact number and definiton of
these classes, or policies, would be up o
the group running the network, but here is
basically how it would work. Suppose we
add FEeonomy Class, where a seat on the
network is guaranteed for a particular
mission-critical application. That way we
would have a policy 1o take care of an
enterprise order entry system that must be
up and running all the time, without fail.

For certain privileged applications or user
communities, we could institute 4 Business
Class with even more passenger amenities
than Economy Class. These amenities might
include more room, higher bandwidth, a
separate passenger compartment, tighter
network security, faster boarding, lower
latency, and travel club privileges.

A First Class policy level could be reserved
for the most sophisticated and demanding
nerwork applications, such as rwo-way audio
and video, or real-time monitoring. First
Class would bestow the highest bandwidth
and the most privileges with respect to
elements like latency. transmission quality;
and viriual LAN membership. Together,
Figure 5 and Table 2 show example service
levels for each class of performance.

Bear in mind that vou cannot create and
run this sort of policy-based network
without the equivalent of an effective travel
agent. This is a management funciion that
understands all the schedules, policies,
and tariffs, and can ensure that users have
access to the nerwork according to the
policy level assigned.

Stretching the airline analogy even
further, future networks will also require an
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US Robotics Web site,

air traffic control function. Regardless of
how efficient and knowledgeable your
travel agent is, there still exists the risk of

i mid-air collisions due to excessive
congestion. In other words, managers will
need to place intelligence around the
network, not just at the centre. It is only
with a good air wraffic control mdar umbrella
that managers will be able to handle the
additional complexity introduced by

¢ multi-policy network infrastructures.

! Nerworking companies are defining

i network management svsiems 1O create
classes of network service allied to the
delivery of different tiers of quality of
service. The owo leading neiworking
companies, Cisco and 3Com. have both
defined their own approaches in the form of
the Internetworking Operating System
(105) and Transcend, respectively:

Network Management

The 3Com Transcend Nerworking
framework for building nerworks can
accommaoxdate the new generation of
business applications while also integrating
legacy systems and applications. This
overarching fmmework provides solutions
along three critical nerworking vectors:
scaling performance within the local area
network (LAN), extending the reach across
the wide area nerwork (WAN) to remote
sites and users, and managing the growth of
the network as a whole.

Transcend Netmworking solutions are
designed to address specific needs. In many
situations, this takes the form of a
bandwidth hierarchy, in which bandwidth
requirements at the network’s core,
backbone and edge; wiring closets and
remote sites, are satisfied with the
appropriate combination of hub, switching,
: and routing solutions.
3Com's TanscendWare software powers

all aspects of the Transcend Nemworking
framework by integrating intelligence into
the full range of 3Com solutions - from the
end systems 1o the nerwork core. With the
pervasively distrbuted intelligence that
TranscendWare softwatre provides, IT
management cin more easily deliver the
high performance, economical LAN/WAN
connectivity, and administrative control
necessary to implement demanding new
aetwork applications and handle
unpredictable intranet tmaffic lows.

More important siill, TranscendWare
software enables the deployment of policy-
based nerworking under the central control
of IT management. When fully realised, a
palicv-based infrastructure lets managers
more easily bring the nesvork into
alignment with key business objectives, such
as better application response time and
greater security.

This approach gives businesses a new
dimension in networking: the ability 1o
specify desired network behaviour
according to predefined policies, optimising
the delivery of services to network users.
Software-enabled. policy-based networking
will deliver capabilities such as user and
application prioritisation to ensure that
business-critical applications maintain
desired levels of service, even when the
network experiences transient traffic pedks
and borttlenecks.

Further Reading
3Com
Intermet2
Cisco

www.3com.com
www.internet2.edu
www.cisco.com
www.bt.com
www.baynetworks.com
WWW.USF.COm
www.rockwell.com
www.lucent.com

British Telecom
Bay Networks
US Robotics
Rockwell
Lucent
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Software Driver
for the A/D
Converter

From the circuit diagram of the
system, we can see that -CS1
and Dout of IC2 (the first
TLC348) are connected 0 DB4
(bit weight=16) and DBS (bit
weight=32) of the game port
(port address=201h). The
software driver first detects the
low-going edge of -CS1. Then, it
continuously reads darm from
the game port until -CS1 goes
from low to high. The program
also calculates the total number
or amounts of data read during
this period of time.

During this period of time,
IC2 outputs 8 bits of A/D
conversion data serally from
the Dout pin. The ol number
or amount of data read from

PART 2
Software Driver and Application

by Dr Pei An

-

Last month, I gave the bardware details of the game pori
data logger. In this article, I will describe the software
driver for the data logger and give some application ideas.

The software driver is written in Turbo Pascal 6 for DOS.

E PORT

the game port is much bigger
than 8. This means that for each

 serial data bit output from IC2,

Caitching Data

VIA THE &

eooo0o00OD00OOOGOESES

there are several readings from
the game port. The serial data
(either 0 or 1) is obtained by
masking out DB5 of the data
read from the port. Knowing
the total number or amount of
data and the data itself, we can
find the 8 serial daia bits. The
procedure to achieve this is
listed in Listing 1.

Software Driver

for the Resistance

Channel

: The most important feature of

the driver is to measure the

: time period of the one-shot

¢ mulivibrator. The driver first
i issues a port write operation [o

the game port using port
[$201]:=0 1o start the
monostables. Immediately

¢ following this, the counter value

| —

IS3558558

Y S

® aiEi il

¢ in the 3rd 8254 counter is read
¢ and is assigned to a variable,

! Timel. Next, a loop

¢ continuously checks if the

¢ associated game port bit goes

low. As soon as it does, the 8254

¢ counteris read again and the
: value is assigned to the other
¢ wvariable, Time 2. The time

¢ interval is then calculated.

As 2 computer is caused to

¢ execute an interrupt handler
I every 54-5ms to update its

internal time-keeping register, it
may introduce an error in the

¢ gbove time measurement

procedure. Therefore, the

driver checks if there is a DOS

interrupt during the
measurement of the one-shot
period. This is done by

! checking that the contents in

the time-keeping memory
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Function AD(channel-byte)-real:
(* read sevial data bits from A'D channel 0 (channel=0) and chammel |
(channel=1)*)
rar
data_bitarvay[1.8] of byte;
i,bytex skipnumber-byte:
besin
repeat
scammamber-=0; (% read tbe first time %)
repeat until pori{$201] and 16 = 16%(I<channel);
repeat until port[$201] and 16 = 16%chanmel:
repeat
scannumber-=scannumber+I;
bitx[seaniumber]-=pori{$201];
until part{3201] and 16=16%(F-channel);
scannuniber_old-=scanmomber,
scammuomber-=(: (* read the second time *)
repear wntil portf3201] and 16 = 16%(Ichannel);
repeat wniil portf$201] and 16 = 16%channel:
repeat
scannumber-=scannumber+1;
bitx{scannumber|-=port{$201);
wniil port{3201] and 16=16%(1-channel):
wnitl abs(scarpmumber-scannumber_old)<=3;
for =1 to scamuenmiber do biteji]-=rotnd((biecfi] and 32)/32);
skipnumber-=round((scannumber)/8):
bytex=0;
data bit[1]:-=hitc[4];
fori-=210 8 do data_bitfi}-=bis{5+(i-1) *skipnumber];
Jor =1 to 8 do bytex:-=hytex + data_bis[i]*bit_weight(9-i);
AD-=hytex®2 50/255; {vohage reference: 250V}
end:

Listing 1.

Y T T L T LTy rurny

PP T Te v

(xzinteger):integer. which is
listed in Listing 3.
The relation between the
one-shot period and the
external resistance value is
obtained from a calibration. In
the calibration, two one-shot
perods are measured for two
external resistors of known
resistances. The calibration is
facilitated by the hardware
design. Referring to the circuit  :
diagram, when the two
resistance input terminals are
left open, the external
resistance is 201kQ. When the
terminals are shorted using a
copper wire, the external
resistance becomes 1-00kL.
The program list for calibration 3
is given in Listing 4. ~i
Any resistance value
(Resistance) can be calculated
using the following equation
after the one-shot period
(Period) for thar resistance is
measured;

Resistance = i
g foriod — Ty Rs) i

Tﬂ—: - !‘7— E

Re and Ru= are the resisiance
values for the calibraton. R =
201k and Re. = 1kO. T—= and

T~ are the one-shot periods
measured for R and Re-
during calibration.

The external resistance
(Resistance) and the resistor
connected o the terminals
(R- is the resismance value) have
the following relationship:

Kesistanee =
Ry B2 ~R=) B
Ris + R-

Using the 8254
PIT Inside a PC

The onboard 8254 programmable
timer/counter IC (itis also called
the Programmable Interval
Timer. PIT) is used for precise
measurement of time and for
precise delay for a time period.
A computer has at least one 825
PIT onboard. Some computers
may have rovo 8254s installed.
Ezach 8254 provides three
programmable timers/counters.

The details of the 8254 and
its operation are not to be
presented in this article. Readers
could read other PC hardware
books. In brief, the 8254
comprises three programmable
counters, counter 0 to counter
2. Every counter is supplied

Procedire find_R_t(xhvte);

(* fined the pericd of the single-shot multivibrator *)

(* x selecis AX (x=1I), AY (x=2), BX (x=3), BY (x=4) ¥}

var inmeger;
Rl BeZ tsiart, Tend-integer:

begin
sum:=t;
Jori:=1to 10 do (= read the peripd for I times =)
fhegin
dummy:-=bit_weight(x);
repest
init_8254; (* initialize 8254 %)
Trart-=menu[$0000-$046¢]; (% check DOS clock refresh =)
part{$201]=0; {* eutput 0 1o the game port *)
Timel-=read_8254: (* read 8254 fimer first %)
repeat until (port[$201] and dummy) = 0, (* check monostable output ®)
Time2-=read 8754, (* read 8254 tbe 2nd time =)
delay(3);
Tend-=memu[$0000:-30:46¢]: (* check DOS clock refresh =)
il Ttart=Tend; (* in the abave operation, DOS clock should not be
refresbed. Otberwise the cotnter value will be invalid *)
Rel:=timel-time2: (* find the lime period *)
sem:=stam+Rel/10; (* find the average %)
end:

end:

Listing 2.

locations do not change during
the measurement. The one-shot
period is measured 10 times and
the average value is calculated.
Thie program list is Listing 2.
Init_8254 and read_8254 are
associated with 8254
operations. They will be
explained later. As further error
checking, the above
measurement procedure is
repeated three times. The

average of the measurements
and the sqjuare root error are
calculated. The error should be

: less than a preser value, then

the average is accepted as a
valid data. If the measurements
do not satisfy this, the
procedure will messure the
one-shot period three times
again and do the error
checking. This is achieved using
the function R ©

Funciion K _iix:integer)-integer.

var

ril. 2 i3, deerage, errorreal;
begin

repeat

{find square roor error)

end:

(* read the single-sbat period for three times and analyze the data =)
(= this is used 1o reduce data reading error =)
(*x seleces AY (x=1), AV (x=2), BX (x=3), BY (x=4) %)

find R t(x); ril:=sum; {read the Isi tinie}

find R t{x): ri2-=sum; {read the 2nd time)

find R i(x); ri3-=sum; {read the 3rd time}
average-=(ril+r2+r13)/3: {find average}
error=sqri((syrril-arerage) +sgriri2-arerage) +sgririd-average))i3)

uniil errorjaverage< =0.05: {if errorlaverage<=5% data accepled)
R _i:=round(average); laverage assigned to R i}

Listing 3.

Procedure B _calibrate;
begin

clrscr:

T1 rhigh-=R t(1);

writeln('Calibration of resistance channels 1');
write('do niot connect amyithing to terminals, pross RETURN ) readi;

writeln( Exiernal resissance=200,000 Obm, time period count=' Tl rilrgb)
write("Short terminals then press RETURN); readin;

71 rlou-=R 1(1);

writeln{"External resisiance= 1000 Ghm, time period count=" T1_rlow),
writeln;

writeli"Calibration of resistanice channels 2);

write('do not connect anyibing 1o terminals, press RETURN'); readin:
12 _rhigh-=R 1(2);

write("Short terminals then pres RETURN); readin;

2 rlow:=R 1(2);

uriteln( External resistanice=1000 Obm, time period connt=", T2. riow};
end-
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writeln("External resisianice=200,000 Obm, time pericd couni=". 12_rbigh);

Listing 4.




begin
(* Control word=baH = 1011061115
13 = select connter2

011 = mode 3

register ¥)

end:

11 = read/write low count byte fivst then bigh nte

0 = bingry counting with 16-bit %
(* $42 f5 the 110 address of 2nd timer of 8254, §43 is the 1) O address of control

Port{343]:=3b0; (* load control word to the control register of 8254 %)
Fori342]:=3255; (% Ipad low count byte 5}

pari{§42):=255; (* load bigh count byte *)

portf§611=port{§61] or I; (% disable speaker %)

port{$43]-=380; (* 8IH s the counter latch command for counier3 %)

Listing 5.

with its own clock signal (CLRO
to CLK2). Inside a computer,
the frequency of the clocks are
1-193180MHz precisely (period
= (-838us). This frequency
does not change no matter
what kind of computer it is.
Each timer/counter also has a
clock enable inputand a
programmable output. The
output waveform can be
programmed in one of 6 modes.,

The first output of the st
PIT generates a system
interrupt at a frequency 18-206
times per second. During the
interrupt, the interrupt handler
increments the svstem clock by
1. The svstem clock is stored in
three memory locations and
the contents indicate the

number of umer pulses (18206
pulses per second) since 0:00am.

0000:046ch: a word location
coniaining the lower timer
cournt (16 bits)

0003:046¢h: a word location
containing the upper umer
count (16 bits)

0000:0470h: a byte showing
the timer overflow, 1=24 hour
passed.

The second output of this
PIT is used for memory refresh.
The third output is used for
generating audio signals for the
onboard spesker.

Amongst these three
timers/counters, only the last
one can be used for other
timing applications. In this
program, this timer/counter is

BASIC Stamps-

STAMP BUG

KITS FROM £29.00

p‘mnﬂu?gxﬂ’hﬁff

reprogrammable stamp sized computers

Easy 10 uz= BASIC language

® § or 16 InputOuiput lines each 20mA capahility

® B0 or 500 Program lines

® Re-programmable thousands of times from PC

07 Mac @ 3-12vDC Supply. Stamps from £25.00 sach.
Development Kits including programming saftware,
Stamp, Cable, Project Board and 25+ Application
nates from £79.00.

MUSCLE WIRES

Wires that contract approx 5% when heated
ez 230mA current) -120 page Project book
and 3 one metre lengths of wire. £40.00

Autonomous roving insect using the BASIC Stamp
as its “brain”. Approx 300mm overall length.

LYNX ARM

5 Axis robot arm kit; approx size 300mm.

Control from any senal comms port or Stamp.
Includes software ta run from PC. KITS FROM £B5.00

above items and ather

 of the. ems and other producls,
3 nts at 01577 6B3665; Fax 01977 681465,

useid for measuring the length
of the one-shot period. The
imer/counter is programmed
as a free-running counter with
the counter constant being
63,536. This is achicved using
the following procedure,
init_8254, shown in Listing 5.

Procedure init. 8254;

Read 8254, Listing 6, is a
function to read the high-order
and low-order bytes of the
counter and to combine the
wo bytes into a single value.

These two procedures are
used throughout the one-shot
period messurement procedures.

Application Ideas
The game data logger can be
used for various data
acquisition applications.

The two analogue voluage
input channels can measure
voleges from 0 up to 25V By
using a proper sensor and an
amplification dircuit,
temperature, pressure. light
intensity, magnetic field
intensiwy, eic., can be measured
by a computer.

The two resismnce input
channels can measure
resistance. I will introduce two
sensors which measure light
intensity and tempenature,

Light Dependent
Resistor (LDR)
When light falls on the surface
of some materials, their
electrical resistance changes. A
light dependent resistor (or a
photo conductive cell) consists
of a disc made of such material.
The resistance varies according
to the level of illumination. The
!‘1]('_'{:[1"1].] n:_-;pnnse COVErs mosr
af the visible light region and is
close to that of the human eye.
LDRs are inexpensive devices
and easy to use. A typical IDR
is the ORP12 (MPS Stock Code
HB10L), which has a dark
resistance of 10MQ. The
resistance reduces to several
hundred Ohms if it is
illuminated by a strong light. It
has a very slow response to the
change in light intensity, which
is in the magnitude of several
hundred milliseconds.

In use, the LDR is connected

across the two resistance input
terminals. This can form a
computerbased sunshine
duration measurement systen.

Thermistor

A thermistor is a thermally-
sensitive resistor which consists
of a sintered mixture of certain
materials in the form of 2
stripe: The property of the
mixture is that its resistivity
decreases as temperature
increases. The relationship
between emperature dand
resistance is:

RT: R € = *é_‘_“_)

Rr is the resistance in Ohms
at a given temperature T (in
Kelvin). R—=1is the resistance at
given reference temperature
Te, usually 298K (257C). The
canstant depends on the
material used in the thermistor.

Thermistors are inexpensive
devices and operate over the
remperature range -50°C o
+300°C. They can be made
very small s0 as to achieve a
very high thermal response. Let
us look ar one example of
thermistor. A bead thermistor
(MPS Stock Code CROSF) has a
resistance 352-4kQ at 0°C. The
resisiance decreases o 100kQ
at 25°C and decreases 1o
477kQ ar 100°C.

In use, the thermistor is
connected across the two
resistance input terminals. This
can be used for temperature
monitoring applications.

Technical Support
The designer’s kit is available
from the author. The kit
consists of all the components
for readers o construct a
complete unit. Source code in
Turbo Pascal 6 and EXE file are
provided on a 3%:in. floppy
diskette. The price of kits is £39
including postage and packing.
The assembled and esied unis
are £48 each. Please direct your
enquiry 10 Dr. Pei An,

11 Sandpiper Drive, Stockport,
Manchester SK3 S8UL LK.
Tel/Fax/Answer:

+44-(0) 101-477-9583.

E-mail: pan@fsl.eng.man.ac.uk.

Fanction read 8254 integer;

8254 =)
var

low byte. high_byte:byte:
begin

and upper 8-bit *)

upper bytes )
end;

(= Read two byte from the counter of 8254%)
(= 42 is the /O address of the 2nd timer/connter of the Ist on-board

low_byte-=pori[$42]: bigh_byte:=porif$42]; (* read lower 8-bit

read_82545-=[ow_byte + 2567 bigh_byte: (* comthine lower and

Listing 6.
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New B’ Spice & B Logic

Design and test electronic circuits quickly and accurately

Tel: 01702 554 000
Fax: 01702 554 001

B’ Spice £199 + vat CD ROM Stock No. HB&1
- B’ Logic £19% < vat 3.5" Disk Stock No. HBE2

In a recently published review Dr W. D. Phillips of
Westniinster Schaool, Landon concluded: ~Ease of use, price
and performance are all factors which will lead you 1o
consider B2 Spice sopftisticated circuit analysis package
s what vou want.”

2 &
B Spice - Analogue
2 . '
B Logic - Digital ® Fuily 32 bt using the 3F5 SPICE eagina.
® Fully integrated and interactive o Thaussnds of medsts from 11 major m cturers and intludes 3 dedicsiad

moda edifing package as part of the sofiware
® (Open multiple circuits st the same time.

® Set up all simulation epbions

® Add modules together and build circuils in seconds and For technical information contact: ® |mned 2nd export SEICE npeticis.

create userdsfined devices ; = i .
o BD Ressarch. Bassarch House. ® Founer, Noise, istorion, AC sweep, plus much more.

iantay resulis In timina di s or fabl g yi e ; — . 5

Display resufts in timing diagrams or tzbles ﬁgﬁt;;g i?ﬁfﬁiﬂga“" ® From testing simple circuds fo the analysis of complex waveforms B Spize
® Run simulations in real time or step by sten. Tel- 01603 _,_,723'3,' - will produsce accamate resulls you ean mly on
® Cusiomise the rise and a1l imes of all components and ﬁ’;’a*"l _ff: gt ;,? g—‘i“'g" o uk ® Custormise the display of informatian in tables and graphs

from typical to wars! easa analysis, & P S ® No Emit on mandmim eirast sizs:

° iz on 3.5° disk Windows 95 / NT compatible, All trademarks ate acknowledged ® Avaizble on CD ROM Windows 95/ NT compatitle.

35”’?” -:‘ __ ffffffffffftfffffﬁ A low cost development package

S
f’;’?ﬁ‘g ’A 7 with unique user friendly menu
driven software.
Dual purpose parallel and serial

smart card programmer.

Smart cards cﬂer =] 5|mp[e and wﬁxemem way tc handle poniable information. Various applications
such a5 data movement, prepaid services or loyalty schemss require various levels of cost, data
storage and security. With processor based smart cards information can be managed and
protected via high security slgorythms implemented via on board, RISC like, processors.

To help you discover, understand, evaluste and test some of the features and opportunities offered
by the emerging technology, Crownhill have designed a low cost development package with unique
user-friendly menu-driven software to access virtually all IS0 7816 processor based smari cards.

Smarl cards are everywhere - in Tinance, healih care, universities, security, biometrics and robile
communicalions. The documentation included with this package presents a thorough overview of
the evolution of smart cards and the wide range of their emerging applicstions. You'll find a detailed
discussion of the state of the art, design and programming - the authors show you how to choose a
card by gulding you through each siep involved in implementstion and practical use

Spucf‘camasw;isal i

Cid cards/Mew cards
® Data slorage cards
° Anstomy of 2 smart card
. The languspe of smari cards
. Programming s smat card
® Designing card sppiicalions
L]
L]

. : 5 _
THE SMARTEST SOLUTION Pressnt appications 0
Naw Trends
Crownhill can offer the broadest range of pre based
smart cards. Crownhill are not aligned to any single micro-

CROWNHILL ASSOCIATES LIMITED

processor or die supplier. This allows us to work with you,
the customer, in the selection of the optimal processor for

your application. The Old Bakery, 54 New Barns Road, Ely, Cambs CB7 4PW

Tel: 01353 666709 Int; +44 (0) 01353 666709 NLisTiicAin
Crownhill can supply over 150 different types of IC from more Fax: 01353 666710 Int: +44 (0) 01353 666710 Visa
than 12 silicon suppliers, all can be incorporated into smart E-mail: sales@crownhill.cambs.net SwircH
card format. accepted




Diary Dates

Every possible effort has been made

ta ensure that information presented
niere is comect prior @ publication.

Ta avoid dissppointment due (o late
changes or amendments, please conlact
event crganisations to confim details.

October 1996

5 October. FUSE Annual Conference
97, The Belfry, Birmingham.
Tel: (0181) 982 4780.

7 October. Document 97, NET,
Bimmingham. Tel: (01B1) 742 2828.

7 October. GIS 97, NEC,
Bimingham, Tel: (D181) 742 2828,
7 to 9 October. Worid Power

and Energy, NEC, Binmingham.

Tel: (01322) 6680070,

7 to 9 October. Volce Eureps -
Computer Telephony and Voice
Processing, Olympia, London.

Tel: (01244) 378838.

7 to 9 October. GiS ‘97 — Geographical
formation Systems, NEC Birmingham,

Tei: (0181) 742 2828,

7 October. Electronic Commerce 97,

Wembley Conference and Exhibition

Centre, Londen. Tel: (0181) 332 0044,

27 October. NetWorld +Interop UK,
ympia, Londen, Tel: {0181) 261 4415,

28 October. Instrumentation Harrogats,

Harrogate Intemational Centre,

Hamogate: Tel: (01822) 614671

21 to 22 October. Propsry Computer

Shkow, New Connaught Rooms, London.

Tel: (01273) 857800.

12 to 23 October. Electronic

Commerce 97, Olympia 2, London,

Tel: (0181) 332 0044,

November 1996

1 to 2 November. Radio Rally,
Liandudno, North Wales.
Tel: (01707) 659015,

3 November to 19 December.
Amatsur Radio Morse Workshop,
Hightury Cofiege, Newbury.

Tel: (01705) 3r3131,

4 November. Interconnect Technology,
Institute of Physics, London.
Tel: (0171) 287 4898.

4 November. Euromilcomp 97,
Nembley Conference and Exhibition
Centre, Tei: (01322) 650070.

4 November. Records Manazsment
Sociely of Great Brtain, Central Londaon,
Tel: (01494) 488589

4 to 5 November. Software in Sales
and Marketing. Wembley Centre,
Lendon. Tel: (0181) 541 5040.

18 November. Electronic Information
Displays, Sandown Exhibitions Centre,
Esher. Tel: (01B22) 614671

18 to 19 November. Werkplace ‘97,
Oiympia, London. Tel: (0181) 910 7910.

19 November. System Builder,
Sandown Exhibition Centre, Esher,
Tel: (01B22) 614671,

24 November, TMA30, TMA Ventures,
Brighton, Tel: {01372) 351000.

26 November. Groupware

and Warkilow, Bloor Research,

The Commonwealth Institute.

Tel: (01908) 373311,

26 November. The BackOffice
Magazine Conference, Thie Conference
Forum, Aldgste, London,

Tel: (0171) 600 9400,

December 1997

3 December. Modelling The Real Worid
- Improving The Performance of IT

Processes, Royal Horticultural Hall,

London. Tel: (01635) 32338.

6 December. REGE Annual Mesting

Lonrdon. Tel: (01707) 659015,

6 December, Computsr Saiz and

Exhibition, NEC, Birmingham.

Tel: (01691) 682432,

Il IBsssAEEAEEeEEREsERRERRRTI RN

Please send details of events for
inclusion in ‘Diary Dates’ to: News Editor,
Electronics and Beyond, PO. Bax 777,
Rayleigh, Essex SS6 8LU or e-mail to
swaddington@cix.compulink.co.uk.
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Business g!

Electronic Commerce 97
Launch Pad for Europe

At least two dozen new products and services
aimed at improving the way organisations conduct
business electronically, will be unveiled at
Electronic Commerce 97 at Olympia 2, from 21 1o
23 Ociober. This showease event, now in its third
vear, also welcomes several new exhibitors,
including UUNET, Unisys, The Web School,
Omnes and Internet.uk.

Among the companies announcing new products
at the event are Albany Software, Elcom, Foresight,
Harbinger, Imemet,uk, Modcomp, nCipher,
NEXOR, Prospera, SAA, Unisys and Wick Hill.

Another exhibition highlight will be an
“Electronic Commnierce In Action’ demonstration,
focusing on Tesco's highly acclaimed Web site. It
will show the impornance of electronic commerce
for small companies wishing to compete alongside

LY

: . . = -
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"V Ortnker 1997

the large multi-nationals in supplying goods o an
organisation like Tesco. At the same time, large
suppliers are reminded that they carmot be
complacent abour service and business
relationships when electronic commerce is
making it so easy for smaller companies to
compete equally for the business.

Electronic Commerce 97 focuses on the key
issues surrounding electronic commerce, with
seminar sessions, show features, leading edge
products and services all aimed at answering any
enquiries on what, why, when and how 1o conduct
business electronically. Some of the key issucs o
be covered are security, payments and online
banking, sales and marketing on the Internet,
logistics and the impact of the new millennium.

For further derails, check: www.t-stone.co.uk.

Conmact: Electronic Commerce,

Tel: (0181) 332 0044.




£10 Million
Awards to Link Science
and Business

New awards worth £10 million will help
science and business work together to
explore new markets and technologics wo
secure long term competitive success,
Margaret Beckett, president of the board of
trade, announced this month.

The Foresight Link Awards will bring
together new areas of industry of science
and government to identify future business
needs and how developments in science,
engineering and technology can help meet
these needs.

Speaking ar the Competitiveness UK
Business Summit in London, Beckett said,
“We want to ensure that British excellence
in basic science — and its access o world
science — is translated into British business
success”,

“This is what the Foresight programme is
about. Foresight brings together business,
the science base and government to explore
emerging opportunities in markets and
rechnologies. But Faresight is not just about
setting an agenda for the future. It is also
about acting on it”,

said Beckett.

Projects addressing any of the Foresight
priorities can apply for support. Preference
will be given 1o sectors that do not have an
established track record of collaboration
with the science base. The priority areas are:

. identical functionality on both Intel

@ A deaner, more sustainable world —
embracing pollution monitoring and
control technologies as well as
technologies for conserving energy and
natural resources.

& Social wends — how populations changes
are creating new markets and how people
are adapiing to new technology at home
and at work.

& The use of innovative technologies in
improving production processes and
services in manufacturing.

Contact: Foresight Link Awards,

Tel: (0171) 215 0369.

Be Demonstrates
BeOS for Intel PCs

i from performance characteristics through

! user interface and experience. Company

i officials explained that the main differences

¢ the user will see will have to do with the
relative performance characreristics of the
individual processors, and the cost of the
underlying hardware.

To further make the point, Be enginecers
demonstrated the ability to mke source
code for an application and recompile it for
both the Intel and PowerPC platforms. Once

¢ compiled, the application operated
¢ identically on both types of PCs, In addition,
Be demonstrated the BeOS running on
multiprocessing hardware for both Intel and
PowerPC platforms.
For further details, check: www, be. com.
Contact: Be, Tel: +33 14906 73 75.

Before an audience of software
developers at the Be Developer
Conference in Boston Iast month,
Be demonstrated its Be Operating
System (BeOS) running on
Intel-based personal computer
hardware for the first time.

The French company went on o
announce thar it will simultaneously
release Intel and PowerPC versions of
Operating System within its next
release in January.

During the conference’s general
session, Be engineers demonsuared

and PowerPC processor platforms —

| Welcome to Be, Ine.

Oy &

BeOS meet intgl
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= Cheoose from over 10,000 paris in WinDraft's
complete library of components.

- All the utilities you nesd are included in the
package from an Electrical Rules Checker o
netlist output to printing and plotting ocutputs.

- Cut and Paste into other Windows applications

such as Microsoft Word. Makes it easy to
decument your projects!

- Quickly route boards on up to 16 layers.

for maximum flexitility.

any size or shaps.

- Rotate components in 0.01% increments.

©)

This is really easy! |

Design your schematic with WinDraft...

® Create the artwork for the PCB with WinBoard...

- Use SMD or through-hole companents — or mix them

- Unigue pad-stack editor can creale pads of virtually

Create a Gerber photoplot, NC Drill, pick and
place, and other manufacturing nutpuls!

Tel 0181 926 1161

A

WINDRAET

Schematics

WINBOARD

PCB Layout

The complete,
powerful schematic
and PCB layout
tools for Windows.

’Ybe

o PC
97y (\S  Fax 0181926 1160

The PC Solution,
2a High Road Leyion
= London, E15 2BP.

hitp/fwww.thepcsol demon.co.uk
email info@ihepcsol. demon.co.uk
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he rnover in the 8-bit

device market is around

about the $14 billion mark
this year, and is set to grow 1o at
Teast $20 hillion by the yeur
2000. It is becoming hard o
conceive of a mainstream
electronics product that doesa't
have one of these devices
lurking in it somewhere. The
atrractions are ohvious; in
addition 1o adding a modicum
of intelligent control 1o a design,
they are cheap, small, flexible
and, on the whole, easy to use.

Microcontrollers grew up out

of the mainstream
microprocessor market. In
essence, what happened was
that as soon as the latest
version of a processor family
came out, then the oldest
member of the family had some
memory and /O capabilities
added and it became a
microcontroller. Probably the
best manifestation of this is the
widely recognised (and much
loved) 51 series. This device
was orginally designed by Intel
and was based on their early 8-
bit processors. By modern
standards, it is fairly slow
(although some high speed
versions are being produced by
specialist second source
manufacturers) as it performs a
divide-by-12 on the dock, giving
the user a fairly modest
instruction cycle ome. It does
hiave two main advantages
though, in that it has an
enormous amount of software
written for it (much of which is
available on the web) and it has
one of the best bit manipulation
structures around. However,
this is at the expense of a high
equivalent gate count of about

Photo 1. Selection
of Atmel AVR
microcontrollers.

Introducmi

IhEA

P99 0000000009000 S6OOOO

by Kevin Kirk

Wherever your interest in the
electronics industry lies, you can’t
belp but noticing that
microcontrollers are popping up
everywhere. Indeed, they represent a
mini (in overall worldwide electronic
industry terms) industry on their own.

8,000 gates. It is also has the
most widely licensed architecture
around and is produced in
various guises by a variety of
manuicturers such as Siemens,
Philips, MHS, Atmel and Dallas.

Microcontrollers have
progressed a long way since
those early days and the devices
that you buy now are usually
specifically designed as
microconirollers, rather than an
obsolete processor with some
1,0 glued on. The architecture
is now designed for stand-alone
use, so the devices usually
conidin a warchdog, art least one
timer, 4 counter, special
function registers and, of
course, VO.

The most widely known
device is probably the PIC from

Microchip. Through a
combination of low cosr,
flexible hardware and excellent
marketing, this device has made
massive inroads into the
hobbyist small business
electronics sector: Most of the
PIC devices were, and still are,
EPROM-based. This meant thar
they would either be in the
expensively packaged cermmic
versions that can be erased
using UV ar in the plastic
packaged one time
progmmmable (OTP) versions.
This made development either
expensive or fong-winded. The
release of the 16084, with iis
onboard EEPROM and 100
reprogramming oycles, was
therefore very popular for
experimenters. ltusesa

superset of the basic Reduced
Instruction Set and it has a
serial programming interface
(albeit with a requirement for a
12V programming supply). For
development, it is the cheapest
way of going down the PIC route.
Other microcontrollers, thar
are well known in the wider
electronics industry, are still
refatively unknown in the small
user market. These range from
the SGS Thomson ST6 (a lunny
little device with an odd
internal pipeline system but
with some excellent
development wols) through w
“‘Coldfire’, which is the
industiy’s current darding. In all,
there are probably over nwenty
different architecmures
competing for sockets out there.

The AVR

In order for a new device
suceeed in the face of this sort
of compedtion, it needs tobe a
little bit special. The new AVR
from Armme! is! Atmel, who are
the second largest producer of
Flash Memory in the world,
moved into the microcontroller
market 2 litde over 3 vears ago.
They followed a fairly safe route
at first, by obtaining a license
from Intel to produce their own
version of the 51 series. What
they did differently was to put
flash memory into the device
instead of EPROM, which
allowed the device 1o be
reprogrammed up to L000
times. This was excellent news
for developers who could
‘weak’ their code without
expending devices or waiting
for UV ‘cleaners’. Other than
that, they were fairly
conventional, if a litle more
expensive than their OTP
counerparts. However, they
could use readily available 51
series development wols and
were pin compatible with other
51 series devices. Atmel later
brought out a 20-pin package,
based on the same architecture,
called the 2051, It has the same
UART and Interrupt structure as
the higeer devices and could
use the same code. This device
is popular in the States but has
yet o find wide acceprance in
the UK .
Meanwhile, in Norway, a new
device was taking shape. This
device has laid claim o a number
of innovations. First of all, it is
the first device that was actually
designed around an [AR°C
compiler. This means that code
written in C is very neatly as
compact as that written in
assembler. Secondly, it doesn’t
have the conventional ‘working’
register bottleneck. Most
microcorntrollers require the
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10 Way IDC Header Top
Pin View
MOSI——5—0 &— +5V
LED——+—e e—5—GND
RST—H—C e———GND
SCK———8 e——GND
MISQ——4+—e e—F—GND
Figure 1. In System Programming interface.

progammer o perform
mathemarical, [ogical and (in the
case of the PIC) literal instructions
through a central register. This
new device uses a series of 32
registers, most of which can
perform this task, so dealing
with interrupts or sub-routines
becomes a lot easier as you
don't have to store the working
register value before you can
perform your service routine.
Probably the biggest
innovation was the speed of the
device. Other microcontrollers
dividte the number of pulses
from the system clock into a
number of sub-divisions. The 51
seres divides by 12 for instance.
and the PIC divides by 4. The
processors use these iming
‘states’ 1o perform certain tasks,
for instance, instruction fewch,
instruction decode and
instruction execution. Some of
the impact of this can be
minimized by performing ‘pre-
fetches’. This is where the next
instruction is ferched at the
same time as the last instruction
is executed. This is what is done
in the PIC, which results in an
effeaive clock division of 2
instead of 4. The AVR has a
more static structure and does
not require any clock division at
all. Therefore, ar 16MHz, the
device is capable of executing
an instruction in 62-5ns, which
must make it one of the fistest
8-bit microcontroller on the
miarket (the fastest appears 1o
be the Scenix SX which clocks
in ar SOMIPs ar full speed, but
more on that at another ime).

In System
Programming

The microcontroller market is
moving over to In System
Programming us the preferred
methodology for progaamming
the device. The idea is that you
don't have o actually program
the device before you put it in

circuit but could, instead. solder
it into vour circuit blank and
then program it at build time.
There are a number of
advaniages 1o thisina
production environment, such
as the ability 1o integrate the
latest sofrware upgrades,
installation of diagnostic
routines, eic. To the developer,
this system creates a wonderful
fiexibility. especially if it coupled
with the reprogramming
capabilities that flashram offers.
Sa, you could design your
circuit, build in the
programming interface (see
Figure 1) on the board, then
undertake a number of write
and test cveles uniil vour code
is perfect. One point to note is
that the device itself does not
need any special programming
volrage 1w be applied, so you do
not have the exira hassle of
designing in a supply purely for
programming. We shall be using
this flexibility when we start
looking at practical projecis
next month.

The Instruction Set

The AVR is touted as a Reduced
Instruction Set Computer
(RISC) but if you look at the
instruction set (see wwble), vou
will see that it has 180
instructions, which is hardly
what most people would
consider to be RISC. So, Atmel
are calling the device a RISC
processor with a CISC
(Complex) Instruction set. In
order to square this particular
circle, vou need to look at the
reasoning behind the RISC
technology and how Atmel are
applving it. A processor spends
most of its time decoding
instructions, in essence, it goes
t0 a lookup table (o see how 10
execute a command. The larger
the instruction set, the longer it
takes to decode, because it
spends longer going through

Mnemonics Operands Description Flags
ADD Rd, Ar Add withou! Cany ZLNVH
ADC Rd, Rr Agd with Cary ZCNVH
SiUB R, Rr Subtract without Camy ZLNVH
SuBI Ad, K Subiract Immediae ZLNVH
S8C Rd, Rr Subtract with Cany ZCNVH
SBCI Rd, K Subtract Immediate with Camy ZENNVH
AND Rd, Rr Logical AND ZNV
AND Rd, K Logical AND with Immediate F& A
OR Rd, Rr Logical OR NV
aRl Ra, K Logica) OR with Immediste ZhV
eOR Rd, Ar Bxhsae OR ZNV
coM Rd One's Complemant ZENY
WEG Rd Twa's Complamant ZLENVH
SBR Bd, K Set Bitfs) in Regstsr ZNY
CBR Ad, K Clear Bit(s) in Regster ZNV
INC Ra Increment NV
DEC Rd Decrament NV
ST Rd Test for Zero of Minus Zny
CLR Rt Cloar Registar rATAT
SER Rd Sst Regster None
ce Rd, Rr Compars ZONVH
CPC Rd, Rr Compare with Camy ZC.NVH
=] Rd, K Compare with Immediste ZENVH
RIMP K Relathve Jumg Nana
RCALL K Reigtive Cll Subroutine Nong
RET Submefing Retum None
RETI IntesTupt Retum i

CPEE Rd, Br Compare, Skdp if Egual None
S8RC Rd, b Skip if Bit in Register Clzared None
SBRS Rd, b Skip if Bit in Register Set Nene
s8iC Po Skip if Bt in 1O Register Cleared None
SBR Eb Ship if Bit in |0 Register Set Nons
BBERS s k Branch if Siztus Flag S=t Nens
BRBC s kK Branch if Status Fiag Cleared Nans
BREQ K Brarch if Equal None
BRANE K Branch if Not Bqual Nona
BRCS k Branch if Camy Set Nons
BRCC K Branch if Cany Cleared Non2
BRSH k Branch (F-Same or Higher Non2
BRID K Branch if Lower Nos
BRMI K Branch i Minus Nane
BRPL K Branch if Plus hons
BRGE K Brznch if Grester o7 Equal, Sign=g None
BRiT 3 Branch if Less Than, Signed Nons
BRHS k Branch if Half Camy Flag Set Nons
BRHG 4 Branch if Hail Cany Fag Cleared None
BRIS K Branch if T Flag Set Nene
BRIC | Branch if T Flag Cleared Nors
BRVS kK Branch if Overfiow Rag Sat None
BRVC K Branch if Overfiow Hag Cleared None
BRIE 13 Branch if Intermupt Enatded None
BRID K Branch if Intemupl Disatied None
oV fd, Rr Copy Register Nona
LDi Rd, K Load immediate None
1B Rd, Z Load indirsct Norz

ST Z Rd Store Intdredt None

i Rd, P in Port Nens
out P Rd Out Port Naons
L5k Ad Logicat Shift Left ZENNH
18R Rd Logieal Shiit Right ZCNV
ROL Rd Rotate Left Through Camy ZCNVH
ROR Rd Rotste: Right Through Camy ZENN
ASH Rd Anthmetic Shifi Right ZCNY
SWar Rd Swap Nibbles Nana
BSET s Fag S=t SREGIs)
BCLR s Fiag Clzar SREG(s)
581 Bb Set Bit in VO Regster None
[ez1] Bb Cizar Bt in VO Regster Nons
BST Ar b Bit Stove from Regsterto T T

BiD Rd, b Bit lasd frem T to Register Nare
SEC Set Cany c

Ccic Clear Cany c

SEN S=t Negathe Flaz N

CiN Cisar Nessthe Fiag N

SEZ Sst Zem Flag Z

Ciz Clear 7ers Flag Z

88 Giobal Intemmupt Enable |

(51 ] Giobal Interrupt Disshis |

SES St Signed Test Flag S

cis Ciear Signed Test Flag s

SEV S=tTwo's Compement Overiow Razs W

cy Cizar Twe's Complement Overfiow Fisg V

SET Sat Tin SREG T

CiF Ciear Tin SREG T

SEH Set Haif Cany Fiag in SREG H

ClH Clzar Half Cany Hag in SREG H

NOP No Operstion Nons
SiEER Siesp Nane
WDR Watchdoz Reset Nons

Yahle 1. Instruction set.
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tire lookup table. So, if you
reduce the number of
instructions, then it won't spend
so long looking them up. The
AVR neatly sidesteps this issue in
two ways. First of all, the
instruction set, whilst looking
comprehensive (see Tahle 1), is
in reality, a series of repeared
instructions each with a slightly
different emphasis. So, for
example, Branch if carry clear
(BRCC) is actually the same
instruction as Branch if bit in
SREG is clear (BRBC). Secondly,
because of the architecture, it is
able 1o decode CISC instructions
at RISC speeds.

The instruction set is
comprehensive and has a very
rich set of branch instructions,
with both jumps and skips. The
arithmetic instructions are
straightforward with some nice
little features like a 25
compliment instruction. This is
nice when vou want to subtract
one number from another (you
just add the 2s compliment of
the number you wanr o
subtract o the number yvou
want to subtract it from then
discar the carry). Arguably; you
just need to invert the number
and add 1 but this is neater. It
lends itself very well 1o serial
port work ds many protocols
transmit the 2s compliment of a

checksum, for instance, asa
form of error checking on
packets. Bit manipulation is
adequate, though not as good as
the 51 series.

The main niggle is the way
that ports are accessed. To get
4t a port, Vou must use an IN
or OUT instruction for
bytewide data vansfer. Thisis a
lidle clumsy in comparison
with the PIC, which weats the
port as a register. It does have
bitwide instructions for directly
setting and clearing port
register bits and for testing
port bits. The port structure is
true tri-state (like the PIC but
urilike the 51) and has the
capability of reading either the
associated port register or the
port pin itself. The beauty of
thar is thar you can read what
you acually wrote to the port
and not what the processor
thinks that it has on it. So, if
vou are direcily driving the
base of a transistor from the
port, it would normally read a
high as a low on the port. If
vou read the register, vou don't
have this problem. The ports
are capable of directly driving
LEDs (they can sink 28m4) and
do pull to the wils. There is
also a program option of
having input pull ups on the
ports so you can wire OR ports

l{l:s{!u:n%h Lmnnthm Description 1he Gar “%5“

1 ETEl 1 YU49  Clock Module 469 728
2 & FP64  Min/Max Temp Module 11.99 754
3 [ 7 FE33 Temperature Module 9.93 753
4 & 5 Y189 Temp Med Wide Range 1383 754
5 & & GWOL DVM Meter Module 1299 756
6 % 10 RIS9  W/Less Clock Module 2499 728
7 Z 9 AM27 418MHzTx 1393 770
8 EE1 8 DK63 16x2 Char Disp Modul 1349 756
9 Z 2 Fsi3  Counter Module 9.899 755
10 @ 11 WC20 UHF Modulator 6MHz 10.98 791

2 14 AM28 418MHzRx 2589 770
12 & 13 LB97 Pre-Amp EQ2S 1249 709
13 - - AM11 Expansion Card Assm 3499 376
14 & 20 AMD4 TDA1514 Amp Assm 29.98 705
i5 E 4 Yuos Small Clock Module 883 728
16 EE3 16 CK41 Touch Hybrid & Mstr 23.48 954
17 - - CR82 418MHz DIL Rx 425898 770
i8 - - DK85 16x1 Char Disp Modul 12,49 756
19 - - AMO3 150W MOSFET Amp Assm 29.89 706
20 - - CRB5 FMHop4Sw4ChTxBd 4699 772

Cher 10 e x‘u i allable. Not all moduless are supplied with datzinstru :

'.\h_u it mr:.;:r;‘e. tt
+ Maplin Modules: To
1o avaikibifity. Prices

1\!_11_\ 15 ailible on reguest 1—. ym Technical Sales. The

aibject to change. EXOE

Photo
AVR starter kit.

or drive them with either ri-
state or fixed logic, which isa
nice touch.

The first device in the series,
the 1200, is a lirde light on
seratchpad memory (basically,
it just has the 32 registers), but
there is a 64-bvie EEPROM
onaboard, which is very uschul
for local non-volatile storage.
Program memory is 1k-byte,
which is a little disingenuous as
it reqquires 2 bytes per instruction,
but given the flexibility of the
INSITUCHON Set. it is surprsing
what you can achieve in such a
small amount of memory: Later

versions in the mnge have a
much more generous memory
allocation in terms of Flash,
EEPROM and RAM.

Finally, on the support side,
Maplin have both an AVR
starter kit, which contains an
assembler, simulator; In system
programmer and Stand-alone
programming module (Order
Code NR20W) and 4 mraining
system (NR41U) available.

The device itself is the
AT9081200 (NR25C), the
pinout of which is shown in
Figure 2, and it weighs in at

4 very affordable £5.19.

PDIP/SOIC/SSOP

RESET
PDO

PD1
XTALZ
XTAL1
(INTO) PD2
PD3

(TO) PD4
PDS

GND

W o~ ;o W N -

i
(=

e

' 2 | ] vee

19 [ ] PB7 (SCK)
18 [ | PB6 (MISO)
17 | ] PB5 (MOSI)
16 | | PB4
15 | | PB3
14 | | PB2
13 [ ] PB1 (AIN1)
12 | | PBO (AINO)
11 | ] PD8

Figure 2. AVR 9051200 pinout diagram.
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Computers

Circuit Analysis Program for PC.

lculates gain, phase, impedances.
Provides printer and VGA output.
Many sxamples. £10. SAE for details.
B Montgamery, Downings, Bells Hill,
Stoke Poges, Slough SL2 4EG.

Build IBM-compatible PCs for
Under £200. No spscial skills or
previous knowiedge reguired. This
manual for the complete beginner
shows you how. Send an SAE for
details to: Richard Garland (Dspt.
£48), 10 Barford House, Bow,
London E3 SHE

Various

Thousands of Various Components,
gl new, also ransformers, power
supply, lofs of Maplin magazines, oo
much ta list. £40 the Iot. Bargain.
Writ2 to: P Palmer, 2 Crown 5L,
Onxford OX4 106,

Lowrey Organ TLO-1 with Roland
SH2000 built in, would suit
enthusiasl, £200. For further
information, ring Brown,

Tel; (012335) 221124 svenings.

Oscilloscope for Sale, dual-trace,
S0MHz, two timebases, excellant
condition, £175. Tei: (01443)
207037.

Space Firebird Arcade Machine,
needs video board, will pay/rade. Tei:
(G1536) 3947186,

Maplin Matinee Organ,

almaost complete, full documentation,
dhided into two sections for ease of
t=anspont. Onginal owner died when
he was in the Tinal stages of
testing/commissioning. £100.

Tel: (01271} BR2401.

DC Power Supply, LCD display, power
switch, 2 fixed voliage cutputs, SV/1A
and 12V/1A, and 1 variable output:
0-30V/2-54, excellent condition, E80.
Tel: (01563) 762948, Newtown.

Wanted

Commaodore 54:in. Disk Drive (1541
or compatible), as ysed with the dear
old C-64. Eric Jones, The Faold,
Bucknell, Shropshire SYT GAAL

Tel: (01547) 530348.

Aluminium Chassis and Wooden
Cabinet for Maplin 25W sterso
MOSFET amplifier. Contact:

G. ). Smith, Tel: (0181) 657 4685.

BBS Corner

Apple Crackers. FirstCiass Client
BBS, mainly for AppleMac and PC
users. Baud rate 2-4K-bit/s to 28-8BK-
bit/s, 8 data bits, no parity, 1 stop biL.
Tel: (D1268) 7T81318/T80724.

Mactel Metro/lconex. FirsiClass Client
8BS, ApplaMac and PC users. E-mail
s0dress on Intemet for registered users.
Baud ate 2-4H-bit’s 1o 28-BK-bit's,

B data bits, no panty, 1 stop bit.

Tek (O181) 543 BO17 (Mstro) or
(D115) 2455417 (lconex).

Spider! Amiga BBS. The lightar
aitemative. Mainly Amiga and same PC
files. Fdonet, Mercunmet and Mufonst,
Online games. Spesds up to 19200,
Tel: (01568) 613520

Placing an advertisement in this
section of Electronics and Beyond
is your chance to tell the readers
of Britain's best magazine for
electronics enthusiasts what you
want to buy or sell, or tell them
about your club's activities —
Absolutely Free of Charge! We will
publish as many advertisements
as we have space for. We will print
the first 30 words free, but there-
after the charge is 10p per word
for each added advert per reader.

Simply write your advertisement
clearly in capital letters, on a

Club Corner

ARS (Abardezen Amsteur Radio Sooisty)
mests on Friday evenings in the RC Hall,
70 Caimgorm Crescent, Kincorth.,

For details contact: Martin, (CMOJCN),
Tel: (01569) 731177,

The British Amateur Electronics Club
(founded in 1968), for all interested

in efeconics. Four newsietiers a year,
help for members and more! UK
subscnption £8 a year (Junior members
£4, overseas members £13.50).

For further details send SAE. to:

The Secretany, Mr ). E Daviss,
70 Ash Road, Cuddington, Northwach,
Cheshire CW8 ZFB.

Bury St. Edmunds Amateur Radio
Soclety. Maetings held at Cuiford
Scheo!, 7.30pm for 8.00pm on the
third Tuesday of each month, unless
oihenvise sisted. Further details

from K=vin Watersen, (G1GVI),

20 Cadogan Road, Bury St Edmunds,
Suifolk P33 30Q). Tel: (01284) 784804,

Crystal Palace and District Radio
Society meats on the third Saturday
of each month at All Saints Church
Parich Rooms, Bauiah Hill, London SE109.
Details from Wilf Taylor, (630503,
Tel: (0181) 699 5732.

Derby and District Amateur Radio
Society meeis every Wednesday, at
7.30pm, at 119 Green Lane, Derby.
Further details from: Richard Buckby,
(G3VGW], 20 Eden Bank, Ambargate
DESE 266. Tek: (01773) 852475,
Electronic Organ Constructor’s
Saciety. Datails of programme
maganng and membershin from;

e s s s e s e ———-——

: postcard or sealed-down envelope.

Then send it, with any necessary

: payment, to: Electronics Classified,
: PO. Bax 777, Rayleigh, Essex SS6 8LU.

Advertisements will be
published as soon as possible,

: space allowing. No responsibility
: is accepted for delayed

publication or non-inclusion
of advertisements.

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

Don Bray (Hon, Sse.), 34 Etherion Way,
Seafted, Sussex BNIS 308,
Tel: (01323) 324308,

E.U.G. User group for all B-bit Acom
Micros, since 1991, Sdll going strong.
Programming, news, infonmation, sales.
Contact: EU.G., 25 Bertie Road,
Southsaa, Hants. PC4 )k

Tek (Di703) 781168

The Lincoln Short Wave Club
meets every Wednesday night at the
City Enginsers’ Club, Waterside South,
Lincoln st 8pm, All welcome. For funthers
details contact Pam, (G4ST0)
{Secretany). Tel: (01427) T8B356.
MERG? 2 first class stamps (or 4 IRCs)
10 John Weal, 23 Chapel Straat, Yaxey,
PET 3L\ brings you & substantial
introductory pack to the Modsl
Elsetrenic Railway Group— actively
hing electronics and computess to
the mode! reihvay operation.

Preston Amateur Radio Socisty
mesets every Thursday evening at

The Lonsdale Spods and Social Club,
Fulwood Hall Lane, Futwood,

(off Wathing Strest Road), Praston,
Lancashire PR2 4DC. Tek (01772)
784485. Sscratany: Mr Enc Eastwood,
(GIWTO), 56 The Meds, Frecklston
PR4 1B, Tel: (D1772) 6BG708.

Science At Your Fingertips.

Want to mest friends interested in
Science? Send an SAF to: Daniel Gee,
S.AXF, 37 South Road, Watchet,
Semsmset TA23 OHB, or Scolt Mason,
SANFE, B8 Park Avenue, Devonport,
Plymouth PL1 48P http://homepages.
enterprise.net/icedragen/says.hi=

Please write your classified advert using one word per box below.
Adverts of 30 words or under will be printed free of charge, but thereafier the chasge
is 10p per word. Please include any payment for extra words with your advert.

& )
y | ! Ve

SEEMUG (South East Essex Mac User
Monday of each month, For details
Tel: Michasl Foy (01702) 468082,

meels al the Druid Venture Scout

at 8om. For further detalls, contact:
PO. Box 8B, Rayleigh, Essex 556 BN

(SanDRA} mest in GL Comand,
Sudbury, Suffolk at B.0Opm.

New members are very welcome.
Refreshments are avaisble. For
details please contact Toay, (GBOM),

TESUG (Tne European Satellite User
Group) for all sateliite TV enthusissts!
Totaily mdspendent. TESUG provides
tha most up-to-date news available
(through its montiily *Footprnt’
niewsletter, and a teletext sendce

It also provides a wide vanety of halp
and information. Contact: Enic N.
Wiltsher, TESUG, PO. Box 576
COrpingion, Kent BRG 9WY.

Thanet Electronics Club. For schoo!
a2 Ham Radio and Blectronics
enthusiasts enters its 16th Year,
Meetings held every Monday evening
from 7.30pm at The Quarterdeck, Zion

oritact Dr. Men L Smith, (G2,
Tek (D1304) 812723

mest at B.0Zom on Tuesdas at the
Community Centre, Prospect Road,
Osseit, West Yorkshire. Contact

Bob Firth, (G3WWF), (GTHR),

Tel: (0113) 282 5519,

Radio Society meets on the first and
third Thursdays of the month from
B.00pm at the Wigan Sea Cadet HQ,
Training Ship Sceptre, Brookhouse

: Termsce, off Wamngton Lane, Wigan.

:  Contact: D. Snape, (GAGWG),

Tel: (01942) 213397 (Wigan).
Winchester Amateur Radio Club

For full programme contact: G4AXD,
Tel: (01962) BE0BOT.

\Wirral Amateur Radio Society m=sts
at the vy Farm, Armowe Park Road,
Bikenhaad every Tuesdsy evening,
and formatly on the the first-and third
s  Wednesday of every month. Details:

A, Sead, (GIF00), 31 Withert Avenus,
Bebinginn, Wimal LE3 SNE.

Wirral and District Amateur Radio

= Iy, Winral. Organises visits, DF hunts,
:  demonstrations and junk sales,
+  Forfuriner detzils, please contact:
i Paul Robinsan, (GDIZP) on
(0151} 648 ©3972.

ettt bt

Daytime Telephone
Retum your sdvast to: Blecimonics CGsssineg,
PO. Sox 777, Rayieigh, Essex, S56 8LU,

Tel: (01787) 313212 before 10.00pm.

on the pan-Furopean “Super Channel’).

Wakefield and District Radio Society

The (Wigan) Douglas Valley Amateur

Society masis at the Irby Cricket Club,

Group), mast in Seuthend, every second

or e-mail o macBrikafoy.deson.co.uk.
Southend and District Radio Society

Centre, Southend, Essex every Thursday

Sudbury and District Radio Amaleurs

Place, Margats, Vent, For further detais

mests on the third Friday of each manth.

- o - -]

]
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Write to:
Electronics

and Beyond
E-mail your j P.0. Box 11'},
views and comments to: Rayleigh,
AYV@maplin.demon.co.uk Essex SS6 8LU
Make Some Noise!
Dear Sir,
The enclosed drawing illustrates -

a patented design of
loudspeaker enclosure, invented
by George James Johnston of
Kilmarnock, Avshire. The idea
is thar '/=wavelength
reinforcement boosts the signal
from a fsirly small full mnge
speaker. This occurs at about
6(:-70Hz and below. The theory
is fully explained in Audio’ by E
A Wilson, Babani book 111 R i
(pages 151-156). This eliminates |
the need for a cossover. Tt may  § x|
be possible to produce a firly :
short article on making a pair of : e
enclosures using a full range of : OO
loudspeakers from your :
catalogue. Purchase of the
magazine would incorporate a

licence to build a pair of
speaker boxes

. G.Johnston,  Thank you for sending in these
Hilmamock, Ayrshire. ©  details and suggestions,

S0 FOBPERTIOBOOBEBERADOBOORDROBOORBDDOBDOBRORBD

Dimmer : this could be less easy and |

: Suspect is more expensive than
Cheaper? the readv-made items! One or
Regarding the Star lewter rom @ other of the above would be
M. Perry (Issue 118). whilst i used to control the mains input
agreeing with the suggestion of {10 a suitable low voliage
separating fixed voliage and ! wansformer.
variable voltage loads, a I. M. Tasker,
somewhat less expensive Skillingten, Grantham.

alternative 1o a variac would be
1o use a dimmer designed 10 be
used with low voliage lighting
transformers. Home

Some useful suggestions. At
£17.99 including VAT, the VF37S
kit is comparably, even
favourably priced, in relation to

Automation offer a 250W many ready-made halogen light
version, ref. P2S0W1IDILY and a : dimmer units. It's designed to
S00W unit, ref. PSO01DIVRS, i work with inductive loads such
Alternatively, it might be : as transformers and motors, so
possible to use Maplin's Stock  © could, in theary, be used to
code VF378 — K3002 Halogen ~ : control an AC-motor powered

light dimmer. Although setting model train or ether appliance.

In this issue, Gareth Connor, formerly of
GJC Designs, London, wins the Star Letier
Award of a :’l!aphu £5 Gift Token for writ-
ing in io report the existence of sm;face
mount electrolytic capacitors and an
effective magazine delivery service!

Dear Sirs, -

I would like to correct an
error that was first
perpetrated by Ian Davidson
in the July 1997 edition in
his article on SMT.
Subsequently, the error
appeared again in Afr Your
Views, October 1997.
SURFACE MOUNT

ELECTROIYTIC CAPACITORS
: improved the quality and

¢ reliability of the Company’s

products. RS also do a more
: wypical surface-mount

: looking component which is
: described as being

on first appearance, look like “Aluminium electrolytic,

¢ speciality polymer™. Stock

¢ code 385-339 is a 6-8uF 16V

: device. Avwell over £1 each,

: this type is not cheap, but

¢ they do exist. Having not

¢ used this parricular tvpe of

: capacitor, 1 cannot comment
on its characteristics. [ hope

¢ that this clears up the error

i and enlightens a few readers.

EXIST! Take a look at the
Farnell Catalogue for SM
electrolytics. Order code
556-130 is 100uF 6-3V, 556-
269 is 22uF 35V These caps
have an aluminium can and

very low-profile standard
electrolvtics with altered
lead-outs. Prices are under
20 pence each. The
manufacturer is Panasonic.
RS Components do a range
of similar capacitors; Stock
code 108-160 is 100uF 63V
The above type of capacitor
is designed ro be put

through the normal SM infra- :
: the way. a compliment:

¢ Thanks for the good mag —
i keep up the good work.
subjecting an electrolytic cap ; Having moved from London
: to Zimbabwe earlier this

¢ year, the mag now has to

¢ travel halfway round the

i planet to get to me. So far, it
¢ has done so without hitch,

: and always very quickly. The
¢ October edition arrived on

: September 3rd . 7 A
Quantum Leap perhaps?

red solder reflow process.
Whilst some people may
baulk at the idea of

o IR reflow temperatures,
they are designed to cope.
Consider that many
conventional wire-leaded
clectralytics pass over flow-
solder baths with pre-heat
and cool-down tunnels for
correct temperature cycling.
Conventional electrolytics
are subjected to, and
designed for, high
temperatures. SM
electrolytics have been in
regular commercial and
industrial use since at least
1993, Ar that time, I was on
contract with a West
Yorkshire audio company
that was putting in an SMT
facility for its mixing console

¢ manufacturing operation.
i PCBs designed from that
: date onwards had SM

: electrolytics throughout.
i Soldering was by IR reflow,
and if component

: degradation leading o

! reduced audio quality had
i been an issue, the comipany
: would not have used SM

: electrolytics. They still use

: SM electrolytics today. The

i move from canventional

: leaded to SM components

Thank you for pointing out

. this apparent gap in our

: knowledge/product lines.

¢ Good to hear you like the

: magazine otherwise and that
the delivery service is up to
scratch; you received your

: well-travelled copy 2 days

: before it was due to appear

¢ in the shops in the UK!

GIFT VOUCHER

and assembly methods has

Having got the moan out of
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Network
Computers -
Plug Included!

Dear Sir,

After reading Keith Brindley's
article Comnent in Issue 118, 1
was somewhat bemused by the
misconceptions often shown
regarding Network Computers
(NC’s). It's funny how people
have the idea that somebody
would bother, in this day and
age, to develop a dumb
terminal for networks and ry
to sell it as 4 new idea: The
Network Computer is far from
being dumb. Here is a précis of
the specification:

& +0MHz 32-bit RISC
processor with hardware
floating point co-processor
(IEEE 734 — 1985).

@ S)M-bytes of EDO DRAM
(upgradeable 1o 32M-bytes).

& MPEGZ (and MPEGI)
compatibility with ZM-bytes
of decoder RAM.

@ SVGA (800 X 600)
display (@ 16bpp.

@ Suite-of-the-nrt font and
graphics software
producing a crisp, high
legibility display. even on a
TV screen.

& Smuaricard socker for ISP
setup and user configuration.

& Operating System in ROM
(externally upgradeable by
exchange of ROM card).

& Builtin HTML 3.2 Web
browser supporting frames,
wables, forms.

& 25:8k-bps internal
modem OR nerworking
interfuce card.

€ 16-bit CD quality
stereo audio.

Sockets for SVGA monitor,
AT kevboard, PS2 mouse,
stereo audio out, bi-directional
parallel port, SCART socket for
connection to TV, and
compaosite video outlet. The
operating system (NCOS) is a
very close relation w Acorn
RiscOS which has a proven
trck record of over eight yvears
and is a very stable.
comprehensive, and intuitive
GUL Don't be fooled by the
40MHz clock speed, the ARM
7300FE processor is no slouch
and has roughly the same

throughput as a 100MHz 486
DX4. This, in itself, will not
sound very impressive to the
average PC user but, when the
efficiency and responsiveness
of the Operating System is
taken inw account. you'll find
that any version of MS
Windows on even the fastest
Intel processors would have
trouble being as slick. In
addition o this, thereis a
version of the machine already
inexistence which has the
200+ MHz StrongARM
pracessor (co-developed by
ARM and Digital
Semiconductor) at its heart.
The Digital SrrongARM SA-110
processor has the highest
published scores for the
CaffeineMark 2.01 interpreted
Java applet performance
benchmark in comparison to
other deskiop svstems, i.e., it is
the fastest in the world at
execuring JAVA code! The
Smartcard is a neat iden, as it
allows the user to set up all
their preferences such as
screen display, Internet service
provider, printer, etc.. with this
configuration being stored on
the Smartcacd. If another user
wants 1o use the machine, they
simply insert their own
Smartcard which sets up the
NC to the configuration on
their card complete with
Internet account details,
software, and display
preferences. Without the card,
the machine returns 1o the
default setup, as supplied, with
no user files stored in it. This
means that any NC can be used
and will be set up to the user’s
preferences — great for
intranets. The card system is
one of the reasons why the NC
can show great savings in
intraner mainienance Costs, as
it is much simpler o replace a
basic unconfigured machine
than 1o spend hours trying o
retrieve files and re-inswlling
and configuring software on a
PC with setups stored on the
hard disc. Not that T would
expect many breakdowns as
ARM processors Consume very
litdle power and generate
hardly any heat, and the fact
that access to the hard disc is
not required for the Operating
System o work; both
contribuie to the renowned
ruggedness of Acorn'’s
compurers. The basic device
used to communicate with the
NC, as supplied, is an VR
remote control which has all
the buttons necessary for

navigation through the
browser interface. and an
alphanumeric keypad for text
and URL ¢ntrv. A full-sized IR
kevboard is available as an
option. A comman criticism of
the NC concept is lack of local
storage. The reasons for not
having this included in the
basic machine are two-fold:
Firstly: the specification was for
an inexpensive unit (less than
$500 US) which would be seen
primarily as a domestic device
comparable 1o a video recorder
or sarellite system. The
intention was for all stormge o
be done over the nerwork
{ostensibly provided by Oracle
Corparation — the second
biggest software company in
the world). Who's the biggest?
Secondly, the Operating
System does not require a hard
drive 1o funcrion as it is
contained in ROM (additional
facilities can be loaded
emporarily into a module area
of RAM). If local storage is
required, this can be provided
by a ZIP drive connecied o the
parallel port, effectively turning
the NC into a more-or-less
conventional deskop
computer. ZIP drives are
already supported by the
operating systenu So, make no
mistake, the NC is a real
camputer with enough power
10 use as an Internet access
device and more! It is supplied
with a word processor which
can save in MS Word 7 format
and is capable of running very
sophisticated software. By the
way, software on Acorn
machines tends o be very
compact and efficient, often
being written in assembly
language as ARM code is quite
simple. "Bloatware” doesn’t
exist on the Acorn platform,
which means that resources
are much better used, with 8M-
byte of RAM being sufficient to
multi-task several useful
programs. For the majority of
computer users, the machine
could become much more
than an adequate replacement
fora PC, and ata very
affordable price. For more
details, ry looking on the
“Web’ at:
hutp:/f’awwacorn.com/acorn/pr
oducts/ng/,

http: fwwwacorn. com/acorn/te
chnology/ne/medesign hrmil,
hitp:/mwweybervillage co.uk/a
cornvhotnetindex stm,
herp:/wwwarm.comy.

Have a good look round. If you
thought that Intel processors

were the only ones warth
Iooking at, it should be an eye-
opener! I'make no apologies
for wholeheartedly supporting
these excellent British
products, even though the
mere mention of Acorn
compuiers or ARM processors
seems to instantly destroy
one's ‘street cred” these days.
Rennie Hill
rennie@reji.demon.co.uk.

Ssh! Everyone will be wanting
one if you carry on like that. . .
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Sounding Off!

Dear Sir,

This letter is congerning the
Velleman LED VU Meters anicle
in the Ocioberissue. My

attention was drawn to the

calibrating methods used. My
understanding of audio
equipment has lead me 10
believe thar currently. thereare
ar least o signal levels common
1o equipment: -10dBu for
domestic equipment (Hi-Fi, eic.)
and +4dBu for professional
equipment (public address and
studio qualin). These levels
coerespond o the voliage levels
that any interna! VU meter would
read 0dB: 0-24V for domestic
equipment and 1-23V for
professional egquipment. I think
that readers should be aware of
this, and should Glibrate the VU
meter to the relevant signal level
and corresponding voliage,
preferably using an existing
cilibrated VU meter as a guide.
Finally, the formula for
calculating the dB rartio is: dB =
20LoglO(VLNV2) —adding the “u”
afier dB means that the ratio is
relative 1o 0-775V rms (which
apparently dates 1o the early
telephone indusiy).
L. G. Jones,
Abergavenny, Gwent.

Or relative to 0-7746V rms, and
with an upper case ‘U’, if you want
fo be even more exact!

— - ol
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he high and mighty also score in the
Thﬂrse stakes. Between the regal photos .
is pictures of the elfin look-alike Robin - :
Cook and the recently vanquished Michael
Howard. Very much a case of the Tote Board
—a government established quango — -
hedging their bets. :
It was 1929 when the Tore first opened :
for business at Newmarkert and Carlisle. Its 2
birth had been a long and painful process :
and its early years were marked by financial
ill health. Britain, with a long history of
racing and breeding, was unusual among

ricing countries in the way that bookmakers

had been allowed to dominate the betting
scene. Irritated by the huge sums which
toalisator betting was providing to help the
sport in other countries, The Jockey Club—
the supreme being in the macing fraternity —
took the view that betting should be
encouraged to contribute towards the spart.
Sir Winston Churchill, then Chancellor of
the Exchequer, promised 1o make time fora
Private Members Bill 1o be introduced and

in August 1928, the Racecourse Beiting Act i......O...............Q.OOOOQG.
became law. In turn, the Bill provided for
the ereation of a statutory body, the : by Alan Simpson

Racecourse Betting Control Board, whose

objectives were to provide backers with an ; Tbat horse raczng is the ‘SPO?’t Of Kings f ew would
alternative to betting with the bookmakers —© deny. Just scan through any recent copy of Tatler —

and to generate money to support the
i Sy o i or come to that, the most recent Horserdace

T a—— - . Totalisator Board Annual report, and there will be
borrowing from the banks. It ran into : pictures of borses, royalty and Lords in abundance.

: considerable financial difficulties in the

i early vears. (Sounds rather like the typical

i heavy punter).

i The Tote operated against fierce

¢ competition from the bookmakers on-

¢ course and was not allowed 1o 1ake part in

¢ the lucrarive off-course credit market until a
¢ group of shrewd racehorse owners formed
¢ a private company. The role of Tote

¢ Investors Limited was to channel off-course
¢ bews to the Tote's racecourse pools on a

: commission basis. This structure continued
I from 1929 until 1960 and the Tote wis able
i to make contributions to racing in this

i period of nearly £9 million. Cash betting

¢ away from the micecourse was still against

i the lawwhich, not surprisingly; was broken
i with monotonous regularity by bookmakers
who operated a system of sireet corner and
factory runners to collect bets and were

i prepared to pay the penalty when the law

i caught up with them. Plainly, the law was

¢ being held in disrepute and in 1960,

¢ following police pressures, the Government
¢ inroduced the Betting and Gaming Act

¢ which legalised off-course betting.

: It was at this junciure that the Tote could
: have been given an off-course monopoly,

i although the task of weaning the betting

i public off starting price betting nurtured

i by the illegal bookmakers would not have

i been easy. The public were not familiar with
i pool betting, but the opportunity was there
¢ and was missed. The illegal bookmakers

i were allowed to come out of the woodwork
and were legalised by local magistrates and
: given licences to bet in their new-fangled

: beuing shops. They spread rapidly

: throughout the country and reached a peak
: of 15,578 in 1968, Today, there are some
8500 beding shops.
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Betting Wars

The Tote was unable to take part in this off-
course betting boom. Although allowed to
run betting shops like the bookmakers, they
were not allowed to offer starting price
betting. And this is what the public were
used to, for they had traded illegally at
starting price for vears. This development of
starting price betting shops had an adverse
effecton the tote’s finances and in 1972, in
arder to restore their competitive position
the tote was empowered by another ac of
parliament to accept bets at starting prices
as well as tote odds, Very much a case of ‘it
you can’t beat ‘em, join them'.
‘Today, the Tore in Britain is organised inio

three sections:
& The Racecourse Cash Division continues

to have an exclusive licence to run pool

berting on Britain’s 59 racecourses.

@ lote Credit offers its 50,000 members
credit facilities to bet at Tote odds and
starting price. The group has been
relocated and instead of operating from a
London headquarters with numerous
provincial offices, now operates from
Wigan, Lancs., in a centre fully equipped
with the latest in compurter and
telecommunications technology.

& The third division is Tore Bookmakers
which now is responsible for running 201
beuting shops off-course and 69 shops
on-course. Like Tote Credit, they accept
bets at Tote odds and starting price.

To end this brief saga of The Tote, the
organisarion has joined forces with a major
leisure chain to form Tote Direct which
offers bookmakers the opportunity to take
Jackpot. Placepot, Trio and Dual Forecast
bets without risk using & new computer
terminal developed specifically for this task.

A Safe Bet

Hi-tech Spreads the
Betting - Fast

Despite falling revenues — thanks to the
competitive pressures of the National Lottery
— turnover still exceeds £300 million. But
fortunately for all concerned — the Tore
authorities, the betting shops and the punter
— high-tech support is available in the shape
of powerful computers and communications.
Tote Direct are making extensive use of
Paknet Radio-Pads which are installed next 1o
‘lote Direct terminals in betting shops in the
UK. These rerminals will enable customers wo
place bets at Tote odds, off-course. Radio-
Pads send the bet rransaction dara via radio
10 a network of base stations located all
around the country. Paknet, the Vodafone
Public Data Nerwork, supplies these high-
speed radio and fixed communications links
from the Tote Direct terminals insialled in
beuing shops right through 1o the Central
Tote host computer in Wigan.

The Paknet communications solution is
near instantaneous and errordree. Bets are
emered on the standard Tore machine
readable card which is then fed into the Tote
Direct terminal. A visual check of the
selection appears on screen for verification;
the dara is communicated over the Paknet
network 1o the Tote Centre in Wigan and the
customer's receipt is then printed with
details of the bet and identification number,
The entire iransmission takes just three

The Tote Cheltenham
Gold Cup

.

seconds, allowing customers to place bets
even as the horses are entering the stalls.
The on-line system confirms that the bet has
been duly registered and all is set for the
‘oft". To collect any winnings, the forunate
punter simply produces the receipt which is
then fed into the terminal. This then receives
the electronically calculared winnings from
the Tote centre, again, via Pakner.

Sure-thing Bet

Paknet, supplies a sure-thing bet forall
involved. With over 43,000 Radio-Pads sending
tworway data over the Paknet network, it's not
surprising that a common belief is thar all this
traffic goes from Radio-Pad 1o Radio-Pad. In
fact, for many applications, large numbers of
Radio-Pads are either calling into, or being
called by; a single host computer. Not
unexpectedly; many of these calls occur
simultaneously: If a Radio-Pad is used at the
host end, itwould only be able 1o susain a
single call ar a time (the port) and as a result,
would be unable to provide sufficient call
handling capacity during busy perods.

The simplest way to provide sufficient call
capacity at the host end is to connect a 64k-
bps digital leased circuit from the host into
the nearest Paknet exchange. These circuits
carry X235 data packets directly to and from
the network and are capable of supporiing
hundreds of simultaneous calls,

Around 85 base stations hosts up and
down the country and linked by landline 10
each other in a honeycomb network, are
connected to the Paknet network using 64k-
bps drcuits. These provide card
authorisation, polling and transacrion
services and are operared by major clearing
banks, regional electricity companies and

the national lottery, to name bur a few users.

Among these users, Tote Direct claims that
ar a single race meeting, their leased circuits
can be called upon 1o handle around 32,000
calls, the majority of which occur within just
a few minutes of each race. The network is
particularly active in March, April and June
when the national racing events —
Cheltenham Festival, Grand National and
Epsom take place.

Signals from each bookmaker's shop goes
o & local base by mieans of an aerial array on
the reof. Reception is up to ten miles from
each array to the local base station which
routes the message to a main switch, from
where it ravels by landline to Wiganand as a
back-up to Warrington — ail within two
seconds. The same backbone network relayvs
the return messages. Overall, the network
gchieves some 40bps UK transmission time.

One further major advantage of leased
circuits is that they offer a seamless gateway
into Vodafone’s messaging services, such as
GSM data, direct input paging and Short
Message Services, thereby ensuring that the
number of direct host connections is
destined to expand. Already, there are over
2,300 Paknet Radio-Pads providing
communications for Tote Direct terminals in
branches of Corals, the Tote Bookmakers and
in leading independent bookmakers. With
Ladbroke recendy joining the Paknert club,
the number of installed rerminals will double.

Place Your Bets

As John Smith, director and general
manager of Paknet comments, “It is great (o
be a1 the heart of the revolution in off-
course Tote betting. This is one application
in which speed. accuracy and economy are
critical. There is now a momentum for other
betting chains to insiall terminals on their
premises, thereby offering their customers
better odds and a greater spread of bets.”
However, it is not just betting which is
receiving the attention of Vodafone Paknet.
Already handling roadside tmafiic dawa on the
M40 motorway, Pakner operations include
TrafficMaster, London’s varable message
signs, traffic counting in Essex and Kent,
traffic light monitoring, parking machine
telemetry and RAC messaging. Away from
UK roads, Pakner is being used for
automared lighthouse telemetry radio
navigation, security alarm signalling,
electricity meter reading (overnight) and
credit card authorisation from over 10,000
points of sale. Already, there is alk that the
Rugby Union authorities are looking at
match betting. It is time to place your bet.
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NAPLIN

ELECTRONICS GROUP

Interested in technology?
Don’t own an anorak?
Want to be a retail manager?

Opportunities in Grimsby, Plymouth,
Ipswich, Norwich, Stevenage, Hownslow,
Putney and Marble Arch

Starting Salaries of up to £18,000
(plus London weighting allowance where applicable)

We are building our High Street Business. Within five
years we'll have 100 stores. To make this expansion
possible we need talented people.

We sell Hi-Fi to alarm systems; computer peripherals

to capacitors; night vision scopes and navigation

devices. In short, a huge range of exciting merchandise.

The above branches will be open shortly. We therefore
seek the following:-

MANAGER
(c.£14 to £18k)

ASSISTANT MANAGER
(c.£11 to £14Kk)

Full and Part Time positions available for:-

TECHNICAL SALES

ASSISTANTS AND CASHIERS
(c.£14 to £18k)

You're likely to be youngish in attitude and as

interested in people as the technology we sell. You'll

probably have worked in a retail environment and

you'll certainly have sales experience. You enjoy

rolling up your sleeves and getting a job done no
matter what time and effort is needed.

In return we will offer you an opportunity to be in at

the start of our major retail expansion working with

enthusiastic and technically able staff. We have lots

of flexibility; you can move from shop to shop, to our

superstores, or to regional or product management.

Starting salaries depend on ability and other henefits
may include commission and profit share.

To apply, please send a full CV indicating
vacancy of interest to:-

Jane Watson, Retail Personnel Officer
Maplin Electronics PLC, Valley Road, off Station Road,
Wombwell, Barnsley, ST3 OBS

Opening planned for 1998 are Hull and Cheltenham.

Maplin Electronics Plc is an equal opportunities employer

—
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Congratulations to Ben Blundell of Whalevbridae for

the first correct reply: £25 will be on its way to you.

Tokens are

avallable from

all Maplin
Stores in
denominations
of £5.




Electronics Principles 4.0

If you are looking for an easy and enjoyable way of studying or
improving your knowledge of electronics then this is the software for you.
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EPT Educational Software. Pump House, Lockram Lane, Witham, Essex. UK. CM8 2BJ.
Tel/Fax: 01376 514008. e-mail sales@eptsoft.demon.co.uk * UK & EC countries add £2 per order for

post & packing. VAT should be added to the total. Ouiside Europe £3.50 for air mail postage by return.
Swilch, Delta, Visa and Mastercard orders accepted - please give card number and expiry date.
Cheques & Postal Orders should be made payable to EPT Educational software.




MAPLIN PROFESSIONAL

CATALOGUE
PREVIEW
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EDITORIAL: Paul Freeman-Sear
E-mail: paul.fre@maplin.demon.co.uk

TEXT CONTRIBUTION: Martin Pipe
E-mail: whatnet@cix.compulink.co.uk

elcome to another mini preview of

the new Maplin MPS catalogue,

bringing you a selection of the
newest and most popular products from
Maplin MPS. You'll find some useful
information on Navigation and Night
Vision, Aerials and Aerial Amplifiers and
Audio Connectors in this supplement. See
our new catalogue for many thousands of
electronics and associated products.

PLACING YOUR ORDER

Telephone Orders: 01702 554000
(24 hour answering service)

Fax Orders: 01702 554001
(24 hour fax ordering line)

Technical Helpline: 01702 556001

Mail Orders: Maplin MPS,
FREEPOST SMUS4,
PO Box 777, Rayleigh,
Essex, SS6 BLU

Or call and collect* at one of our 42
stores nationwide.

EASY WAYS TO PAY

> Open a Maplin MPS business
account instantly (subject to status)

> Up to 30 days to pay, call 01702
554000 for details

> We can accept the following credit
cards, or cheque, postal order, Giro
transfer or Transcash

= E =]

> 0Or you can pay with cash at your
local Maplin Store, or Mondo Maplin
Superstore.

SAME DAY DESPATCH
> Free delivery for orders over £30
(inc VAT)

> Free delivery on all orders for
business credit account holders.

> QOrders placed before 5pm
dispatched that day

> Call and collect at your local
Maplin Store

> Ask for details when you order

NEW MAPLIN MPS CATALOGUE
OUT NOW!
> Only £3.45 (no packaging charge
of 50p if ordered with other items)
> Free to business account holders
> Call our order line to reserve your
copy on 01702 554000
= 0Or collect a copy from WH Smiths,
John Menzies or any of our 42 stores
The company (eser\ru the right to alter prices at any

time, without prior notice.
In genesal prices are valid until 28th February 1938,

* Subject to avallabillty.

&€ rRobUCTION

NAVIGATION
AND NIGHT VISION

: allowed more compact hand-held
. devices to be manufactured -

: ideal for campers, mapmakers,

. explorers and travellers. Some

: models, which include built-in

: electronic compasses, are

: particular suited to orienteering.
: Most include route-planning

¢ facilities — you can define

¢ waypoints or landmarks that

¢ contain the co-ordinates of

: desired destinations.

GPS (Global Positioning System)
was originally developed for
military use by the US Air Force
some years ago, at a cost of over
$12 billion. It is a location and
navigation utility that determines
a user's precise latitude, longitude
and altitude by means of tracking
signals that are transmitted, on L
band frequencies, by a series of
satellites. There are 24 of these
satellites orbiting the earth, at an
altitude of 10,800 nautical miles.
Receiving the signals from three
satellites will give a positional fix,
while a fourth will also allow
height above sea level to be
determined. This information is
provided by a GPS receiver in
around a minute, provided that it
has a clear view of the sky.

You don't have to work for the
US military to use GPS. Indeed,
you don't even need to pay
anybody a subscription to take
advantage of this valuable service.
There is one caveat, however —
the version of GPS available to
non-military users has been
treated with a random factor,
known as selective availability,
that reduces accuracy. The civilian
variant of GPS — known as SPS
(standard positioning service) —
limited in accuracy to anywhere
between 25 and 100 metres.

The extremely-accurate military-
specification receivers use
another signal, known as precise
positioning service, or PPS. If
more accuracy is required from
SPS equipment, a system known
as differential GPS (DGPS) can be
used to overcome the effects of
selective availability, and make
positioning consistently accurate
to within 25 metres. DGPS makes
use of an additional receiver that
picks up signals from radio
beacons’ installed in various
countries. Many high-end GPS
receivers offer interfaces for DGPS
receivers.

The first GPS receivers for
civilian use started appearing five
or so years ago, and were
intended primarily for fixed
installation in boats.
Miniaturisation of electronics has

With GPS, you know where you

are, and can radio the details of
¢ you location to the emergency

¢ services if help is needed. Most
: GPS receivers have a serial

. interface that allows external

¢ equipment to be attached. The

{ most popular is the NMEA marine
: electronics standard, although

: many GPS receivers are capable
. of working to the more common
: RS232 standard, for attachment
: to PCs and the like.

Microsoft's AutoRoute software

. is now GPS-enabled, so that your
i location relevant to the route is

¢ displayed on a laptop computer's

i screen. Some other software,

: such as GPSS, will provide

¢ spoken directions to a

¢ location — again, GPS is used

! to feed the system with the

: vehicle's current location. In-

¢ car navigation systems, such as

. Philips’ Carin, take a similar GPS-
based approach. Future in-car

i developments will be linked to

: GPS systems -
: system that pinpoints a stolen

i vehicle via a cellular phone, or

: even an engine management and
¢ diagnostics system that

: automatically calls a breakdown

: operator with details of the car's
: location, as well as the fault.

. TRAFFICMASTER |
: Trafficmaster, which is now being
: offered as an option on certain

: makes of cars, relays up-to-the-

: minute traffic information to

- drivers. The information offered is
: much more up-to-date than that

: offered by radio traffic bulletins —
: this is because Trafficmaster

: works by directly monitoring traffic
. flow at strategic points, with
 devices that resemble speed

imagine a security

MAVIGATION & NIGHT VISION




XL1000 GPS Compass
ORDER CODE: BM59P
£594.99

[ ETED)
ORDER CODE: EM&1R
£369.99

Y ﬂicsler YQ Traffic Informatio
System & Message Pager

ORDER CODE: WC22Y

GPS 38
ORDER CODE: GT11M

Night Vision Binoculars
ORDER CODE: VP31)

This is just a small selection of products in this range. See
the latest catalogue for more details. All prices include VAT.

: cameras. Information from these
: traffic sensors is passed to
: Trafficmaster's headquarters in

disseminated via a series of

cellphone towers. Currently,
. Trafficmaster covers the entire

trunk roads.

: is fixed to a convenient point on
: the dashboard, and derives its

: power from the car’s electrical

- system. The unit receives signals
: from the Trafficmaster paging

: transmitters via a tiny built-in

. aerial, and decodes the

¢ information. This is either

: displayed on a LCD map display,
: or spoken’ to you by means of a
. voice synthesiser. The latter

: approach is preferable, since it

- on the road at all times. In
. addition to Trafficmaster’s

. monthly or annual subscription is
: required. The time and petrol

: saved by Trafficmaster in just one
: journey could pay for not only the
: receiver, but the year's

: subscription as well.

. vision apparatus — which, like

: GPS, has its roots in the military
: — you can. Night vision is ideal

: for applications as diverse as

. wildlife watching and

: surveillance. It works by
:_collecting the photons of

/! device known as an image
: intensifier. The image intensifier
: contains a photocathode,

: from the batteries via an inverter.
: The photocathode converts the

: light photons into electrons,

: which are accelerated across an
: electrostatic field inside the

. intensifier. The accelerated

: electrons strike a green

: found on monochrome CRT

: screens — generating the visible

. intensified’ image. Night vision

: products are available as in
 monocular (one eye) and binocular

contain two scopes, thereby
* offering stereoscopic vision.

Milton Keynes, and then

paging transmitters located at

network of national motorways,
plus an ever-increasing number of

The Trafficmaster in-car terminal

means that your eyes are focused

purchase price, a low-cost six-

NIGHT VISION

Have your ever wanted to see in
pitch blackness? With night

whatever little light there is, and
focusing them with a lens onto a

charged by a high voltage derived

phosphor screen — similar to that

(both eyes) form. Binoculars

NAVIGATION & NIGHT visioN @D



best from your TV or FM radio,
invest in a suitable outdoor

aerial and install it properly. Modern
AV equipment is capable of excellent
results, which are seldom realised
because the first stage of reception
is ignored. The aerials used to feed
TVs have, in many cases, been up
on roofs for many years and have
suffered under the weather. In some
cases, essential components have
simply corroded away; in others, the
aerial has been blown off-direction.
The results speak for themselves —
pictures that exhibit ghosting and
grain, garbled teletext or crackly
Nicam stereo sound. Similarly poor
results tend to be associated with
indoor aerials, the performance of
which will vary with passing traffic
and even the movement of people in
the room. Note that Channel 5
reception requires a high-quality
aerial in most cases. This is because
it transmits at a fraction of the
power levels available to the more
established broadcasters. Special
‘temporary’ caravan aerials, which
mount on a window with ‘suckers’,
are available for travellers. These
will provide much better
performance than an indoor aerial,
or the loop built into portable TVs.

With respect to VHF/FM radio
reception, many of us rely on the
simple wire aerial supplied with the
tuner or stereo system. The results
speak for themselves — hissy stereo
reception, even from the powerful
BBC transmitters, and a lack of
choice simply because other
stations are simply too weak for the
tuner to resolve.

SPOILT FOR CHOICE

The Maplin MPS catalogue lists a
wide variety of TV and radio aerials
for home installation, and the choice
is bewildering. However, armed with
some basic information, selecting
one appropriate to your individual
needs is relatively straightforward.
So too is installlation, which is within
the capabilities of any competent
DIY enthusiast equipped with the
required tools. For best results, the
aerial needs to be installed in the
highest possible position — which
inevitably means the roof of a
building. Indeed, raising the height
of an aerial by as little as a metre
can double the available signal
strength. Although Maplin does sell
chimney mounting kits, we would
only recommend that roof

Put simply, if you want to get the

AERIALS AND
AERIAL AMPLIFIERS

¢ installation is undertaken by those

¢ with the correct roof ladders and

: experience. However, Maplin also

: sells brackets for mounting on the

: side of the house, and with an

. aluminium pole of the appropriate

: size, aerials can be elevated to an

: adequate height. Outdoor

¢ installations should be carried out

: with safety in mind, and all mounting
: components and surfaces should be

. up to the job. As an alternative, an

: aerial could be fitted inside the roof,

: but the best performance will not be

: obtained. Reflections from water

: tanks could cause ghosting, and the

: roof structure will attenuate the

¢ signal. In strong signal areas, however,
: acceptable results can be achieved.

TV aerials are ‘directional’,

: meaning that the greatest signal

¢ pick-up is from one direction. As a

. general rule, the greater the number
: of elements, the greater the

: directionality and the greater the

¢ signal pick-up. Ten-element aerials

. are designed for areas of high signal
: strength — in other words, those

: relatively close to the transmitter.

: Fourteen-element aerials are

¢ intended for medium-signal areas,

¢ while eighteen-element aerials are

: designed for ‘fringe’ locations where
: the wanted signal is quite weak.

¢ Weak reception is characterised by

: grainy pictures. There are also

: specialised types designed to

: squeeze every last microvolt out of

. the air — such models are ideal for

: ‘extreme fringe’ locations that are a
i long distance away from the

: transmitter. A look at neighbours’ TV
. aerials will provide some indication

: as to the type that will be required

: but do consider that another more

¢ suitable transmitter may since have

. been conmmissioned. Before

: purchasing and installing a TV aerial,
: it may be worth contacting the

: BBC’s engineering department to

. find out details of the transmitter

: that serves your region.

Regardless of the aerial you

: choose, it should be aimed directly
. at the transmitter, following the ‘line
: of sight'. Professional installers use
. a signal strength meter, aligning the
: aerial for maximum signal. DIY

: installers could use the positioning

: of neighbours TV aerials as a rough
. guide, and monitor the picture on a
: TV set across all five channels for

¢ final adjustment. Look to minimise

: ghosting, which is caused by

- ‘multipath distortion’ — the aerial

: picking up delayed (reflected )

= versions of the wanted signal — as

€D ~=RIALS & AERIAL AMPLIFIERS

Low-Loss Co-ax
ORDER CODE: XR29G
34p/m

Masthead Amplifier
ORDER CODE: GT99H
£16.99

i}

14-Element TV Aerials
ORDER CODES:
GK19V Group A £9.99
GK20W Group B £9.99

A\ GK21X Group C/D £9.99

KC10L 2 Output £29.99
KC11iM 3 Output £33.99

ORDER CODES:
KCO09K 1 Output £26.

B\ KC12N 4 Output £36.99
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i Pace Channel Shifter

' ORDER CODE: GT77)
£34.99

Two Into One Y Adaptor
ORDER CODE: FT85G
£1.69

Colour and Monochrome
CCD TV Camera Modulator
ORDER CODE: LY37S
£19.99

Coax Plug (Alloy)
ORDER CODE: HHO7H
60p

¥ 18 Element Xtra gain Aerials
ORDER CODES:
XQ43W Group A £79.99
XQ44X Group B £79.99
. XQ45Y Group C/D £79.99 /

: well as patterning and grain. In
: some instances, notably

installations in built-up areas, a
compromise may have to be reached.

CORRECT POLARISATION

Another issue is that of ‘polarisation’
—in other words, whether the
elements are orientated vertically or
horizontally. Vertical polarisation is
often used by small ‘relay’
transmitters that provide TV
channels to small communities.

used in satellite TV broadcasting, is
used to maximise the number of
channels that can be squeezed into
the available frequency spectrum
without mutual interference. A
vertically-polarised aerial will pick up
very little signal from a horizontally-
polarised transmission - for this
reason, it is important to ensure that

: the aerial is polarised correctly.
: Again, a glance at nearby TV aerials

will provide an answer. Polarisation
is one important factor. Another is
that of aerial ‘grouping’. Aerials are
designed to deliver maximum gain
over a relatively small band of
frequencies, known as a group, that
lie within the overall TV broadcast
band. There are six groups, which
overlap to a ceratin extent, and it is
important to select the correct type.
Maplin sells a list of transmitter
sites, and the most suitable aerial
group is listed. The six groups are:
Group A:  Channels 21 to 34
Group B: Channels 39 to 53
Group C/D: Channels 48 to 68

Group K:  Channels 21 to 48
Group E: Channels 39 to 68
Group W: Channels 21 o 68

Each group will encompass all of

¢ the terrestrial channels for a given

. area, although the introduction of

¢ Channel 5 may well create some

¢ exceptions. In some cases, the

¢ Channel 5 transmitter may

: broadcast on a different group. In

¢ some cases, you might be able to

: use a Group K or Group E aerial.

: These offer extended coverage from
¢ the bottom and top of the bands

: respectively, at the expense of a

. slight reduction in gain. Where the

. difference is too great, a wideband

: (Group W) aerial of greater size (i.e.
: more elements) should be used. The
. extra size is needed to provide

. additional gain; the wideband aerial
: is effectively a compromise design,
- and will deliver reduced gain across
: the entire TV band, when compared
¢ to a grouped aerial of equivalent size.

The better high-gain wideband

. aerials are highly directional, and

: will give excellent results across the
: band. These types are ideal for

: partnering with an aerial rotator, so
* that different ITV regions can be

: selected without the need for

. multiple aerials. Note that if Channel
: b terrestrial reception is poor or

: non-existent, there is an alternative.
. The service can also be received via

¢ satellite (Astra, 10.921GHz,

: horizontal polarisation, soft-

: scrambled, Panda-1 stereo) and so

- this route should be considered if a

: satellite system is already installed.

Although it is possible to purchase

- directional VHF aerials for radio

. reception, the most popular models
Polarisation, a principle which is also : tend to be omnidirectional models

: that will pick up radio stations

: equally from all directions. VHF radio
. aerials are designed to receive the

. entire band, although best results

. tend to occur in the middle of the

- band (i.e. around 98MHz).

: Polarisation is also used in VHF/FM

- radio broadcasting — but the only

: practical way of installing a large

: VHF beam aerial is to install it

: horizontally. These days, however,

- radio transmitters employ mixed

: (both vertical and harizontal)

. polarisation to ensure good results

. with both horizontally-polarised

- aerials (homes) and vertically-

. polarised aerials (cars and portable

: sets). If a directional (beam) FM

. aerial is chosen, correct alignment is
. necessary to prevent distortion

- caused by multipath reception.

- AERIAL AMPLIFIERS

- In addition to aerials and fixing kits,

: Maplin also sells a range of

: accessories, such as cable, plugs,

: lightning protectors, radio

- interference filters (for CB, etc.) and
- attenuators (the latter is designed to
. help in situations where the received
. signal strength is too high —"this can
- cause patterning on TV pictures, and
. whistles on FM stereo radio). There

: are also distribution amplifiers,

- which allow a single aerial input to

: feed a number of TVs located around
a house. Aerial amplifiers, which

: ‘boost’ the signal, are also available.
. These should only be considered if a
¢ picture is poor due to weak signal

. strength, and not interference. They

: will not eliminate ghosting either -

: only correct aerial alignment can

¢ help here. If interference is the

. cause of poor TV reception, an aerial
. amplifier can sometimes make

: matters worse. Contacts:

BBC Engineering Information

Villiers House, The Broadway, Ealing,
: London W5 2PA Tel: (0345) 010313

Web: http://www.bbc.co.uk/enginfo
BBC engineering information is

. also available on page 698 of the

: BBC Teletext service. Channel 5's

. transmitter details can be found on
© page 597 of its teletext service.
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ere is a variety of different
I connectors used to interface
audio equipment. The choice

may relatively straightforward when
making leads to interconnect audio
equipment that you already have.
However, connector issues are
important if you are constructing a
piece of equipment. The connector
must be compatible with the
equipment that is likely to be used
with, and must reflect the nature of
the signals being passed through
them. Note that isolated sockets
should be used with metal-cased
equipment, particularly if the ground
on the connector is ‘floating’.

XLR 'barrel’ plugs and sockets are
normally used where microphones or
balanced audio signals are
encountered. Balanced audio — in
which antiphase (differential) signals
and ground are employed to reject
hum over long cable lengths — tend
to be found in professional and
semi-professional audio equipment,
such as mixers and amplifiers. The
3-pin connectors are robust, having
been designed to withstand the
rigours of ‘on the road’ use. A
mechanical interlock prevents the
plug from accidentally disengaging
from the socket.

Pinout:

Pin 1: Ground/shield

Pin 2: In-phase

Pin 3: Out-of-phase

PHONO

For many, the phono connector is
the ‘de facto’ audio connector, since
it was originally designed for
interfacing domestic audio
equipment. Phono connectors have
two conductors, and are intended for
‘single-ended’ (unbalanced) signals.
In the world of high-fidelity, they are
specified for both line-level (tape,
tuner and CD), and low-level
(turntable) connections. Nowadays,
phono connectors are also used for
composite video, the coaxial digital
outputs of CD players, and the AC-3
RF outputs of laserdisc players.
When wiring leads, note that the
barrel for signal ground, and an
inner pin for the signal. We
recommend that gold-plated phono
connectors should be used for high-
quality applications, and that metal-
shielded plugs be used wherever
low-level signals (such as those from
turntable cartridges) are present.

: them for audio inputs and outputs,

: and they were also a fixture on some
: home computers (such as the

¢ venerable BBC machine).

: 5-pin ‘A’ type lives on as a common
: PC keyboard connector, and a i
¢ standard way of interconnecting

: electronic musical instruments, ar:

: thanks to the MIDI (Musical

¢ Instrument Digital Interface) standard.

: 14 pins, and there are also ‘mini’
variants that are common in the world

i plugs are plastic, although some pin
¢ configurations are available with metal
i casing. These shielded variants are

: ‘latching’ plugs and sockets are also
: available from Maplin.

specific exceptions, most DIN audio
; applications follow a standard pin-

i Note, however, that cross-talk can
i be a problem. With 3-head tape
: decks, for example - it was not

: signal to ‘leak’ to the wires carrying
i the record signal, creating an eerie

i attributed to the fact that most of

: the ready-made DIN leads have

¢ conductors with an overall screen.
Maplin does, however, sell multi-core
i cables with individually-screened

: wires. We recommend that such

: cable should be used to make

i custom cables for hi-fi applications.
i 2-pin: Flat pin - ground

5-pin A (tape):

Pin 2 - ground
i Pin3-inputL Pin 5 - input R
: Pin 1-outputL Pin 4 - output R
: 5-pin A (turntable):  Pin 2 - ground
: Pin3-inputlL Pin 5 - input R
¢ 5-pin A (line input, e.g., tuner):
* Pin 2 - ground

AUDIO CONNECTOR-
SELECTION GUIDE
_ DIN (DEUTSCHE

DIN connectors, which were highly
popular in 1970s audio equipment,
are now rarely seen in such
applications. They were designed to
simplify the installation of hi-fi, and
were used for both speaker and low-
level connections. Despite their
near-disappearance, knowing about
DIN wiring conventions is important
if equipment of this vintage is still in
use; some early VCRs also used

The most commonly-encountered

The 5-pin ‘A’ connector is one of an
extensive range that ranges from 2 to

of computer interconnections. Most

ideal for low-signal applications. Some

Although there are equipment-

out, which is listed below. DIN is
worth considering by home
constructors, largely because the
connectors are economical and offer
multiple pins in a limited space.

uncommon for the monitored replay

‘echo’. Most of this can be

round pin - signal

@D AUDIO CONNECTOR SELECTION GUIDE

Test Lead Kit
ORDER CODE: BW69A
£3.89

3: to 8-Pin Plugs
ORDER CODE: HH25C

Right-Angled Piug
ORDER CODE: FA38R
70p

Universal Travel Plug
ORDER CODE: EN30H
£3.49

4mm Stackable HollowPin Plu-é
ORDER CODES:
MF68Y Red £1.29
MF6E9A Black £1.29

{ StereoVideo Copying Kit
ORDER CODE: JW35Q




"~

PCB Mounting Sacket Y
ORDER CODE: HF99H
s0p

=

> : I. i ;
/ Scart Exiension Leads. \

ORDER CODES: |

BMB1C 2Way £8.49 ||
AQ17T 3 Way £10 49
BM82D 5 Way £9.99

BNC Plug to UHE
Socket Adaptor
ORDER CODE: DV35Q
£3.22

High Density 15-way
D-type Connector
ORDER CODE: JW77)
£1.52

Feed Through DIN
Rail Terminal
ORDER CODE: MB24B
60p

Phono Plugs
ORDER CODE: VM46A
£9.99

: Pinl-inputlL Pin4 -inputR
¢ B5-pin A (mic, low impedance);

Pin 2 - ground
{ Pin3-inputR/mono  Pin5-inputL
¢ 5-pin A (mic, high impedance);

Pin 2 - ground
¢ Pinl-inputR/mono  Pin4-inputL
5-pin A (MIDI data); Pin 2 - ground
¢ Pin 3 - Thru loop Pin 5 - loop retum
: Pin1T™xDThruretum  Pin4-TxD

i 5-pin A (PC keyboard) Pin 2 - data

: Pin 3 - reset (active low) Pin 5 - +5V

¢ Pin1-clock Pin 4 - ground

{ 3.5mm ‘stereo’ jack plugs and sockets
: are commonly used as headphone and
: line-outputs on portable audio
: equipment, such as personal stereos
: and ‘ghetto blasters'. They are also
i used for audio inputs and outputs on
: PC soundcards and Apple Macintoshes.
: The mono variant is often specified as
¢ a microphone connector with such
: equipment. The more established
: 6.3mm connector has a wider range of :
: applications. It is a common
¢ microphone connector for domestic,
: and even some semi-professional
¢ audio equipment. 6.3mm connectors
: are also used for musical instruments,
: such as guitars (low-level) and keyboards
¢ (line-level). In domestic hi-fi and
: professional audio equipment (such as
! mixers), the stereo 6.3mm connector
: is often used as a headphone socket.
A smaller ‘subminiature’ connector,
¢ which has a pin diameter of 2.5mm, is
| i less common. Standardised

: connections across all three types are
videntical. Screened plugs and sockets

should be employed wherever low-level
signals, such as those from
microphones, are involved. Some

: sockets have a break-action contact to
: (an) extra pin(s); this allows

: constructors to facilitate automatic

: source selection. It is also possible to

implement a system whereby the

: connection of only one of a pair of
: microphones automatically switches

the microphone channel to mono.

Mono: barrel - ground
tip - signal
Stereo: barrel - ground

ring - right channel
fip - left channel

SCART

Although the 21-pin SCART (also
known as the Euraconnector or
Peritel) is primarily designed as an
AV connector, knowing which pins
carry the audio signal is very useful.
Not all AV equipment has phono
audio outputs, although it is
beneficial to route the sound from a
satellite receiver, VCR or TVset to a
stereo system or AV amplifier. In
particular, NICAM TVs are capable of
excellent stereo sound, which is

: seldom realised through the poor-
i quality and inadequately-spaced
* speakers that such sets tend to

incorporate. Although ‘standard’
Scart-to-phono leads are available,

: they tend to be relatively short. A
: custom cable of the appropriate
i length will allow the TV and hi-fi —

which tend to be separated in the

: average living room — to be bridged.

Pin 1: Qutput R
Pin 2: Input R
Pin 3: Qutput L
Pin 4: Ground
Pin 6: Input L

BINDING POSTS

Ideal for speaker connections —

¢ particularly those on high-powered
: amplifiers since heavy gauge wires

can be accommodated. Most will
also accept 4mm ‘banana’ plugs for

¢ easy connection and disconnection
: of speakers. The standard colour

: code convention is black for ground/
¢ negative, and red for signal/positive.

AND LEVER-TYPE

. ‘PUSH-FIT’

: ‘QUICK’ CONNECTORS

: ldeal for speaker connections on

¢ relatively low-powered amplifiers.
: Designed for ease of use, but the
¢ bigger speaker cables cannot be

inserted. The standard colour code
convention is black for ground/

. negative, and red for signal/positive.

POWER CONNECTIONS

In many cases, the mains power

: cable is fitted directly to the
i equipment. In some cases, however,

Telefunken-style mains connectors

¢ are specified; leads are available
i from Maplin. Some professional

equipment uses male IEC ‘ketile’
type or Bulgin connectors, for which

: suitable female plugs and/or mains
i leads are available. Older Japanese
i amplifiers have American-style

{ mains sockets for power

i distribution, so that other
equipment can be controlled from a
: single power switch. These

: connectors do not conform to

: European safety standards, and we
: recommend that a separate mains

: distribution system is used.

Low-voltage battery-powered

¢ audio equipment normally also

: makes provision for an external DC

: power source. Smaller devices, such
: as the all-pervading personal

: stereo, often specify a 1.3mm plug.
: One conductor is the barrel; the

: other is a receptacle ‘core’ that

: mates with a pin located within the

: socket itself. Larger (2.1 and

: 2.5mm) connectors are specified for
¢ larger portable equipment, such as

! LCD ‘personal’ TV sets and portable
: CD players. Regardless of connector
: type, it is critically important to

: observe polarity — or damage to the
: equipment may result. Note that

: there is no convention as to

: whether the core or the barrel is

‘ positive or negative.

AUDIO CONNECTOR SELECTION GUIDE @EED




he old imaging tubes were
TaLm made of fragile glass.
Image forming light
passed through a glass faceplate
(see Figure 1) which had a
ransparent conductive coating
on the inside acting as the
signal electrode, this in wrn
was coated with a layer of
photo-conductive material to
form the targer. An electron
gun produced a scanning beam
which was focused and
deflected electrostatically or
elecoromagnetically, ora
combination of both. A fine
mesh was mounted on the last
gun electrode (or wall anode)
immediately before the target,
this served to trap ions,
decelerate the electrons and
straighten the beam. The low
velocity electrons stabilised the
surface of the warger at the
potential of the gun cathode
and a positive volmge was
applied to the signal electrode
to create a potential difference
across the target. When this was
exposed to light, 2 more
conductive path was established
and a positive charge pattern
corresponding to the variations
in image intensity was
produced. The scanning
electron beam then sequentially
restored the charge partern 1o
cathode potential, produding a
series of current pulses that
hecame the video signal.

Colour was simple enough to
achieve with three wbes: the
lighr was split into its primary
components by dichroic
mirrors or prisms and directed
to cach wbe (although the
resule was bulky). A single tube
had a filter of fine pitch colour
stripes immediately behind the
faceplate, with several methods
used to differentiate the colours
and identify their spatial
pOSitions.

There were a number of
different types of wube—
Newvicon, Plumbicon, Saticon,
Vidicon (the first small tube
developed in the early Fifties),
etc., which differed mainly in
the materials used for their
target and signal electrode.

oo o0 DO OODOEOOPOOOEOODPOOODBETEEDY®

by Reg Miles

The change from pickup tubes to
solid-state image sensors bas given a
considerable boost to video cameras,

and been essential for the
development of still digital cameras.
For, although the size of tubes was in
the process of being reduced, largely
fo cater for the amateur camera
market, they were still very large in
comparison with a chip.

There were also different sizes —
L, Y5 Yz and Ving; although
these were the diamerer of the
tubes, the sizes of the sensitive
areas were 12-7X9-5mm,
$8x6-6mm, 64 X3-8mni and
48X 3-6mm, respectively. This
sizing convention has been
retained for solid-state image
sensors —even though they
don't have a diameter.

Solid-state Image
Sensing

The first solid-state image

i sensor was a Charge Coupled

Device (CCD) developed by
Bell Systems in 1972 (although
the prindiple had been known
since the mid-Thirties). It was a
large p-tvpe silicon IC chip. One
suriace wis oxidised, and onto
this was deposited a patern of
parallel tungsten elecrodes
covering most of the chip (refer
1o Figure 2). Each electrode was
9um wide, separated by 4 2um
wide erched-out space. Every

was of the Frame Transfer (FT)
type with a light sensitive
imaging area in the upper part
and a storage ared in the lower
part, each consisting of 106X64
elements.

When an image was focused
onto the light sensitive area,
iree elecirons were genenated
locally within the silicon in
numbers directly proportional
to the numbers of photons
received. Within each pixel, the
centre electrode was connected
t0 @ more positive voltage with
respect w the silicon by
comparison with the other two,
and thus, the electrons
gathered in the well
immediately under it at the
silicon surface.

The charges were
accumulated for a pedod of us
(the US field rate), and then
shifted down to cells in the
storage area (shown in Figure
3). This was achicved by a 3-
phase driving method in which
different driving pulses were
applied independently o the
three successive transfer

CCD and tube with
same imaging area.

third electrode was connected
1o a common conductor, and
the region under each three
electrode group constituted
one line of 106 pixels, which
were insulated from one
another by diffused impurities
near the surface of the silicon
(channel stop diffusion)
running from top to bottom to
create 106 columns. The CCD

Faocepicte

Signgol Electrode

Wall Ancde

Limiter

Modulatar

—=— Cothode

Quipui

Figure 1. Tube operations.

electrodes, giving a more
positive porential to the
electrode next to the one
holding the charge,
accompanied by a decrease in
the potential of the electrode
over the charge packet. These
changes in the electrical
potential of adjacent electrodes
created an elecrric field within
the silicon erystal thar caused
the charge to move from under
one electrode to under the
next, and so on, giving the
process of ‘charge coupling’.
This vertical transfer of the
frame from imaging to storage
area took about Imsand
occurred during the field
blanking (or verticil retrace)
period. Then, while a new
frame was being integrated in
the imaging area, the stored
frame was shified down line by
line into a horizonal shift
register o the output gate.

When all the lines had been
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i types: it uses the interline
3-CCD camera. ¢ rransfer method of vertical shift
: registers but, like FT, the
i charges are transferred at high
¢ speed during field blanking into
an opaque storage area for
readout (shown in Figure 3).
Note the sweep out drains for
the electronic shutter: these
dump the early build-up of
charge to leave just a brief
effective charge giving a
¢ reduced exposure time (refer w
i Figure 6). Their position
berween the imaging and
storage areas allows the charge
¢ 1o be dumped without passing
¢ through the storage area.
Incidenally, a storage area
¢ ¢an be smaller than an imaging
=~ area because it does not gather
¢ light. Silicon devices are
inherently sensitive but, 1o
. minimise subsequent
amplification, the larger the

read out, the whole process was :
repeated.
The disadvantage of the FT
process is that wansferring the
framie through the imaging area

allows it to briefly affect and 1o Pyo B
be affected by the new frame, P
causing vertical smearing —a : CHANNEL
8 : = .
P, [F——_Shah

phenomenon that is most =
noticeable when there are :
bright lights in the image which
smear and give a vertical white
streak. Some cameras employed e IMAGING
a mechanical shutter to block P AREA
out the light during charze
transfer and thus prevent a new
charge building up until the : et

process was completed. : \\“P'XEL

DIFFUSION

IT and FIT

Burt there are now two other F,o z

types that do not rely on this es W ’
method of charge transfer: : 2

Interline Transfer (IT) and Be

Frame Interline Transfer (FIT).
The former does not have a
storage areq, instead, the :
charges are shifted sideways : STORAGE
during field blanking into cells P (" AREA
adjacent to each pixel which
form opaque vertical shift
registers through which the
charges are transferred by
charge coupling to the
horizonial shift register (see :
Figure 4). =
Because there is no storage :
area, the charges move down :
the vertical shift registers and Video
out through the horizontal shift
register at the same time as the
new charge'is being integrated,
s0, apart from field blanking, P, e g;zgm
the readout is continuous. The ¢ B e
disadvantage is that the vertical z

shift registers further separate Fa?

the pixels and thus reduce the Herizontal Shift Register
chip’s resolving power. This

also ﬂ})plit’;; to the FIT, which is ngre 2. First charge'couphd device (ccn)-

a combination of FT and IT
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pixels, the berter.
An alternative way of

maximising light collection is o DU;J:SK}{;:‘GRT'
use a sheet of microlenses TIME ist FRAME

bonded to the imaging area, as
shown in Figure 7. Because
each lens collecis and refracts
light into the pixel (see Figure ; UiGHT
8), the light shield can be larger SENS. AREA
to minimise unwanted light i
entering the vertical shift
register and causing vertical E

smearing (particulariy with the STG%EE
comparatively slow-moving :
charges in the 1T ype) — but
still sensitivity is approximately
doubled. The Hyper HAD (Hole OUTPUT
Aceumulated Diode) FITCCD  § REGISTERS
also employs microlenses to i
increase its sensitivity, but in i OF 10
addition, has transparent and IMAGE STEI?&?E = ( g.é'l:u.r'{r Rép?é)
buried electrodes to increase :

the area available for pixels. Figme 3. Prame Troasior prache.

PiCK UP TRANSFER TRANSFER
TO

Actually, not all the pixels are
sensitive 10 image-forming light;
there is always a discrepancy
berween the wotal and effective
: number of pixels of around 6%,
ave ¢ mainly due o the need for
i optical black (see Figure 9).
: Tubes needed this. too. When
- i oprical black is read out, dark

: (residual) current is produced
@V ¢ and the resulting signal is
¢ clamped 1o a fixed DC potential,
thus, any varadons in video
black level caused by
temperature-induced changes
in dark current are sensed
and correctedl.

. The MOS Sensor
2 = == =/ = = s @ i i There is another type of image
#o(2) j——— Horizontal Snift Register s - sensor— the Metal Oxide
: Semiconductor (MOS). This
16 (9) 11)S/R relies on switches to shift the
eR 0OG 8H2 eH4 eHZ aif) : charges rather than charge
: coupling. Each pixel has a MOS
rransistor switch under it and
these are individually addressed
to move the charges down and
then out. However, it does
seem to have lost favour recently.
Whatever the type of chip,
the number of vertical pixels
must be equal to the total
number of active linesina TV
frame — 576 in the case of a 625-
line system. However, in order
to cope with interlacing, each
frame must be turned into a
field so the number of lines

1
L
A
=
:
i i
T i must be halved. Field '
'_I s_rL ¢ integration achieves this by
A A : combining the charges from
m L
T
L it
1 'J
7S

(0B:2 celumnp+Effective aorsc 422 column+08:25 column)

Phote
Diode

eVv3

i,
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( "Wég:

(Connected)
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Vertical Shifl Register

N o

LGN;‘J@Q ]

1 A 0

L1010
L0

<
(o]
Output mp

SH1 @H2 2H3 oHS

i (el = H.BCCD

= . =

V.ECCD

e ¢ adjacent lines: the first frame is
Il o2Vi i turned into the odd field with
=3 :
=
line 3, and so on; then the next

lines 1 and 2 added 1o become
I_| line 1, lines 3 and 4 becoming
% i é | & B | frame is turned into the even
e T Lr 1=r_° : field with lines 2 and 3
Vs ¢ becoming line 2, lines 4 and 5

Figure 4. Interline transfer. becoming line 4, and so on;
: then the process repeats.
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spatially offser o effectively fill
in the spaces berween each
ather’s pixels and increase the
resolution. This also reduces
aliasing — artifacts in the image
arising from ‘beuts” between the
fine image desails and the
spatial sumpling of discrete
pixels. At least owo samples
must be obtained from any
detail if it is 1o be resolved, so

covered by that demil. Aliasing
is also tackled by the use ofa
low-pass optical quariz filter
thae diffuses the finest details
while passing all those that can
be adequately resolved.

The early image sensors
produced in the eariv-1o late
Eighties also manifested other
problems and were generally
inferior 1o tubes in their

Figure 5. - 'y A
intoriine gyt
Transfer. I:I I:l D El
)V |
e 5 1 O
s O 1O (O (O
LS EELf Bl
oy g (O [
1O 0O O L) Cereins
=
sB30— [ Section
Horizontal Shift Register |
o8
sH1 oHZ

Mixing is done in the IT
vertical shift registers and in the
FT/FIT storage area. The result
of this double integration is a
reduction in vertical resolution,
but anincrease in sensitivity.
Some professional cameras
dllow the option of adding only
small amounts of charge from

cameras have a slow shutter
mode 1o increase sensitivity:
integration fasts for a pre-set
period and the signal goes to a
dligital memory in the camera.
from where the video signals
are repeatedly read out at

norma field mie — but it is only

practical for static subjects.

three adjucent pixels must be performance. Besides aliasing

Panasonic
NV-RX49 camcorder.

Figure 6. Operation
of electronic shutter.

[

Vertical
sync signal

Verticol retrace period

and vertical smeaning, there was
blooming —where bright light
would produce excessive
charge thar spilled over into
adjacent pixels, and fived
pattern noise —caused by the

Signal dischaorging

¢ inability 1o manufacture pixels
of egual sensitivity. The sensors
were also less sensitive and had
a more restricted dynamic

el

range than tubes. so they could
] : oot operate effectvely in low

(sweeping out) fiming Signal read—out timing
CCD device signol \ﬂ [_(
read—out Hming |_| [_!

i |
1/500 sac 1/50 sec

Amount of u L

chiorge stored. o ocoesary

in CCD chorgs

Effective: chorge

light and the images lacked
both highlight and shadow
details. Lastiv, the resolution
was inferior to wbes with the
same imaging area. However,

Charge: to: be
stored

TN

s M—

=

they also had perceptible
advantages, and the
developmeant potential of hoth
the sensors and the cameras
using them was considermble.

adjacent lines to smowoth the
transitions and thus increase
resolution. Specialist imaging
cameras with 1T chips are
capable of reading out single
lines -1, 3,5..., then 2, 4, 6...,
from the same frame. Although
the "5 field rate is maintained,
integration lasts for '/ss (fame
mite) — additional vertical
resolution is gained at the
expense of motion blurring,
unless the electronic shutter is
used; this sweeps out the whole
charge and thus reinstates ‘5
integration and also freezes
motion — but at the expense of
reduced sensitivity. Some

Colour Copy

Colour is added in the same
way as with wbes: three chips
use dichroic prisms, while a
single chip has either a filter
mosaic with one colour per
pixel or vertical pixel-wide filter
stripes. The latter reads out the
colour signals via a double or,
more usually, riple horizonal
shift register, depending on the
filter colours. Of course, having
colour filters on a single chip
reduces resolution because it
takes three pixels to make one
of full colour. When three chips
are used, they are normally

Dome Micro Lens

Aluminium

|~ Shieid

P—Well

M-—=Substrais

Vertical
| s R
: on pixels. er =

|
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All the problems have now
been largely or completely
overcome by design and
manufacturing improvements.
However. one advantage, that
of a fixed geometry resulting
from the armay of pixels, does
also have the disadvaniage of
reqquiring chips to be made
specifically for 525- or 625-line
sysiems, whereas tubes could
be used for either by just
changing the camera
electronics. The number of
horizontal pixels will depend on
their size relative 1o the chip,
and how much of the surface is
available for them, and whether
the aspect ratio is 4:3 or 16:9.

Hold Still!

Digital still cameras are
different; they can have any
number of horizontal and
vertical pixels because they do
not have to conform toa TV
standard. However, many of the
lower cost consumer/business
madels do conform to the
640x 480 VGA standard, which
was devised 1o simplify
conversion o video in the USA
with its 525dine TV system.
Another difference is that
integration is determined by the
shutter duration, as with a
photographic camera, rather
than the necessity to conform
to the interlaced scanning of a
TV system. The shutter can be
¢lectronic — with speeds up to

weS, Or @ conventional
electromechanical type — with
speeds up to Yeors (the latter
has the advantage at the slow
end with a duration of up to 30s
by comparison with about '/s).
In either case, integration
begins when the shutter button
is pressed (an electronic shutter
dumps the charge up to that
point) and continues for the
pre-set time.

The sudden spate of still
cameras has meant thar chip
manufacturers have been unable
to produce the mnge of
dedicated chips demanded by

Olympus C-400.

HGITAL CAMERA

the camera manufcturers, so
many are using video chips. In :
this role, they read out the odd £
and then even lines from the one £
: integrated frame. The electronic
i shutter cannot then be used
i because itis ser to operate at
i video field mte. The dedicared
chips use progressive scan, with
the lines read out serally:
Colour is achieved by the :
: same methods used for video :
: cameras, with the exception of
some single-chip studio :
cameras that make successive
individual exposures through :
red, green and blue filters, This
triple shot approach allows all £
the pixels to be used for each
colour, giving a good resolution
image — and keeps down the
cost. The disadvantage is that it
is obviously confined to static i
subjects —such as catalogue i
shots. This restrction also
applies to linear array devices,
with the pixels in a line. The

image in the computer that
could oaly be equalled by a
large ares array chip. Early
examples had just the one line,
giving a monochrome image in
one pass or colour in three
passes; now, they are usually
tri-linear devices with
three lines of pixels

Minolta
RD-175.

having horizontal RGB filter
stripes 1o give colourina

single pass.

Going back 10 area armay
types, their development is
continuing apace for both still

Figure 8. Microlens advantages.
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Figure 9. Optical black areas on a CCD.
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Hypsr—D CCD

Conventionol CCD

Fhotodicdse

Eeparation

8 hotodiode
Signal Transfer Area Signol Tronsfer Areg
Figure 10. Hyper-Dynamic Range CCD readout structure.
and video cameras. the durations cover the ranges  © with over one thousand lines Summary

There are types designed to
improve the SN matio by having
an amplifier attached to each
pixed so that when the signal
reaches the outpur amplifier, it
is 10-20 times stronger. This will
allow smaller pixels so that
more can be squeezed onto a
chip, or the size of the chip can
be reduced; it will also mean
greater sensitivity, and the use
of still higher shutter speeds.
Canon’s Base Stored Image
Sensor (BASIS) is of this type,
using MOS switching; but apart
from an appearance ina
protorype still camera, it has so
far been confined to autofocus
systems in their SLR cameras.

Hyper-Dynamic
Panasonic’s Hyper-Dynamic
Range CCD is being developed
1o improve the dynamic range
and thus record more detail in
darker shadow and, particularly,
brighter highlight areas. It is
claimed to have achieved a
dynamic range twenty times
greater than that of a
conventional CCD. It does this
by using an 8-phase driving
method instead of the normal
4-phase (see Figure 10), with a
readout electrode also
transecting the centre of each
pixel. This allows a standard
illumination charge to be
transferred 1o the vertical shift
register and moved along
followed by the transfer of a
second charge of shorier
duration for high illumination —

of Ye="fisvs and Ve oS,
respectively (refer to Figure
11.1). The device can also be
adjusted 1o give high resolution
driving, in which the standard
signals are read out by
combining two sets of the eight
transfer electrodes, then driving
the electrode independently
when mansferring the charge
(Figure 11.2), or a combinanon
of both (Figure 11.3).

High definition 16:9 chips

have been used in top range
video cameras for some years.
and their numbers will increase
i with the American digital HDTV
i system. Digital still cameras
have also had chips with a
million or more pixels for quite
a while, and muli-million types
dominate the professional
arena. However, the record o
date is held by a Philips
development which has 42
million pixels. :

The physical and operational
characteristics of solid-stare
image sensors is enabling them
to be used in roles and places
that would have been
impossible for tubes. The next
siage of development, with
image sensorand camera

Cq )]'l]!](}!lﬂl'lb:’ CC )I'Ililil'iﬁ’{.l ond
single chip, has already begun—
and their widespread availability
seems just a marter of tme.

Barrier Barrier

1) Hyper—Dynomic Range Driving

High

llumination Barrier

Barrier

2) High Resolution Driving

Barrier Barrier

Barrier Barrier

Barrier Barrier

ERE R

Standard

3) Combinction of Both Methods

Barrier | Btanderd | Barrier

i G

High
lumination

Figure 11. Driving methods of Hyper-Dynamic Range CCD.
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150W BIPOLAR POWER
AMPLIFIER

PROJECT
RM'INGO
175W RMS into 4Q* APPLICATIONS:
100W RMS into 80* » PA Systems

Classic Bipolar design » Disco equipment

>
b =
=
throughout » In Car Entertainment
» Wide frequency response using PSU LP39N
15Hz to 37kHz (-3dB)* “Quoted values measured using
» Low distortion less than recommended PSU
0.1% at 1kHz* Kit includes all components, PCB,
> Full output at 1V RMS input* o2 sink Sreaseless fsulators,
» Operating voltage =25V to instructions. Pre-amp components
+50V DC and PSU not supplied.

150W BIPOLAR AMPLIFIER KIT LP33L £34.99
Construction details; 150W Bipolar Amplifier Kit leaflet XZ37S 50p

Issue 107 / November 1996 Elecironics & beyond XDO7H £2.25

AUDIO VIDEO MODULATOR

FEATURES:

> Simple construction.
No alignment required

Multiple inputs -

> Allows video equipment
such as camcorders to
be connected directly to
the RF input of any TV

¥

New Projec

_ ACTIVE
TRANSFORMER DI BOX

FEATURES:

> Active design IDEAL FOR: :

> Battery or PSU operation > Matching unbalanced

> Low battery and power on lines into balancediinputs
indicators > Breaking earth loops

» 6.35mm (1/4in) jack » |Impedance matching
inputs and XLR output ==

» Pre-punched

silk-screened front
and rear panels g’
Sturdy and
compact

PROJECT
RATING

Simple

Kit includes all components,
connectors, wire, PCB, box,
panel labels and full
instructions. Requires PP3
battery or 9V mains adaptor
(not supplied)

ACTIVE TRANSFORMER DI BOX KIT LU32K £29.99
Construction details: Active Transformer DI Box leafiet XV98G 50p

Issue 106 //October 1996 Electronics & beyond XD06G £2.25

ACTIVE SCART
SPLITTER/SELECTOR

PROJECT
RATING

» SCART, Composite and
S-Video compatible

IDEAL FOR:

=
SCART or BNC/Phono

» Silk-screened ,
pre-punched case

> Built in test signal
for TV tuning

> Provides a SCART input to
your TV (Composite video
and audio only)

> Allows two videos to be
linked without
disconnecting the TV

Separate phono audio
outputs

Split or source 2 ways

more outputs
Easy to build and use

» Connecting a single TV,
VCR or cable/satellite unit
to two other units

» Buffering of signals to
reduce degradation

» Simple input selection of

APPLICATIONS:

> Low cost security
monitoring using our
range of CCD cameras

Kit includes all components,
connectors, wire, PCB, bax, and
full instructions.

Requires +8V to +15V DC
regulated mains adaptor 300mA
minimum (not supplied).

PROJECT
RATING

APt il :
AUDIO VIDEO MODULATOR KIT LU350Q £34.99

Construction details: Audio Video Modulator leaflet XZ10L 80p
Issue 108 / December 1996 Electronics & beyond XD081 £2.25

-
-
» Can be daisy chained for
,- - -
> audio and video source

Mains powered 230V AC
1.84W

Kit includes all compenents, connectors, PSU, mains lead and plug, PCB, labelled
box and full instructions. Connecting leads are dependant on use and not supplied.

ACTIVE SCART SPLITTER/SELECTOR KIT LU21X £34.99
Construction details: Active SCART Splitter/Selector leafiet XZ36P 80p

Issue 107 / November 1996 Electronics & beyond XDO7H £2.25

These kits are:

» Supplied with high-quality fibre-glass PCBs - pre-tinned, with printed
legend and solder resist

» Supplied with comprehensive instructions and a constructors’ guide

» Covered by the Maplin Get-You-Working Service and 12-month warranty

Kits do not include tools or test equipment. Kits may require additional components or
| products, depending on application, please refer to construction details or contact the
| hiaplm Techrucal Support Heipllne (Tel: 01702 556001) if in doubt.



Kits from Maplin

AUDIO LEAD CHECKER KIT

— No home or professional studio should be without one!
FEATURES:
> Easily and clearly identifies
interconnections on most types
of audio cable

Battery powered and portable
Easy to build
No setting up required
EMC / CE Compliant
EAL FOR:
PA/sound engineers
Gigging Bands
» Home & professional studios
» Audio/Hi-Fi

Hit includes all components, PCB, bax, box fabel,
seckets, wire, etc., and full instructions. Requires
Alkaline PP3 battery (not included in kit).

PROJECT
RATING

YY§ VYVV

AUDIO LEAD CHECKER KIT LU26D £19.99

Construction details: Audio Lead Checker Leaflet XZ20W 80p
Issue 114 / June 1997 Electronics & Beyond XD140Q £2.25

1.5A VARIABLE VOLTAGE
POSITIVE AND NEGATIVE
REGULA’I’ED PSU KITS

FEATURES:

Output reverse polarity and
back-voltage protection

Output voltage range: 1.25V to
37V (depending on input)

LED power-on indication
Variable output voltage

Low noise

Caompact dimensions

Easy to build

Can be used with single, split
and twin secondary transformers
EMC / CE compliant

Kit includes all components, PCB, heatsink and full instructions. Mains
transformer, other mains-side components and enclosure are dependant on users
intended application and therefore not included in the kit

Y

PROJECT
RATING

Average

YYYYYY Y

\

VARIABLE POSITIVE PSU KIT LUS6T £7.99
VARIABLE NEGATIVE PSU KIT LUB7U £7:99

Construction details: Positive and Negative Variable PSU Leaflet XZ40T 50p
Issue 113 / May 1997 Electronics & Beyond XD13P £2,25

SIREN SOUND
GENERATOR KITS

IDEAL FOR:

Easy to build - ideal
beginners’ project

Three versions available

Auto power-off for long
battery life

Low quiescent current
(typically 1uA @ 3V)

Wide supply voltage range:
2.4V to 24V

Speaker or buzzer output drive

Touch, switch contact or
digital input to trigger siren

Pulsed LED output
Compact PCB
EMC / CE Compliant

CAR ALARM SIREN KIT LUBSG £6.99 USA'POLICE SIREN KIT LUBSV £6.99
WAILING POLICE SIREN KIT LUSSW £6.99

> Audible wamning devices
» Sirens and alarms
> Children’s toys

PROJECT
RATING
Simple

YYY YY Y Y YY Y

Construction detalls: Siren Sound Generator Leaflet XZ42V 50p
Issue 112 / April 1997 Electronics & Beyond XD12N £2.25

' NEW LOW

ELECTRONIC DICE KIT

FEATURES:

Easy to build — ideal beginners' project
Auto power-off for long battery life
Low quiescent current (typically 1uA)
3V supply voltage (2 x 1.5V cells ideal)
Touch, switch contact or digital input
to ‘roll' dice

‘Rolling dice' sound effect

Dice can be interlinked for games
requiring more than one dice

EMC / CE Compliant

Kit includes all components, PCB, LEDs, piszo sounder and full instructions.
Enclosure, fixing hardware, smttsmouch pads, batiery, etc., are dependant on
user's Immded application and therefore not included in the Kit.

YY YVYYVYY

V

ELECTRONIC DICE KIT LU78K £6.99

Construction details: Electronic Dice Leaflet XZ43W 50p
Issue 112 /'April 1997 Electronics & Beyond XD12N £2.25

VIDEO DISTRIBUTION
AMPLIFIER KIT

TURES:
Compoane video input/output
Four outputs as standard :

Units can be cascaded
for multiple outputs

Easy to build and use
Compact dimensions
Video gain (OdB to 8dB) control
HF boost (0dB to 8dB) controls
Wide bandwidth: 20Hz to 50MHz
75 or high impedance input
751 outputs

Single +12V DC @ 50mA Supply
EMC / CE Compliant

PROJECT

IDEAL FOR: Simpte

> Video signal distribution

> Video dubbing/duplication

> CCTV/Security

it includes all componenis, PCB,

g—gtentwmetefs and full instructions.
losure, knobs, coaxial cable,

connectors, etc,, are dependant on

user's intended application and
therefore not included in the kit.

YYYYYYYYY YYV

VIDEO DISTRIBUTION AMPLIFIER KIT LU79L £14.99

Construction details; Video Distribution Amplifier Leafiet XZ38R 50p
Issue 111 / March 1997 Electronics & Beyond XD11M £2,25

CONTINUITY
TESTER KIT

FEATURES:
Easy to build — ideal beginners' project
Audible continuity indication

Can discriminate between semiconductor
junctions and ‘true short-circuits’

Compact, lightweight and portable
Battery powered

No setting up required
EMC / CE Compliant
IDEAL FOR:

» Tracing faults on PCBs
» Checking components

YYYY YVYY

PROJECT )-.-. Tracing mnng
RATING Kit includes all components, PCB, bax, box label, sockets,
> wire, speaker, test |eads, etc., and full instructions.
Simple Requires Alkaline PP3 battery (not included in kit).

CONTINUITY TESTER KIT JA13P £14.99
Construction details: Continuity Tester Leaflet XZ39N 50p

Issue 111/ March 1997 Electronics & Beyond XD11M £2.25

covveeeess: ORDER NOW!:-«-++--e

Tel: 01702 554000, Fax: 01702 554001, E-mail: Sales@maplin.co.uk
Or write to Maplin MPS, PO. Box 777, Rayleigh, Essex, S86 8LU
Or Tel: 01702 554002 for details of your nearest Maplin or Mondo store.

Please quote Priority Reference Code MA035 When ordering:

= MAPLIN

For orders over £30,00 inc VAT gocds are
dispatched free of handiing charges. A small
oider charge of £2.95 Inc VAT is applied to
crders l=ss than £30.00 inc VAT, All iems
subject to availabiity. All prices are inclushve
- of VAT and are subject to changs. ER0E Internet Web Site: httpi/www.maplin.co.uk



great deal of science and technology is
All:u closexl to many people for the
SAME renson, CoOMmMURCAons
engineering being one such discipline. Tt is,
majoratively, based on mathemarics
communicated by sign language. And it
doesn't end there: even the accompanving
drawings and illustrations are frequentdy in an
equally peculiar shorthand. How did we allow
this 1o happen? In fact, we didn't. Ithappened
anyway for the simple reason that stored
information is useful only if it can be readily
remrieved and accessed. How do you do thar?
Use a set of symbaols; agreed on
beforehand as being meaningfully
communicable, attached 1o a base of some
kind. This base has, in the past, been
parchment, pieces of bone, a cave wall, paper
or more recently; a video disc or cassetie.
Undoubtedly; the most common symbols
used by communications engineers in their
waork are the standard mathemarical ones,
plus some others. Signs like *+', "=, *=",
*x and, of course, the decimal point.
Where did they come from? :
The cadiest of these 1o reach Britain was
the decimal system, introduced in 1253 by
John of Halifax, better known subsequently
as Sacrobosco. In the case of the *—" and ‘+°
signs, the origin was wade.
By the middle of the 15th cenwry, the
Hanseatic Teague — a commercial

¢ the symbol, he claimed, hecause he felt that

WHAT'S IN A NAME

by Greg Grant

Few things are more eloquently expressive, it seems
to me, than a Sign Language Communicaior. Whilst
the announcer, bost, lecturer or whoever talks bis
or bher bead off, the Sign Language interpreter
translates what’s being said with a rapidity
racecourse tic-tac men would be pushed to equal.
Yet, such a world is closed to those who don’t
understand the signs.

textbooks would be used in schools and
universities for more than a century.

The "= sign also first appeared in one of
Recarde’s iexthooks, The Whetsione of
Winte, which appeared in 1557. He chose

Another brillianr British mathemarician,
physicist and astronomer was Thomas Harrotr
Born in 1360, his major work — Practice of the

Analytic Art — only saw the light of day in
1631, eleven years after his death. In it, he
introduced the indicators *<" and ">’ for 'is

no two things could be more equal than less than' and ‘is greater than’, respectively,

two parallel straight lines. Sadly, he died in
prison, having lost a legal arpument with the
Duke of Pembroke.

conglomerate composed of the German
port towns such as Hamburg— had
developed seaborne commerce to the

and a centml dot as a multiplication symbol. In
fact, a great deal of Harrdot's work, including a
set of rules for calculating the date of Easter;

extent of accurately assessing cargo

quantities. In 1489, Johann Widmann’s :
book, Mercantile Aritbmetic, was published
in Leipzig. becoming the first work to use

the surplus and deficit indicators common

in the warchouses and on the quays of the
League: the “+" and “—=" signs. The first man

1o use the symbols with their present
meanings in an algebraic expression for
example, was the Duich mathemarician,
Vander Hoecke, in 15314

Another 25 vears would pass before the
indicators were used in Britain, they being
explained in Robert Recorde’s Grounde of
Artes. Immensely popular, this tome man 0
no less than 29 editions!

A Welshman, bomn at Tenby in Dyvfed,
Recorde was undoubredly the finest
mathematical brin in 16th century Britain, A
Fellow of All Souls at 21, a5 well as a trained
physician, hewas the fist scholar to introduce
algebra into Britain. He was also the first man
to write both astronomical and mathematical
textbooks in English. Indeed, his marthematical

a large part in communications engineering

work Exercises,

Another area of mathematics which plays has only come o the world's arention in the
present century.

It was ar this time too thar William
Oughrtred, the inventor of the Slide Rule —
long regarded as the Badge of Office of the
Enginecring profession — published his
Clavis Mathematicae, or "Key to
Marhematics.” Among a number of new
aotations introduced in it was another way
of indicating multiplication, the one that
remains in use to this day: "X

Twenty years later, the German
mathematician, Johann Heinrich Rahn's
Tenische Algebra appeared, 71 years after
his death. In it, he used the symbol *=” for
division which, despite its late appearance,
has endured unchallenged 1o this day.

i The great importance of widely

i acceptable symbols was illustrated for all to

i see with the discovery of the Calculus,
arrived at more or less simultaneously by

i leibniiz and Newtan. Both men also

¢ developed techniques and symbols for
manipulating their discovery and recording

is trigonometrical ratios. They were first :
developed by the Austrian astronomerand £
mathematician, Georg von Lauchen, known
to history as Rheticus. Born in Feldkirch, in
the Tyrol, he studied at Zurich and
Nuremberg, Tubingen and Witienberg,
eventually becoming a Professor of
Mathematics at the latter in 1536.

Having worked for Nikolaus Kopernikus,
who would shortly turn astronomy on its
head, Rheticus went on to develop the
formuila for Sin /2 and Sin a/3 in terms of :
Sin a. The author of Opus Palatinum de
Triangudis, published in 1596, Rheticus was
also noted for his trigonometrical tabies and
giving the world the term “Hypotenuse'.
The other expressions common in
trigonometry — Tangent and Secant — were
coined by Thomas Fincke in 1583, and the
subject was first expiained in Britain in the
following year by Thomas Blunderville in his

Figure 1.
Morse's relay
system, from an
illustration of
1867. The
electromagnet
closed a
mercury switch,
activating the
next battery
and some 20
miles of wire.

j=—— About 20 miles ——==
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i ! represent the mtio of a circle's
Um %‘ Ma’“ﬁt";:. ¢ circumference 1o its diameter. Twenty-one
/ setal \/ Receiver circuit of 1896. i '}’Cﬂl’s Ial.er, the Swiss mﬂmemﬂﬁ(ﬁﬂﬂ.

sizt= Leonard Euler, inroduced the letier ‘e’ as
anfennas

&

¢ the symbol for the hase of Natural, or
{: ¢ Hyperbolic, logarithms. He also introduced
the ‘f{x)’ symbal for functions.
| ’ . ¢ By the first decade of the 19th century,

electricity came under increasing scientific
& scrutiny and marhematics formed a natural
T Topper ¢ part of this investigation, as indeed did

a0

|
11

(ressts Sounder
coherer)

[Is]
8]
O'ﬂ

illustrations.
In 1854, George Boole inroduced two
impor@ant symbols, namely *."and ‘+', for
: use with the algebra he'd developed 1o
¢ brdge the gap between mathemarics and
¢ logic. By 1889, the Ttalian mathematician
¢ and linguist, Giuseppe Peano, had published
- — i his Principles of Arithmetic: An Exposition
i of New Methods in which he introduced the
Trensmitter Receiver ¢ common sizns used in Set Theory and
' Logic, including those for Union ‘U,

o

Marse
key

their calculations and resulis. Newton's :
technique was 1o place both dois and Figure 3. The patent drawings of

primes above the variables, and use =" for ~ : | (a) Fleming's Diode and
the one in common use 1oday: the dy/idx %
Leibnitz. Consequently, for almost a century

In face, it would be 1815 before British

e TR Forest's Triode.
an Infinitesimal. Leibnitz, on the other hand, (b) De
nomtion and the integral sign g, Antanng
In Britain, however, mathematicians and
physicists stuck with Newton's system whilst  :
afier Newton, mathematics in Britain hardly
mathematics began 1o pick up again, thanks

had created an entirely different method, %
their continental colleagues followed

progressed agall.

to the creation of the Analytical Sodiety. In

its opening meeting at Cambridge, the :

Sodety declared its express purpose: /F\

replacing Newton's clumsy notation with | \L/

the one we have long been familiar with, ¥ Mast
In 1706, William Jones's New : -

lniroduction To Mathematics became the = (=)

first such wact 1o use the Greek letter ‘n' o i

\V/ I

: Intersection ‘N’ and Conmins "2,
Figare :‘é&"ﬁ&i‘:&ﬁ;ﬂgﬁ i The electrical profession, of course, was

communications engineering. well-established by this time and had long
been using drawings and illustrations. One
: -example was that of Alessandro Volta's
battery of 1800, used in the Royal Society’s
Transactions report on the discovery.

! Another was that of Figure 1, dewiling the
¢ workings of Samuel Morse's relegraph.
Whilst both manifesty illustmited what the
devices looked like, leanings towards the
more symbaolic were already evident.

From Marconi's Untuned
Transmitter/Receiver circuit of 1896 —shown
inn Figure 2 — 1o Sir Ambrose Fleming's
Diode patent application of 1905 (see Figure

3a), to Lee de Forest's Audion patent of
i 1907 (see Figure 3h), the circuit diagram too
¢ was still atempting to diagrammatically
represent the real thing. Yet here also, a
lurch towards symbolism could be seen and.
¢ from De Forest’s patent, it's easy o
: understand how the Americans came to call
¢ the Anode a Plate!

I Asdreuit design advanced, the individual
¢ component symbols tended to become
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standardised generally, just a few national
vanations appearing from time to time, such
as the Amencan symbal for a capacitor, which
showed the top plate of the symbol curved.

Another example of change was the
phasing out of De Forest’s grid symbol. k
became a straight, dashed line, first shown
in 1919 in the Flecirician magazine's drcuit
diagram explaining Eccles-Jordan’s method
of using two, parallel-connected mriodes
generate oscilladons, in otherwords, their
bistable flip-flop design. The changed
symbol was also used in the drcuit diagram
of Cady’s oscillator of 1921, However, circuit
diagrams did retain a mixture of realism and
symbolism for some vears, the symbol for
resistance being but one example.

Ar once symbolic and realistic, the
wriangular svmbol seemed an excellent
choice, given that current had to overcome
electrical oppaosition. Another example of
the genre was the coil, which actually
LOOKED like what it represented and
where the transformer was concerned — be
it iron-cored or not - the representation
was also at once symbolic and descriptive.

Valves — and to begin with transistors —
were almost invariably shown as
encapsulated, thereby indicating their sclf-
conainment and functonalin:

Anyone taking up electronics either as a
hobby or a profession could therefore
relste many of the symbuols 1o the
components they represented, as well as o
the component’s role in the scheme - or
even schematic — of things. All this changed

Figure 5. A modern
circuit diagram of a
self-oscillating

ixer circuit RF amp.

Mixer

|

1 {}E}m

From
aerial

& S|

=
L%f:l? m,

with the arrival of the integrated circuit.
The 20 and 24-pin blocks of ubiquitous,

i ver seemingly mysterious, black plastic shown

in Figure 4 are the ultimate in symbolism.
They look even more so when you're
confronted with an entire circuit card of them!
There is no way the interested lavman
can possibly acempt o even consider
understanding what is going on inside such

¢ astructure. This sort of representation is

strictly for the initiated. The integrated

¢ circuit, in faq, is the ultimare in pamdoxes:

reduced o such simplicity because to
artempt to consider illustrating all that's
going on in one would be the ultimate

¢ —will no longer be the message.

nightmare in complication!

Unsurprisingly, this ultimate symbolism
has affected circuit disgram representation
generally, as illusirated by the circuit in
Figure 5.

Resistors are now thin tubes, transistors are
no longer encapsulated and the ransformers
can JUST be identified as devices composed,
primarily it would seem, of coils.

And it won't end there. For example,
what began as the symbol for an
Operational Amplifier is now used o
denote virtually any such device. Unless
we're careful. the medium —all too shortly

The Balance Box

Microphone or line level amplifier for balanced
or unbalanced signal lines

Professional portable units operating from an internal PP3
battery or external mains adaptor

* Precision true floating transformerless balanced input and
output at microphone or line level * Simple interfacing and
conversion between balanced and unbalanced signal lines
Low noise and distortion * High common mode rejection *
Switchable gain selection * Extensive RFI protection

The Phantom Power Box — The Headphone Amplifier
Box — The OneStop DIN rail mounting radio frequency

interference filter and voltage transient protector for '

voltage and current loop process signal lines

Conford Electronics Conford Liphook Hants GU30 7QW
Information line 01428 751469 Fax 751223
E-mail contact@confordelec.co.uk
Web htip://www.confordelec.co.uk/catalogue/

MONITOR
BREAKTHROUGH!

SUN Graphics Display Monitors used by industry
worldwide; sold on the strength of their quality
and reliability but supported by ultra expensive

Spare Stations now PC COMPATIBLE. These
second user models are none interlaced have
Trinitron ES. Tubes. Resolution up to 1280 x 1024.
Carry a 28 day RTB warranty. The secret lies in
the unique graphics accelerator card which
accompanies each monitor. Will run games to
CAD packages. Your chance to have a Rolls Royce
monitor at an affordable price.

MODELS AVAILABLE: .
Sony GDM 1962 19" (18" viewable) £400
Sony GDM 1662 17" (15" viewable) £300

PRICES INOLUDE \MT FREE DELIVERY

————

RET Marke[ing Unit 65, Hudson Road,
Saxbyv Road Industrial Estate, Melton Mowbray,
Leicestershire LE13 1BS.

TEL: 01664 66181
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CHNODLOGY

DISTANCE
LEARNING COURSES in:

Analogue and Digital Electronic
Circuits, Fibres & Opto-Electronics
Programmable Logic Controllers
Mechanics and Mechanisms
Mathematics

Courses to suit beginners

and those wishing to update

their knowledge and practical skills
Courses are delivered

as self-contained kits

No travelling or college attendance
Learning is at your own pace
Courses may have

BTEC Certification and Tutoring

Far information cantact:

NCT Enterprises

Barnfield Technology Centra

Enterprise Way, Luton LU3 4BU

Telephone 01582 569757 * Fax 01582 492928

Speaker Design Software -
1997 Upgrade for Windows™

Now with lots of new features including:

@ Datahase of 1,000 popular drivers from over
130 different manufacturers world-wide e dBASE IV format
e Wew Low Pass Filter options for making sixth order
alignments © See the effects of exira resistances added in
series with voice coil ® Improved graphs with -3dB (F3)
point ® Save graphs as mstafiles or BMPs @ Micresoft Ac-
cess™ 2.0 Tet' database engine @ Supplied on 4 3.5" HD
disks for £35.00 all inclusive - a must for all audio DiYers
For details & order coupon write to: Three Crowns Pub-
lishing, PO Box 5773, Laindon, Essex SS15 5F] tel: 0410
225257 E-mail tcrowns@mec-h demon.co.uk..

See also hitp:/fwww.monifor.co uk

PC Windows™ Programs

- Hundreds of tities available for shareware
prices - if you're using Microsoft Windows™
then you're sure to find something useful among these - in-
cludes applications for business, Windows™ tools & utili-
ities, educational, 'miscellaneous’ & ‘interest’ programs &
of course games. Also available: Make your own Win-
dows™ help files, Web HTM(L) page translator, disk &
backup copiers, measurements converter, fabel maker,
stock conirol database, working demos of PainiShop
Pro™, Drag 'n' Zip™, PagePlus™, efc., astron-

omy, chemistry - write for latest list to: PO Box
5773, Laindon, Essex S815 5FJ or send 1 3.5"%
HD disk for free on-disk catalogue.

PARALLEL PORT 1/0 FOR P(s

« Interface via parallel pont - no dismantling of the PC
required or internal slots used

v Can be used with Deskiops and Poriables

< Screw terminals for all external connections, no
additional connector boards or ribbon cables required

« Can be used with most pragramming languages - full
1/0 sequence provided with drivers for Basic, C, Visual
Basic

" CMOS/TTL, Relay and opto isolated 1/0, 12 & 8 bit A-D
and D-A, timer/counlers, encoder interfaces

v Up 1o 16 cards on a single parallel port

Data Management Lid

Tel: 01484 841016 Fax: 01434 685995

Position Position
This Month Last Month Code  Description

R 4  LPo8  SLB6270 AGC Mic Amp

2 B 1 LKB3 Live Wire Det Kit

3 - LP56  Mosfet Amp Kit

4 B 5 P30 /300 Timer

5 & 2 1pi6 TDATO052 Kit

68 @& 7 1PE9 1200kt

7 @ 13 W29 PIC16C84 Programmer 1999 73

B E=®3 B  LK42  CarBatt Monitor 1299 714

9 - LP53 IR Remote Tester 10.99 787

10 E#1 10 P77  Lights On Reminder 699 716

11 E 16 (934 555 Proto Card 799 728

12 B 17 (P03 TDA2822 Stro PwrAmp  10.99 703

L - 1723 15Watt Amplifier Kit 999 704

14  H 12 1716 PCRelay O/P Card/ 2999 376

A5 0. - - LP12  |BM Expansion Hit 27.99 376

16 LP66  Courtesy Light Exir 489 716

7P . 7- LM75  RS232/TIL Conv2 Kit 1599 723

i8 2 14 LW36 8W Amp Kit 9.93 704

19 51 9 LP28 Beginners AM Radio 10.99 765

20 © 43 W79 Video Distrib Amp 1499 792
:l._m‘n‘—;:a_‘ kits ts ane suppl IL::\uliI"ifLII'I::‘I_I ;‘:.‘Hlum-:rm WS
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the second epzsode of this new series.

(b) and
(e) - of using ()
a photodiode.

ast month’s opening
episode of this new serics

started off by looking at
electronic security system basic
principles and went on to
explain that all such systems
coniain 4 number of major
elements, including a sensing
unit. one or more data links.
and some kind of alarm
response unit. The episode
then went on to look at various
wypes of eleciromechanical and
electrical sensor devices. This
month’s episode continues this
theme by looking at various
types of electronic sensor
device, and at various types of
dara link and alarm response
units. Next month's episode will
look ar practical contact-
activated security systems and
alurm circuits.

Electronic
Sensor Devices

An ‘electronic” senstr may take
the form of a single
semiconductor component
such as a photodiode or
phototransistor, or may be a
combination of electrical and/or
clecrronic components that
together perform a particular
sensing function; examples of
the latter type are electronic
kevpad locks and light-beam
alurms. The most important of
such devices are described in
this seation.

Photodiodes

When p-n silicon junctions are
reverse-biased. their icakage
currenis and impedances are

Figure 1(a) shows the standard

the photodiode is simply

Electronics

AND GIRGUITS

890000 SOOCOODPOO®S O O Pnnlllz e PG00 REDRPODODS 00O

Ray Marston continues his explanation of electronic secum‘-ty system basics in

low impedances under bright :
ones. Normal diodes have their 2 v+
junctions shrouded in opague
material to inhibit this effect,
but photediodes are made to
exploit it and use a translucent :
casing material; some : TR1
photodiodes are made 10 i av1 Voirr
respond to visible light, and : 13 -
some to infrared (IR) light. : gain

R1

74

symbol of a photodiode. In use, £ ov

reverse-biased and the ourpu
voltage is taken from across a
series resistor, which may be
connected between the diode
and ground as shown in Figure
1(b), or between the diode and
the positive supply line, as in

and the photo-genermted
currenis effectively feed directly
into the base and, by normal
tnsistor action, generate a
greatly amplified collectorto-
emitter current that produces

Figure 1{c). an output voltage 4cross series
¢ resistor R1.
Phototransistors Thie:senminvity ofa

phorotransistor is typically one
hundred times greater than that
of a photodiode, but its useful
maximum operating frequency
(a few hundred kHz) is
propordonally lower than that

Ordinary silicon transistors are . :
made from an npn or pnp :
sandwich, and thus inherently
contdin a pair of photosensitive
junctions. Some types are

available in phototransistor of a photodiode (tens of MHz).
Vi i form, and use the standard Some phototransistors are
¢ symbol shown in Figure 2(a). : made in very-high-gain
o1 H] : Figures 2(b) 10 2(d) show three - | Darlington form. A
¢ basic ways of using a phototmansistor's sensitvity
K :  photomansistor; in each case, (and operating speed) can be
R1 Vo W/RD1  Vew| i the basecollector junction is, macdle variable by wiring a
, ¢ effectively reverse-biased and variable resistor berween its
mn ¢ thus acs as a phorodiode. In base and emitter, as shown in
¢ (b), the base is grounded, and Figure 3; with RV1 open circuit,
© the transistor acrs as a simple phototransistor operation is
= photodiode: In () and (d), the obiained; with RVI short circuit,
! base terminal is open-circuit photodiode operation occurs.
Figure 2.
P’hg:t'ottansistor V-E VE v
symbol (a) and N\ ol |
alternative ways &5 ER' TR1
- |
phototransistor. @ w®LQ <
TRy TR v, R1 Vour
ov ov ov
(2) (&) (<) )
inherently p!mu_wsensit.ive_; they Optocouplers
act as very high impedances Figure 3. Variable-sensitivity P Sler i 2 devi
under dark conditions and as phototransistor circuit. URGEOURICE B CEvieE

housing a LED [(usually an IR

vpe) and a mau_hmg
¢ phototransistor; the two devices
i are optocoupled but are
i elecrrically isolated from each
otherand — in a normal type of
optocoupler — are mounted in a
light-excluding housing. Figure
4 shows a basic oprocoupler
"usage’ circuir. The LED is used
as the input side of the circuit,
and the phototransistor as the
output. Normally, SW1 is open
and the LED and Q1 are thus
off. When S1is«closed, a current
flows through the LED via R1,
and Q1 is turned on opticaily
and generates an output voluge
across R2. The output circuit is
thus controlled by the input
one, but the two Greuits are
fully isolated electrically
( isolation' is the major fearure
of this type of oprocoupler,
which can be used o couple
either digital or analogue
signals).

The Figure 4 device is 2
standard type of optocoupler.

@@ tovember 1997 ELECTRONICS AND BEYOND



lenses, but dual-beam types of
alarm — in which both the

+5V +18v - !
il T ! ransmitter and the receiver use
sWi [Q : i 1wo lenses placed a few inches
T Spiveaupier i apart— have high valoes of
Figure 4. Basic d K cliability.
optocoupler WV = :
circuit. 5 E -
s | i ' . Pyroelectric IR
Vot . Detectors
R1 RZ R —— Sl pesers
R R ,;w[;] : Some :‘r]‘}ELLil crystals and
: ceramics generate electric
By av ¢ charges when subjected ©
There are, however, two special
wypes of optocoupler thatare of
particular value in security Siet
electronics applications, and !
these are shown in Figures 5 & Figure 5. Slotted l!n

6. The Figure 5 ‘sloted’ device
has a slot moulded intw the
package berween the LED light
source and the- Q1 light sensor.
Light can normally pass from
the LED 1o Q1 via a pair of
windows in the slot walls, but
can be blocked by placing an
opaque object in the slot. The
slorted optocoupler can thus be
used in a variery of ‘presence
detecting” applications, such as
limit switching and dark-liquid
level detection.

The Figure 6 ‘reflective’
optocoupler has the LED and
the Q1-Q2 Darlington light
sensor optically screened from
each other within the package
bur arranged so that they both
point outwards — via windows —
towards an external point. The
construction is such that an
optocoupled link can be setup
by a reflective object (such as
meiallic paint or tape) placed a
shom dismance outside the
package, in line with the LED
and Q1. The reflective
optocoupler can thus be used

optocoupler device. i

= Qut
|

i-’
-
LFD

way shown in Figure 8(a). The
basic action of the device is
such that if a human body
moves within the visual field of
its pyro-¢lectric elements, part
of the radiated infra-red energy
of that body falls on the surfuce
of the elements and is
converted into & minute
variation in surface temperaie
and a corresponding variation
in the element’s output voltage.
When the unit is wired as
shown in the Figure 8(b) basic
usage circuit, this movement-
inspired voliage vadation is
made externally available via the
buffering JFET and capacitor C1
and can, when suitably
amplificd and filiered, be used
to activite an alarm when a

T : human body movement is
detected.
Note that pyroelectric IR
detector circuits of the basic
generated by a transmitter unit,
and is detected atr a remore :
point by 2 marching lens and rEe’;:::n::’
receiver/detector unit. Normually, |
the unit is configured so that }
the receiver generates analarm | Fl8ure 8. o'l"'
output if the IR beam is : | optocoupler. F5
interrupted. Such units have 3
useful operating ranges of up o : in
30m and are often used in i

industry in automatdc batch
counting and safery-switch
operating applications, and in
commerdcial and domestic
applications as intruder
detecting security alarms.
Simple single-beam alarms of
the basic Figure 7 type have
fairly low values of reliability,
since they can easily be
triggered by insects settling on
one or other of the unit’s

thermal variations or uneven
heating; this is known as a
pyroelectric effect. Pyroelectric
infra-red detectors incorporate
one or two elements of this
oype. plus a simple fliering lens
and a field-effect wansistor
(FET). configured in the basic

vpe described above have.
because of the small size of the
detector’s light-gathering lens.
maximum useful deteaion
ranges of just over 1m, but that
this range can be extended 10
more than 10m with theaid ofa

in applications such as tape- 7
position detection, engine- or z Ehgure 1 Infra—red T itts Infro—rad Recsiver/Detect

h . F Basic Ta—red 1!'ctn5m.. ar nirg—res El_:c_:i\'-l' etesior
motor-shait RPM measurement, : | infra-red wit Uni
or marked-object theft (illegal l[!ght-beam infra—red Infro—red
movement) detection, etc. g | xamn LED Phototronsistor

) dete i system. l l
ught‘beam Uniis Pulsed LED [ —_—_,——————————— — &mplifier and
: o7 —=| |-—Fuised infra—raed light beam—»| | == Detector Modus
Most modern ‘lightbeam’ units £ DHverMeiie | -S| fRe e e s = | =iy [EEEEeT Moous
work on the basic principle LED ; R1 L
illustrted in Figure 7, in which Lt Lo i i
a focused invisible beam of Algrm Dutput
puised infrared light is
¢ relatvely large-external light-
g:i? 8. Caramic ¢ gathering focusing lens of the
construction P‘;"fg::i;? Jiﬁ ¢ type used in modern passive
i - = ~- .

(a) and usage i i { infrered (PIR) movement

circuit } s Drain (V<) J : detector systems (see last

(b) :; Ia A e Source (Dutput) month's Figure 4 and is

rn!;rra-red“m Q‘:‘.‘;f al i_l_i - = i i associated text).

detector. 7|/ 3 I =

= Cipana ‘ Grud | T . Piezoelectric
i = : Transducers
(e) (b) ¢ A piezoeleciric rransducer is an
Baosic construction Bosic usage circuit C|C('LHH‘III'IMI’!C'U\’C dc\'lt:c tuat
: converts 4 varying electrical

signal into a sympathetic set of
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: applications, particularly in
i sound-activated alarms and
¢ eavesdropping units,
40KHZ :
Oscilletor z
N — : Keypad Switches
/ \..—-"‘" N ¢ These are modern and greatly
Pl - — 3 ¢ superior replacements for
e \ / conventional electromechanical
Tranaducer :lE[I ))) g \ kev w._uchr:s. @d are u_pe‘n_cd
Driver / by typing a secret multi-digit
T~ =i \ code number into a simple
e P 7 keypad, rather than by the use
> \ \ of an easily lost or stolen
[P | \ mechanical key. Trpically, units
of this type take the basic form
anop"fi"'ﬁze, :lE[] ((( B shown in Figure 11, in which
P the keypad houses twelve push-
P button switches, notated with
\\ Intruder the numerals 0 to 9 and the
e letzers C (change code) and D
o b (disable/enable), plus two state-
. i:‘;—“;:tm : indicating LEDs. The switches
i are (in this example) arranged
in four vertical and three
horizonial columns, which are
o — wired to a clocked decoder and
Signal ucar control logic network that
Qi Canditioner oot ﬂg:;z%amcm converts e%lch digit keystroke
doppler-effect intruder into a 4-hit binary code and
alarm system. compares it with the 4-bit code
fine mechanical variations, or i spurious and out-oflimits
vice-versa. Devices of this type  § signals, eic., and activates the Flestic cos==
include piezo sounders, ‘crystal’ { alarm-call generator only if an SSNSSNNSNNNNNYY  Metalfised
earphones and microphones, : intruder is reckoned to be Eiectrat— = //"\ i
ordinary quartz crystals, and : genuinely present. In praciice, : 2
ultrasonic ransducers. Most i many systems of this basic type a E 4uTE
devices of the latter type are ¢ have poor reliability when set to : = FES N ﬂl—\
sharply tuned low-power units | high-sensitivity levels, since they Pveies |= s ' signal
designed to peak at about i can easily be false-triggered by = \ “j5v o
40kHz, and are supplied in ¢ draughts, central-heating air Figure 10. Basic = N T . i
matching pairs, with one i currents, and curtain elements of a 1 -\:\\\\\\\\\\\\S i
optimised for use as a signal I movements, eic. Low-sensitivity modern electret
transmitter and the otheras a ¢ versions of the system are often microphone.
signal receiver. They are useful ~ { used to protect small areas,
in many remote control and ¢ such as the interiors of
distance-measurement ! automobiles, however, and
applications, and in ‘doppler ¢ usually have high values of , Glock timing
effect’ intruder alarm systems of | reliability: Keypad I—“T':'—l
the basic type shown in Figure 9. s % 53 e
The Figure 9 intruder alarm : =
system cgﬂnsis;ts of three main El.ectret o— o= Drize T Il =
elements. The firstis a Mlcrophones Lo S
transmitter (Tx) that floods the Electret microphones are output drivers, | v+
room with 40kHz ultrasonic modern highly efficient and code 1]
signals, which bounce back and ‘capacitor’ microphones, and
forth around the room. 'I'h_e use the basic form of 1 Figure 11. Basic
second is a receiver (Rx) that construction shown in Figure | | 1 = 11 { ! OV elements of a
picks up and amplifies the 10. Here, a lightweight keypad security
reflected signals and passes metallised diaphragm forms switch.

them to a phase comparator,
where they are compared with
the original 40kHz signal. If
nothing is moving in the room,
the Tx and Rx signal frequencies
will be the same, bur if an
object (an intruder) is moving
in the room, the Rx signal is
doppler-shifted by an amount
proportional to the rate of
object movement (by about
66Hz at 10in./5). The LE output
of the comparztor is passed on
to the third system element, the
alarm activator, which is & signal
conditioner that rejects

one plate of a capacitor, and the
other plate is fixed and is
metallised onto the back of a

i slab of insulating material

known as electret; the
capacitance value thus varies in
sympathy with the applied
acoustic (sound) signal. The
electret marerial holds a fixed
electrostatic charge that is built
in during manufacrure and can
be held for an estimated 100-
plus years; this charge is
applied between the wwo plates.
The voliage across the capacitor
equals this charge divided by

the capacitance value and -
singe this varies in sympathy
with the applied acoustic signal
— varies in sympathy with the
acoustic signal. This signal is fed
to the outside world via a buile
in IGFET transistor, which
needs o be powered externally
from a battery (1-5V to about
OV) via a 1kQ resistor, as shown.
Electret microphones are
robust and inexpensive and give
4 good performance up 1o
about 10kHz; they are useful in
many audio sound pickup

that is stored in the matching
line of the system’s RAM; if the
entire code number (which is
usually 4 to 8 digits long) is
wped in without error, the
switch opens and performs a
useful function (opens a door
Or GIVES ACCess 1O an engine’s
start-up system, etc.), but if the
correct code is not entered

within three attempis, the lock

automatically goes intoa
time-controlled shur-down or
alarm mode.

In the above system, the
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secret code number can be
changed at any time by simply
tvping in the existing code,
pressing the ‘C’ switch once (1o
gain direct access 1o the RAM),
ryping in the new code number,
and then pressing the ‘C’ switch
again (to return to normal
operation). The entire
keyswitch can be disabled (fora
time-controlied period) or re-
enabled at any time by
operating the ‘D’ switch, which
give a toggling disable/enable
tvpe of action; the keypad
switch's operating mode is
displayed art all times via the
two state-indicating LEDs.

Digital Time Switches
Figure 12 shows a symbolic
represemuation of a digital time-
operated SPST electric switch,
in which the switch arm is
controlled via accurately timed
digital circuitry and can be
programmed to turn on and off
at any desired times of the day
or week. Digital time switches
offer far greater precision than
normal analogue types, and are
used in many light-switching
and solenoid-operating security
applications.

=

Figure 12, Symbolic
representation of a digital
time-operated SPST
electric switch.

Miscellaneous
Electronic
Sensors

A variety of special-purpose
electronic sensors of value in
security applications but not so-
far mentioned in this section
are also available from some
specialist dealers. Amongst the
most useful of these are
radivactive ‘smoke detector’
elements that respond to various
ionised particles, humidity
sensors, strain gauges, Hall-
effect devices that respond 10
magnetic field strength (flux
density), and ‘gas’ sensors that
Feact to gases such as propane,
butane, methane, isobutane,
petroleum gas, natural gas, and
‘town’ gas. A few of these devices
are described in some detail in
later episodes of this series.

Key Switch +12V
| s2 | }T?
—jclarm
R1 Ay RLA bell
1
Sensor 2—wire data link 4
" TR1 |
/P sS3
31 f ol (Test)
{n.c) f, f \
Figure 13. 2-wire data link used o
with a normally-closed sensor ov
switch offers good security.
Key Switch +12V
s2 To
Sansor Z—wire dnta link ES Reloy a}gle(;irm
- A
st 5\ | I
(6 \ X 1 f? 5
(Test)
Figure 14. 2-wire data link used with a normally-open s
sensor switch offers very poor security.
Key Switch +12v
[ = N
Ssnsor 4—wire doto link R1 R;;l_iy R2 [] ;A' g;lrm
i
sin& \ l
(o) % g \ v s3
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TR1 TRZ j
Figure 15. 4-wire data link ”L
used with a normally-open v
sensor switch offers
excsllent security.

Data Links

Data links are (apart from the
actual signal processing unit)
one of the three major
elements of any electronic
security system, the other two
clements being the sensing
unit(s) and the response unit.
All practical security systems
use at least two dara links (see
last month’s Figure 1), which
may have individual lengths
ranging from less than 1lmm to
many thousands of km,
depending on the specific
application. Most data links fit
into one or other of three basic
types, being either hard-wired
types, opto-coupled types, or
wireless rypes, as described in
the rest of this section.

Hard-wired Data Links
Most hard-wired darta links mke
the form of a length of nulti-
cored cable, used to link a
SENSOr Or response unit  the
alarm system’s main control
unit. Figures 13 1o 15 show
examples of such cables used 1o
link a sensor switch to the input
of a simple burglar alarm unit.

In Figure 13, the sensor switch
is a normally—closed one of the
type used o protect doorss or
windows and is connected to
the unit via a 2-wire (or 2-core)
data link; this circuit’s basic
action is such that when key
switch 52 is closed, Q1 and the
alarm both turn on if sensor
switch S1 is opened or the data
link is accidentally or
deliberately cut; this circuit thus
has an inherently good anti-
tamper performance.

In the Figure 14 circuit, the
sensor switch is a normally-
open type such as a pressure-
mat switch, and is connecied to
the unit via a 2-wire data link;
this circuit’s basic action is such
that when key switch 52 is
closed, Q1 and the alarm
normally both turn on if sensor
switch S1 is closed, but will fail
1o operate if the data link is
accidenmlly or deliberately cut;
this circuit thus has a poor anti-
tamper performance.

Finally, Figure 15 shows a
high-security version of the
above circuit. In this case, the
sensor switch is again a
normally-open tpe such as a

pressure-mat switch, but is
connected to the unit via a daa
link thart uses four wires, two of
which serve an anti-tamper
function; this circuit’s basic
action is such that the alarm
normally turns on via R1-Q1 if
sensor switch 31 and key switch
S2 are both closed, but operates
instantly (even if key switch S2
is open) if the 4-wire data link is
accidentally or deliberately
severed; this circuit thus has an
excellent anti-tamper
performance and is often

used in department stores and
other places in which the public
have easy access to parts of the
alarm system.

Opto-coupled Data Links
Opto-coupled dara links are
often used in applications
where it is not possible or
convenient to use a hard-wired
data link, and come in three
hasic types, being either infra-
red “light-beam’ types, fibre
aptic ‘light guide’ wypes, or laser
beam types. Light-beam types
are used mainly in short-range
(less than 6m) remote control
applications, but can — if used
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with a good lens system — be
effecrive at ranges up o about
20m: units of the latter twpe are
sometimes used (in domestic
applications) as a daw link
berween a shed or other
remote building’s intrusion
sensor and a main alarm unit
Fibre optic light guide da links
are used mainly in applications
where the link is fairly long
{greater than 10m) and needs a
wide signal bandwidth. Laser
beam data links are used mainly
in medium-range applications in
which it is not possible 1o use a
hard-wired daia link; they are
sometimes used (illegally) in
remote eavesdropping.
applications, in which the beam
is hounced off the window of a
roon in which a secret
conversation is wking place, the
return beam being modulated
by the window's acoustic
pickup signals.

Wireless Data Links
Wireless data links — usually
operating ar 418 or 458MHz —
are widely used in modern
domestic burglar alarm systems
(see lnst month's Figure 3) o
link the system’s various
sensors to the main conwrol
unit, thus greatly easing
installation problems and
enabling the sysiem o be
remote-controlled via a small
kev-fob signal transmitier. Most
systems of this type have tvpical
control ranges of up to 30m,
but some sophisticated systems
can be interfaced with both the
domestic heating control unit
and with the normal telephone
system, enabling alarm and
heating systems o be remorely
monitored or controlled overa
range of thousands of miles.
The owner of such 4 system
can, while holidaying or
working abroad, use a fixed or
mobhile "phone to check the
home’s security at any time, or
can use it 1o remotely twm on
the building’s central heating
svstem prior to eventually
returning home.

Alarm Response
Units

Alarm response units are the
final major elements in any
elecrronic securiny system, and
usually take the form ofa
simple relay, some type of
electromagnet, a solenoid- or
motor-operated mechanism., or
(in burglar alarm and other
high-level security systems) a
sound-generator and/or a light
strobe unit brief details of units
of these tvpes are given inthe
rest of this section.

or lever

Relay
Inzsulotor gutput
Iron
armoture

Figure 16. Basic
design of a standard
elecromagnetic relay.

—Relgy input

Relay Response Units
Relays are electrically operated
switches that can be used 1o
activate virrually any external
elecrrical devices (such as
lamps, sirens, motors, eic.).
Relays come in two basic types,
one being the ‘reed” type that
was shown in Iast month's
Figure 12(a) and the other
being the conventional
electromagnetic type that takes
the basic form shown in this
month’s Figure 16. Here, a
multi-turn coil is wound on an
iron core to form an
electromagnet that can move an
iron lever or armature which in
turn can close or open one or
more sets of switch conacs.
The operating coil (which
requires only a modest
operating current) is elecrically
fully isolared from the switch
contacts (which can control
fairly high currents). and can be
shown as separate elements in
circuit diagrams, as shown in
Figure 17, which represenis a
relay with a 12V, 1209 coil and a
single set of normally-open
(n.0.) switch contacts.
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be turnexd off again by briefly
breaking the supply
connections to the relay coil.
Relay coils are highly
inductive and may generate
back-emfs of hundreds of vols
if their cail currents are
suddenly interrupted. These
back-emfs can easily damage
switch contact or solid-state
devices connected 1o the coil,
and it is thus often necessarvio
‘damp’ them via protective
diodes, as shown in Figures 19.
In Figure 19(a) the cail
damping is provided via D1,
which prevenis switch-off back-
emfs from driving the RLA-SW1
junction more than 600mA
above the positive supply line.
This form of protection is
adequate for normal switching
applications. In Figure 19(b).
the damping is provided via two
diodes that stop the RLA-SW1
junction swinging more than
600mV above the positive
supply rail ar below the OV rail.
This form of protection is
recommended for all
applications in which SWI is
replaced by a mansistor or other
solid-state switching device.

RLA | === O0ut
12V
120r | B2

Figure 17. Representation
of a 12V, 1200 relay with
one set of n.o. contacts.

Electromagnet Units
Electromagnet units are widely
used in industrial and
commercial applications to
control the hold or release
actions of security doors and
safery guards and gates, ew.
Figure 20 illustrates basic
electromagnet operating
principles. When a current is
passed through a wire, a
magnetic field is generted
about the axis of the wire, as
shown in the cross-sectional
view in Figure 20(a). When such
a wire is wound as a coil on an
iron-cored former, the fields of
the individual rurns interact in
the way shown in Figure 20(h),
causing the core 1o act like a
normal bar magnet (with north
and south poles) when the cail
is energised, but to act like a
piece of non-magnetic iron
when the coil is not energised.
This basic tvpe of electromagnet
is thus used in energise-o-hold
applications.

Figure 20(¢) shows a useful

¢ variant of the normal
ELN i i electromagnet. Here, a
| permanént magnet is fixed ©
Reigy | === 0ut Relay | —=S0ut i oneead of the electromagnet’s
RLA BLA RIA B2 ¢ iron core, in the polarity shown
| h ¢ in the diagram, and the other
s1 |° 21 | L RLA : end of the core forms the
o 2 " ¢ output of the unit. When the
i electromagner is not energised,
o ov ¢ its iron core acts as a simple
(e) (5) extension of the permanent
TN ———— m:sg};}nct. “i]t;h its uu]zpu; a;ung
= ¢ as the southern pole of the
(a) non-latching or (b) self-latching mades. {  masert. butwhen the
Relavs with 4 single set of n.o.
contzacts are usually used in the +12Y +i2V
hasic non-arching mode shown ¥
in Figure 18(a). in which the Relay | ——D1 Relay 51
relav closes when 31 is closed RLA 2\ nacos RLA iy 1N4CO1
and opens when 51 is opened. | .
Relays with two (or more) sets ——n2
of n.o. contacs can also be E3 EL £\ Nacor
used in the selflatching mode ©
shown in Figure 18(h), in which ¢ ov av
n.0. contacts RLA2 are wired in -
parallel with 51 so that they (a) (&)
close and lock ‘(]ii.tl.'i‘l} the ﬂ‘.‘[}i}' % Figure 19, Relay coil using [ﬂ’ single-diode or
an as soon as S1is dosed: once = | (b) two-diode coll damper.
the relay has locked on, itcan ¢

@D riovember 1997 ELECTRONICS AND BEYOND



Iren =
core Cail

=25 e,
Figure 20, LN e e
., (@) =
showing the WA= 4
magnetic fields N
{ge)naratednliy @ ]

a) a current- a 4 =
cadrrymg wire —tl—«il—
an
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construction of magnet Electromaognet
(c) an energise-
to-release type —
of holding N S|sS Coil EI }Gutput
magnet. 7

Iron l l
core
(e

electromagnet is energised, its
magnetic field opposes that of
the permanent magnet, and (if
the two opposing fields are of
equal strength) the unit’s
output is thus demagnetised.
This type of unit thus acts as an
energise-ic-release twpe of
holding magnet.

Solenocid-operated
Units

Solenoids are electromagnetic
devices that are desigoned to
MOVE AN iron ram oran
armature and thereby activate a
device such as a power switch,
a safety latch, or a control valve
or tap, etc. They consist — in
essence — of a multi-turn coil
that is wound about the axis of
a fixed or moving iron core.
Fised-core types act as simple
electromagnets thiat move an
external iron armature when the
coil is energised; the best known
example of this type of unit is
the standard electromagnetic
relay shown in Figure 16. In
mioving-core types of solenoid,
the coil is wound on a plastic or
wmved-paper mbe in which the
iron core (which usually takes
the form of a ram) is free 10
move; the basic action of this
tvpe of unit is such that centre-
of-mass of the iron core (ram) is
forced into a central position
within the coil when the coil is
encrgised, bur may be forced
into a different position (via a
spring, etc.) when the coil is

not energised.

Moving-core solenoids come
in several basic variants, and the
three most widely used of these
are shown in Figure 21. The
most widely used type gives a
simple linear movement of the
ram, as shown in Figure 21(a).
Here, the ram is normally
biased o the lefi-of-centre of

the colil by two collars and a
spring, but is forced to the right
(1o the coil's central position)
when the coil is energised, thus
giving a thrust action at the
right-hand end of the mmand a
pull action at the lefi-hand end:
many practical solenoids of this
basic type are designed 1o give
only a thrust action or only a
pull action.

A useful variant of the
moving-core lingar solenoid is
the magnetically larching spli-
coil type shown in Figure 21(b).
Here, when a pulse of
energizing current is fed o the
right-hand (RH) side of the split
coil, the mm is forced w the
right until 2 machined collar
muakes contact with a fixed ring
magnet, which latches the mm
in that position when the coil is

latched into this position, it can
only by unlatched by feeding a
pulse of energizing current to
the lefi-hand (LH) side of the
coil, thus forcing the ram o the
left until its left face makes
contact with a fixed disc
magnet, which larches the am
into this alternative position,
and so on. Magnetically larching
solenoids are useful where low
Medan POWEr consumpion is
required. Note that simple split-
coil solenoids are widely used
as points-controllers in model
raitway svstems. but do not
incorporate magnetic laiching.

Finally, the third type of
moving-core solenoid is the
rotary movement type shown in
Figure 21(c), in which the
solenoid’s linear action is
converted into rotary forovia a
simple crank or link
mechanism. These units
typically give maximum shaft
romtion angles in the range 45°
10 95°.

Motor-operated Units
Electric motors are widely used
inn indusiry and commerce to
give automatic operation of
safety and security doors, and
1o automatically operate
customeraccess doors and
gates under approved
safety/security conditions.

Sound-generator/
Light-strobe Units

All emergency-warning security
and safery svstems should
(ideally) by fitted with an
efficient anention-grabbing

warn all and sundry of the
existence of the emergency
state, and with some form of
light-sirobe unit, to visually
indicate the precise source of
the emergency signals. In
huildings, the sound-generator
may take the form of an
electromechanical alarm bell or
a piczoelectric-based electronic
siren, and the visual warning
may come from a special light-
strobe; in automohiles, the
sound-generator may take the
form of a siren or a unit that
pulses the vehicles horn, and
the visual waming should be
obrained by flashing the
vehicle’s lights. In all cases, the
alarm-condition indicator unit
must be finted with an
automatic timing mechanism
thar shuss it down after a pre-

-set period (typically less than 15

minutes) of opertion.

In burglar alarm systems, the
sound-generator and light-
strobe units should be fitted
together in a special alarm box
and mounted high up on-an
external wall thar (ideally) faces
aonto a well-used street or
passageway: The box should
have a builr-in back-up bartery
that is charged via the system's
control panel cables, and the
unit should auromatically
activate the alarm if this cable s
cut; the alarm box should be
firred with some form of
microswitch that automatically
activares the alarm if any
attempt is made to open its
front cover or pull it from the
wall. Units of this wpe are
readily available from elecironic

de-energised. Once the ram has sound-generator system, 1o alarm system suppliers. [T
Figure 21.
Simplified diagrams of
(a) a conventional Light
moving-core linear spring
solenoid, ' Ram
N oy
ng split-col i ——F—F .
mc‘l\r!ng-:orel:ﬁlear ucﬁ:ﬂ —-—E / / / 2 gg‘us:
solenoid, an —
(c) a rotary solenoid.
Collar | oc Collar
Input
(@)
Rotary
f:
Solenoid Shas Angie of
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Trends in the Industrial
Marketplace

The drive o control costs by increasing
productivity and improving energy
efficiency is common in all manufacturing
environments. To achieve these goals,
electronics are being integrated into an
increasing number of mechanical, hydraulic
and pneumatic systems. Whilst these
electronic control systems provide benefits
to the manufacturing process, they also
raise new challenges for the staff
maintzining them.

An increasing number of mechanically
inclined technicians are expecred o
woubleshoot and fix electronic problems,
often with few tools or the training in how
to use them. In mosi cases, when starting a
service job, the technician does not know
what has caused the problem. It could be a
glitch lasting a few microseconds or an
intermittent problem which onaly happens
occasionally and vet he is expected o find
the cause of the probiem quickly 1o keep
the production process up and running.

In the past, a digital muliimerer provided
the basic capabilities necessary to
troubleshoor the voliage, current,
frequency and other aspects of an electrical
signal. However, motor drives, inverters
and complex control systems require the
use of more capable tools if they are to
provide fast answers.

The Right Tool

for the Job

The people at Fluke recognised these
trends, and have developed an exciting
new test tool for the industrial service
technician, called ScopeMeter® 123. This
innovative tool is an easy 1o use,
integrated oscilloscope, multimeter and
paperless chart recorder, in a rugged
handheld package. The full integration of
the capabilities of 2 DMM and a scope
means that scope waveforms and DMM
readouts are displaved simultaneously. on
both channels.

‘Eddie’

During its development, the instrument
was codenamed “Eddie’ (the name of the
nine vear old son of Peter Deverson, senior
planning manager for the project.) One of
the development goals was that the
operation of the instrument should be
childs’ play, and thar the real Eddie should
be capable of operating the Scupcmt':it!::
123 on his tenth birthday. This goal was
achieved during a pre-launch test eardlier
this vear!

“What we learned during all of our
customer visits was that getting a stable
picture is a big challenge for those who use
an oscilloscope infrequently and often they
don't trust what they end up seeing on the
clisplay™, said Peter Deverson. “That’s why
we decided o develop the ‘connect and
view' hands-off operation”.
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Connect & View -
Whatever the Signal

Connect and View is just that — simply
connect the signal and view the screen.
ScopeMeter” 123 gives an instant, perfectly
stable display without touching a button,
even when a new test point is probed. To
verify that the signal under test is correct,
the user can choose from 26 automatic
scope and meter measurements. Typical
measurements include Vdc, Vrms, Vpeak,
Amps, ime, frequency, duty cycle, phase,
temperature and even resistance,
continuity and capacitance.

The scope has a 20MHz bandwidth and
its trigger modes include video, single
capture and roll. The meter is a true-rms
dual-channel 5,000-count DMM with
0-5% accuracy.

It’'s a Chart

Recorder Tool
Fluke's unique dual-channel TrendPlot™
recording function makes it easier for

- technicians to see treads and to isolate
intermittent problems or those that occur
during ‘off* hours. It works like a chart
recorder to help identify these faulss by
recording readings — such as volis, amps,
temperature, frequency, and phase, and
cven resistance or capacitance — over time.

Advanced ASIC
Technology

In order 1o affordably achieve the design
regquirements for the ScopeMeter® 123 test
tool, a high degree of integration was
needed to incorporate all components on a
16 % 1cm circuit board. The family of
ASICs consists of analogue acquisition and
trigger chips, developed in conjunction
with Philips, and a digital FlexCore chip
developed in conjunction with Motorola.

In addition to saving space, these highly
integrated chips dramatically reduce the
need for interconnections during assembly.
This makes the product easier to test,
increases reliability and significantly
reduces power dissipation, an essential
requirement for handheld instrumentation.

To handle complex analogue and high-
speed digital functions, two analogue ASICs
were developed by Fluke using a
sophisticated BiCMOS process from Philips
Semicanductor. These ASICs perform the
input conditioning and analogue trigger
control. By locating these functions in
separate chips, crosstalk is minimised. The
result is a high-accuracy 5,000-count
muldmeter, directly from the oscilloscope
input signal.

The design demands for the digital ASIC
were just as stringent. A single chip was
required to cover the following functions:
acquisition, peak detection, constant signal
analysis, trigger control, display conrrol,
communication, real time clock and
processing. These demands led 1o the
choice of Motorola’s FlexCore technology.
FlexCore combines off-the-shelf

convenience with the flexibility of custom
designs, using basic microprocessor cores
with customer-specific combinations of on-
chip peripherals and proprietary logic. The
required chip differed from almost all other
digital ASIC designs in the number of
asynchronous elements which were needed,
and the extensive simulation and testing
required to ensure a first time right project.

Test Lead Design

To further improve ease of use, a new
shielded test lead was developed. The new
test lead not only takes multiple meter
readings, capacitance and resistance
measurements and continuity checks, but
also shields the incoming signal from noise
pickup. In addition, the same test lead
functions as a scope probe for wide
bandwidth displays. This speeds up the
troubleshooting process, as the user no
longer has to swap leads to make different
measurements.

The Fluke 123 Industrial ScopeMeter®
test tool has a very bright backlight LCD
and runs on a rechargeable Ni-Cd bauery
for up to five hours of untethered
operation. Iis ruggedized, drip-water and
duse-proof design allows it to survive in
harsh industrial environmenis. The Fluke
123 can store two screen images and up ©
10 user set-ups in non-volatile memory,
and includes an RS-232 interface for
printing or downloading measurements to
a PC for further analysis. Full compatibility
with FlukeView for Windows software
makes it easy to document, analyse, and
archive ScopeMeter® 123 measurements.

Designed for Safety

Like the higherend Fluke ScopeMeter® test
tools, the ScopeMeter® 123 is designed to
handle measurements on 600V rms
industrial power distribution systems. It
meets [EC 1010-1, ENG 1010-1 and
ANSIISA 582.01-1994 safety standards at
the overvoltage category M1 levels. It is also
listed with UL under UL 3111-1 and has
been approved 1o CSA €22.2 No. 1010.1,
where it conforms to 10V/m EMI
requirements. Because of its battery power
and safety design, the ScopeMeter® 123
requires no safety ground and does not
suffer from ground loop problems, noise,
or interference.

Complete and Ready-to-go
Out of the Box

The Fluke ScopeMeter® 123 is now
available from Maplin (Stock Code NRISL)
at just £695.00 + VAT. It comes complete

with a line adapter/charger, shielded rest

lead set, alligator clips, hook clips,
rechargeable battery pack and user’s
manual. The instrument is covered by a
three-yvear warranty.

The meter with additional software
(Stock Code NRS3E) for the ScopeMeter®
123 is available, please ring Customer
Services on (01702) 554002 for derails.

Fluke 123 Industrial ScopeMeter®.

i )

———

SCOPEMETER® 123

LOMPET

WIN A FLUKE

Here's your chance to win a
fabulous new Fluke ScopeMeter®
123 with our competition. All you
have to do is answer the following
question correctly to be included
in our prize draw to be drawn on

o
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here’s a small but real chance that

cash will become obsolete in the next

century. Many of us are familiar with
the first form of electronic purchasing
power — the magnetic stripe-based credit
card —which first saw the light of day in the
1960s. Electronic cash, which is being
spurred on by new media like the Internet
and home shopping, will typically be used
for smaller transactions, and could replace
the coins and notes that we still tend to use.

The majority of systems are based around
the use of a smart card — a piece of plastic
with the same dimensions as a credit card,
but with a microprocessor and non-volatile
memory embedded within. In modern
smart cards, the microprocessor is an 8-bit
type. This microprocessor is combined with
the memory - a mixture of RAM, ROM, and
EEPROM - on a single piece of silicon.
Modern smart cards typically specify
berween 124 and 512 bytes of RAM, 4 and
20k-bytes of ROM, and 1 to 8k-bytes of
EEPROM.

The ROM contains the security algorithm,
and is isolated from the external contacts
for security reasons. It contains security bits
to help protect the private key (which in
most cases, is a 512-bit type). Most vendors
are moving toward an even more secure
1,024-bit key. This reguires both larger ROM
for storage, and more RAM in which to
‘perform the necessary calculations.

Gold-plated contacts allow the smart card
to communicate with a retailer’s reader
terminal via a serial damstream. It reads the
amount of electronic cash in the card (10
check that sufficient funds are available),
deducts the appropriate amount and
updates the remaining balance. The
terminal also powers the card for the
duration of the transaction, and provides a
clock signal.

Contactless smart cards are also being
considered. These have a wire coil that acts
as an antenna. The card is placed in a high-
frequency AC field, which is induced in the
coil. The field is then reciified, regulated
and used to power the smart card. The
same coil acts as an aerial, and it's over this
radio link that communication is
established berween card and reader.

There are some other interesting technical
issues associated with smart cards. The
silicon is most often manufactured on a 0-8
1o 1-2um process. Although these fabrication
processes hardly represent the current state-
of-the-art, they are well-known and cheap o
implement — unit cost is an important
consideration in mass-market applications.
The size and shape of the chip die is also
important. The smaller the die, the smaller
the surface area —and the less likely the chip
is to crack and be rendered useless.

Early smart cards, with a 25mm’ or larger
die, wouldn't survive common forms of
ahuse, such as scraping ice off a car's
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with Martin Pipe

windscreen. Note that the newer smart
cards still require more care than credit
cards — and shouldn’t be weated as another
‘flexible friend’, even with the smaller

18mumy* dies involved. If the chip does crack.

then the amount of cash stored in the card
will be unreadable. One can almost imagine
the arguments taking place berween bank
and customer. . . . Banks musi, presumably,
be taking steps 1o avoid the type of fraud
that could be perpetrated.

The first smart cards were conceived by a
Roland Moreno in 1974. Indeed, it's true to
say that electronic cash isn't new either —
particularly in Moreno’s native France.
Across the Channel, financial smart cards
have been widely used for more than a
decade. Dataquest estimates that over 30
million are now in circulation in France.
The rest of the world, including —
surprisingly — the US, has been relatively
slow to respond.
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That said, a system known as Mondex has
been gaining prominence recently. Mondex,

i ariginally developed by our very own

NarWest, is a smart card that stores up o

: £500 electronically. Secure (encryption-

i compatible) Web sites, or the next

i generation of cashpoint machines, will

i allow you to transfer cash from your bank
i account to the smart card. Mondex is seen

as an alternative 1o cash for low-value
transactions — the average in Swindon,
where a trial was conducted recently, is

£3.50 — at real and ‘virtual® retailers alike.

Seventeen major banks worldwide hold
equity in Mondex, but more are expected
to acquire licenses when the first
commercial systems go on-line in 1998.
Anorther standard is EMV, developed by
Europay. Mastercard, and Visa. An
electronic cash system known as VisaCash
was trialled in Atlanta during last summer's
Olympic Games. There are similar projecis
being conducted by Mondex and US West
in other US cities. In the UK, smart cards
have been used here for some time,
however — as subscribers to Sky Television

will know. The Sky subscriber’s card also

contains a secure microprocessor and
memory. They are similar to the electronic
cash cards thar will begin to appear soon.
In western Sydney, Australia, another
electronic cash trial is taking place. The
progressive Swiss watch maker, Swaich
(also involved in cars and pagers), has
developed a ‘smart watch', in conjunction

{ with Card Technologies Australia. Since

nearly everybody wears a watch, this system
has distinet lifestyle advantages. In terms of
technology, the part of the wach involved
in transactions is effectively a contactless
smart card. The watch—which isalsoa
timepiece — has to be brought within 20cm

i of the reader terminal.

Applicaiions of the ‘cash Swatch” include
the purchase of bus tickets and
newspapers, and the opening of security
doors. Swarch Access, which is already
commercially available, integrates a

: contactless smart card which is used 10

emulate a ski-pass, Some resorts are already
installing the required contactless turnstiles
in their skiift queues.

As with credit cards, the real advantage of
electronic cash to the consumer is
convenience, tied in with the reduced risk
of theft — the identity of an electronic
money card would be tied to that of its
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owner. The latter advantage does have
some libertarian disadvantages, though.
Theoretically a ‘Big Brother' type agency
could use it 1o rack not only the
individual's purchasing preferences
(something that could be used for sales
purposes), but also their whereabouts.
Some reuailers don't have, or want, the
means to tike credit cards. It might have
saomething to do with the fees charged by
the credit card companies. Perhaps it's
because a piece of plastic is less tangible

than real money that you ¢an touch, and
instantly recognise its value. We tend w fear
things that we don't understand, and such
retailers believe thar these elecironic
systems are open to fraud. But then again,
so is real money (in the form of

i counterfeiting).

In reality; a properly designed retail or
sales system based around credit card
transactions is very secure indeed. Most
credit card frauds involve the actual theft of

: a card from an individual, or the

demonstrated 1o me in 1996, The
ITransphone, from UK company, Neiex,
combinesd a magnetic card reader (for

i credit cards), smart card reader and

Internet telephone. Irincluded a range of
software, including Internet Phone and
browser plug-ins —and was going to sell for

£130 originally. Iis inventors believed that

the cost would fall ro £20 with time.
Unformnarely, Netex's parent company,
Firecrest PLC, apparently went into

i difficulties at the end of 1996. Transphone

hasn’t been seen since, and its web site
(hitp://www.iransphone.co.uk) is now dead.

: interception of a tmnsaction slip. However,

24 i : the seemingly virtual nature of electronic

¢ cash (mind you, all monetary systems are

¢ virual when you think about it) may well

: limit its initial take-up. Although some of
the bigger retail chains and services will get
involved, take-up of the electronic terminals
will probably be slower elsewhere.

The Internet is a potential target
application for electronic transactions. At
the moment, vou have to give a credit card
number by typing it into a secure e-mail.

: We could besin to see consumer werminals
that combine electronic cash and credit
card readers. These would plug into a spare
serial port on the PC (or set-top box for
that matter). As far as the PC is concerned.
Microsoft has written a Windows APL
(Application Programming Interface) for

: this purpose, Mastercard and Visa have

i developed a series of Interner-based
protocols, known as SET (Secure Electronic
Transactions), that will allow smart cards ©
be used for online trnsactions.

Interestingly, a consumer terminal was

OCTOBER CLEARANCE SALE

DESCRIPTION ORDER CURRENT OFFER

CODE PRICE PRICE
lce Warner 53211 £14.99 £9.99
FC Antenna 53212 £10.19 £7.99
250W Bullet Tweeter 53213 £49.95 £39.95
Video Head VC9300 53214 £14.99 £12.99 MAPLIN PROFESSiONAL
Fusebox Standard 53215 £9.99 £5.99
CD and Storage Case 53216 £9.99 £7.99 Call the MPS
FBox 2-Way Plug-In 53217 £15.49 £9.99 order line NOW on
Mylar Spkr 102mm 53218 £5.49 £3.99
Deluxe Car Aerial 53219 £29.99 £24.99 (01 702)
Heat Director 53220 £2.99 £1.99
Hot Air Blower 53221 £4.99 £3.99 5 5 4 o o
Photo Journalism 53222 £17.99 £14.99
Desktop Design 53223 £19.99 £14.99
WpfctWin6.1 Smplfied 53224 £18.99 £13.99 REG'STER
More WrdWin for Dumm 53225 £18.99 £13.99
9p Nul/Modem M/M 10m 53226 £22.99 £12.99 FOR OUR
Button-Ball 53227 £19.99 £14.99
Internet With Win95 53228 £22.95 £14.99 NOVEMBER
Gold Pltd Spade Term 53229 £6.99 £4.99 FF
17fv/4tt 4 Gauge 53230 £44.89 £34.99 o ER
Teach Yourself Win95 53231 £36.50 £29.99
Delay Line 10250 53232 £7.99 £4.99 2 MDETAILS -
Delay Line 2511 53233 £6.79 £5.99 Ofier.ends 315t November 1997, Prices are subject
Delay Line 5001 53234 £6.79 £5.99 e
Computers In Schools 53235 £5.95 £4.95 with no'p & p charee o orders over £30.00.
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Netscape Pushes Out Netcaster

Less than three months afier the launch of Communicator, Netscape's

@Interne

Online Services

s expected, although much bigger than had been
Athought, CompuServe posted a loss at the end of June

of $18 million (£11 million) for the quarter ending 30th
April. Over the full year, losses totalled almost $120 million,
so it looks as though the management of CompuServe is
slowly bringing things around. In the recent past, it's been
speculated that CompuServe's main problem has been due to
the service being perceived as a proprietary one - you need
proprietary software to be able to access the specifically
proprietary content available on its proprietary network.

Of course, all online service providers (America Online, the

Microsoft Network, and CompuServe included) have this

fourth generation Web browser, the company reckons the “push’
component is ready. This month, Netscape began distributing
Netcaster, a Java-based toal that delivers information to the deskuop.
Nercaster is the first push software based on open Internet
standards, such as HTML, Java and JavaScript, allowing virtually any
Webh site 1o become a channel that delivers up-to-date information
directly o the deskiop. Users of Netscape Netcaster can subscribe to
rich, dynamic channels, view channels and other Web sites offline, and
create a Webtop or a favourite channel anchored to the deskrop.
Netscape at waw.netscape.com reckons more than 700 content
providers are ready to deliver news. stock quotes, and other Web-based
information using Netcaster, including Fast Company, Federal Express
and IndustrvWeek, joining ABCNEWS.com, CNNn. Gartner Group
Advisor, Industry Waich and Travelodty by the SABRE group. New
premier home channels include Disney, Excite Personal, MTV Online,
and TV Guide Enterainment Nerwork (TVGEN), in addition to CBS

apparent problem. In the longer past, this hasn't been an issue, SportsLline, Hearst’s HomeArts Network and Netscape Guide by Yahoo.

and has even been the very reason why online services were
so popular — by thelr very nature, they are uncomplicated and
easy to get to grips with. However, with the ever-increasing
popularity of the Internet and the burgeoning number of
Internet service providers getting on the Internet bandwagon,
online services have been pushed into the background - at
least as far as the potential user is concermned.

All the online service providers have had to reinvent
themselves in this light. Instead of just being online services,
they have had to choose between tuming into a purely
Internet service provider with added content (the Microsoft
Network's method), or turning into an online service provider
with Internet service provider access (America Online's and
CompuServe's method). Which is the more popular choice is
yet to be seen.

Meanwhile, CompuServe is still seen to be struggling (if the
year’s results are anything to go by), atthough the reduced
losses of the final quarter of its financial year do show that
things might be about to come around for the company. After
all, CompuServe boasts the greatest number of users of any
service (online or Internet) in the UK, so is effectively the
largest online and Internet service available. So the argument

_ goes, 450,000 UK users can't be wrong. CompuServe’s
recent release of its new client (version 3) brings the online
service slap bang up to date too, although the lack of mime-
compliant e-mail has been criticised.

Interestingly, CompuServe's results coincided with the
announcement from America Online that its pricing structure
will change to a flat-rate scheme (the Microsoft Network's
scheme is already flat-rate), more like conventional Internet
service providers' schemes. The pressure is now on
CompuServe to follow suit, rather than continue to charge on
its standard pay-by-the-hour scheme.

The Duriacher Quarterly
Internet Report at wwW.
durlacher.com/btq2/index. himl
found that the home Internet
market had grown to more
than 1.1 million accounis in
the UK. Excluding academic
usage, the report found,
based on a survey of 2,000
households, that some 4
million people are using the
Internet in the UK.

é Internet Usage Up in the UK

Online service providers —

: such as America Online and

CompuServe — actount for
70% of the home market

share, though the number of

Internet service providers has

more than doubled from
¢ around 80 in September 1995

to just under 200 in June. The

report predicis that by 1999,

there will be 2-6 million home
Internet accounts in the UK.
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CompuServe Segregates Adult Content, Launches Adult Controls

% feccn lhime Sheppes - | Aukak Caniels Condenti BET] |

CompuServe has separated its
online adult content areas
from the rest of its content,
creating an Adult Community:
The Adult Community
aggregates adulcoriented
Forum areas, file libraries and
games, as well as chat areas
where adults can
communicate with one
another in real time.

Access to the Adult
Community is controlled by
new CSi Adult Controls which
require a user io create a
password and confirm that
they are-at least 18 years of age
10 become a member of the
Community. These new Adult

Controls are in addition to
CSi's Parental Controls.
Parental Controls allow parents
to restrict Internet access via
CSi or to selectively control
access to various Internet
content with Cyber Patrol.

The Adult Community is
one of more than 40 CSi
communities —online areas,
which bring all of CSi’s content
and functionality pertaining (o
a particular topic together
under a single, easy-to-
navigate, enhanced menu.

For further details, check:
wwl, compuserve.co,uk.

Coniact: Compusen'e,

Tel: (0118) 9525555.
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Netstore Launches First Internet Off-site Disaster Service
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over the Internet. Netstore daia
recavery service is designed
securely to safeguard data on a
Portable, deskiop PC,

UK-based start-up Netstore, has :
announced a portfolio of secure  :
automated off-site disaster :
recovery services that operates

Pavilion SchoolNet Opens for New Term

.
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SchoolNet is an Internet-
based education initiative
launched this month by
Pavilion Internet. The scheme
will provide schools with an
Internet connection, which
can be used simultaneously
by a whole classroom of pupils.

SchoolNetat
www.pavilion.net
has been set up 1o allow
schools to offer pupils
hands-on experience of
Internet technology in a
group leaming environment.
Schools will have unlimited
space to publish their own
publicity and information on
the World Wide Weh.

Pupils will be able o use
information sources from
around the world to gather
research for projects. They
will also be able 1o
communicate with other

schools locally, nationally, and
internationally, both through
e-mail and their own web sites.

Pavilion, together with
Cable and Wireless
Communications, will provide
schools within a Nynex
region, a Network ISDN
connection. This starting
connection is capable of
being used by up 10 29 users
at one time.

The Pavilion package
includes an 1ISDN line and all
call charges, the required
router, domain name and
SMTP mail delivery, which will
allow every student and
member of staff their own e-
mail address. The all-inclusive
price for SchoolNet is just
£2.500 per year for a
Minimum Wo-year Contract.

Contact: Pavilion,

Tel: (01273) 607072.

worksation or server. Once
configured with Netstore’s client
application, the PC automarically
connects to the Netstore secure
Data Centre at scheduled
intervals or on demand and
backs up files and applications
that have been modified since
the last backup session.

Using the Netstore disaster
recovery sysiem, a useris able
1o restore a backed-up file atany
time. And because Neistore
utilises the Internet to ransfer
files, users can access files from
anywhere in the world.All
versions of files are maintained
for as long as an account is
maintined with Netstore, so
that it is even possible for users.
io restore files that have later
been modified.

Netstore uses two daia

Web Paint Pot

Picture Man Collection Painter,
released this month by The
Thompson Partnership, isa
drawing application designed for
the creation of Web content such as
banners and buttons. The package
allows users 1o experiment with

repasitories —one at its head
office in Bracknell, Berkshire,
and a second mirror site in
Leeds 1o store user data. This
duplication of the user’s data
provides an additional level of
security in case of routine
maintenance or the unlikely
failure of one of the Data
Cenires. Storing daa off-site
rather than on 2 duplicate hard
drive, ZIP drive or floppy disk
provides users with'an
additional level of secunty.
Neistore disaster recovery
services dre available
immediately directly from
Netstore: A single user license is

i priced typically at £10 per month.

For further details, check:
www.netstore.co.uk.
Coniact: Neistore,
Tel: (01344) 395762.

chaotic colours, fractal fillings, or different paint applicatons.

Picture Man Collection Painter is available from The Thomipson
Parmership, priced £24.95, or download a trial version from the
company’s Web site ar waw. ttp.co.uk.

Web Consortium Publishes

HTML 4.0 Draft

The World Wide Web
Consortium (W3C) has
announced the first public
working draft of HyperText
Markup Language (HTML) 4.0
at www.w3.org/Marklp/,
the latest version of the Web's
basic publishing language.
The HTML 4.0 working
cImft builds on the
multimedia and hypertext
featares, which debuted in
the HTML 3:2
Recommendation published
in january 1997 HTML 4.0
adds enhancements in severl
areas 10 make the Web more
appealing for both content

Oracle’s Plans for Integrating Web with TV

Oracle is planning to use a broadcasting technology known as ‘the
vertical blanking interval’ — a space between TV signals that can be
adapted for sending data — to automatically integrate data from the Web

into TV programs in progress. One example of usé for the svstem is thar

providers and users.

Additions include: Advanced

Forms, Frame Improvements,
Table Enhancements, Object
Support, Script and Style
Elements.

Speaking to Elecironics and

i Beyond, Tim Berners-Lee,

W3C director and inventor of
the Web, said “HTML 4.0
demonstrates the power of
the W3C process. The W3C

{ HTML Working Group is

making the Web more
appealing, more accessible,
and more international”.
The W3C HTML Working
Group includes key industry
plavers such as Adobe |
Systems, Hewlett Packard,
IBM, Microsoft, Netscape
Communications, Novell,
SoftQuad, Spyglass and Sun
Microsystems; content
specialists at HorWired,
PathFinder and Verso.

: a person viewing, say, a football game could interact with other viewers
i through a Web-based char session appearing in one window on the
¢ screen. For further details, check: www. oracle. com.

Contact: Oracle, Tel: (0118) 924 G000,
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UK Internet Infrastructure
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Expetiencing acceléraiing
business-fed demand for
Internet services, UUNET UK is
embarking on an
unprecedented Intemet
backbone upgrade. The
company has already begun
substantially increasing capadity
on its UK Intemet backbone
infmstructure, inroducing line
speeds up to 155M-bps.

The UK backbone upgrade
is part of a world-wide
infrasrructure investment
progmmme by WorddCom. The
current phase of the
progmmme includes a $500

The month's

POSS
thev say, is hismw and this is
aow! In true multimedia
fashion, now you cin even
sample Viking life on the
World Wide Web, and even on
CD-ROM.

The York Archaenlogical
Trust, which created the
Yorvik centre, has combined
forces with the National

ur

million, 20G-hps transatlantic
link, as well as the first stage of
consmuction of a pan-
European broadband netwvork
programme costing more than
£200 million.

UUNET UK's Intermet
backbone has been designed
10 be fully scaleable, running
from the currently widespread
2 andd SNEhps connections,
through 155M-bps and up to
625M-bps.

For further details, check:
v, Uunet . com.

Contact: UUNET]

"Tel: (0500) 474739.

b

destinations

schtmls and so on.

access the Jorvik Viking :

Centre’s own Web'site too, on :

http://www.demon.co.uk/tou :

rism/jve/.
Accompanying the main

Web site are details of a new

CD-ROM entitled The World

of the Vikings. It's well worth

a look for anyone studying

Thin Revenue from Thin Clients

After surveying tens of
thousands of emplovees in
France, Germany and the UK.
Inteco has developed scenanios
which forecast a total business
expenditure on intranets and the
Intermet in Furope, in the vear
2000, of $18 hillion, of which
only $1 billion will be for
Network Computers.

“The majority of dient devices
on Eumpean corporaie intranets
will continue 1o be PCs, anxd
Nemwork Computers aren't going (0
be bought for anyihing else”, sad
Tom Bachman, President of Inteco,

TORLPTIRE
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Inventors & Entreprencurs
Wordwide Expo 97 isnota
conventional exhibition. The
global event, which attempts ©
match inventors with investors
and entrepreneurs, is currently
taking placing on the Web at

wwi . worldwideexpo.com.
Uniike a real-world event, millions
can attend this online Fxpo
without leaving home, booking
hotels or eating bad food.

For exhibitors, it represents
not three days but three

qonihs of exposure for not

tens of thousands but merely a
few hundred pounds. And for
atrendees, it's absolutely free.
The Inventors & Entrepreneurs
Worldwide Expo ‘97, featuring
A World of Progress on
Display’, l_l[‘u:ntd its virmual
doors in mid-August with
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Inteco’s European findings
also cormoborate results of
similar studies conducied in the
US, which show that spending
on intranets will far outstap that
on the Interne: by businesses
During 1997, companies will pay
neady $1.4 billion for cach.
However, by 2001, the annual
corporaie expenditure on
intranets will reach nearly
$19 billion in Europe, while
Internet spending will trail at
around $6 billion

Far further details, check:
wwe.inteco.com.

Inventors Exhibit at Trade
-~ | Show without Leaving Home

virtual aisle after aisle of small
businesses, new products and
new opporiunities.

A global paging system lets
exhibitors send messages and
files 1o business assodiates in
real time, or visitors can page
an exhibitor for a private
business discussion. There's a
multimedia presentation ‘hall’,
plus scheduled seminars and
conferences, not to mention a

Java-based public chat room
that never closes.
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Viking history, as it has over
3,600 photographs of artifacts
and places, togetherwith
spoken commentary. The
project is put togetherina
way which no amount of foot-
slogging around museums or

poring over books could ever
hope to achieve, The
multimedia coordinators for
the CD-ROM projece bill it as
the most complete reference
resource on Viking history
and culwure.
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in the pipeline

Don’t miss another great assortment of
entertaining and easy-to-make projects and
essential electronics information aimed
at the novice constructor.

Issue 120 on sale
Friday 7th November

LA LR N L A AN NN A L R R N N N R R N

Ordering Information

AVR - Melody
The Project (Generator

An application for " Ring the tunes
Atmel's new AVR 8-bit 454 hum along

microcontroller. . 1o the notes with

-.-oo--o--....-.---...o--o.o thz'sbarmoni()tis
National Lottery ) qjecr.

Predictor

An electronic version PLUS P 4.t Sigpen
. : addington
of Mystlc Meg — ! series on the Digital Economy

arguab[y pretﬁer, examines the silicon chip industry.

Alan Simpson reporis on Internet

undoubtedly cheaper | Security — are your electronic
i i transactions safe from all those
and possibly more HHEL T

accurate in its i  Part 3 of Security Electronics

Tt : Systems from Ray Marston covers
predlctlons! : practical contact-activated security
- . i systems and alarm circuits,

i The Hills are Alive! Rob Sperring
i guides us to Technology in the
i Mountains.
i Stephen Waddington reviews PCB
i CAD Packages and the Avro Pacific
—= - i ‘Fax Friend', an automatic fax

i switching unit that allows a
ﬂl] “ : i facsimile machine and phone to
11 i co-exist happily connecied to the

r“ same telephone line

it
i

-
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MANAGEMENT RECRUITMENT
DRIVE AT MAPLIN

Maplin is recruiting w fill up 1o 20 munagement
positions in new stares set to open all over the
UK this year. Maplin is interested in candidates
with solid retail experience, and preferably some
technical knowledge covering at least one of the
company's core product areas — sound and
vision, computing, electro-mechanical and
components, security, and projedts and modules.

The company is growing fast, having opened
six new Maplin high sireet stores and two Mondo
superstores over the last nine months.

Progress for Maplin staff can be equally rapid.
Ann Belwood (37), manager of the company’s
Bradford store, joined Maplin in 1993 as a pant
time administrative assistant. Just o years after
gomng full time, she ok over the Bradiord store
as'manager. “1like working in 2 small team, and T
enjoy the customer contact,” she explains. “1
don't have a technical background, so I'm
learning from my colleagues on the shopfloor
all the ime.”

Nick Butcher (24) graduated in media
studies, joining Maplin just 12 months ago.
Currently assisiant manager in the Milton Keynes
store, he has gained sales and management
experience in several Maplin stores, and now
hopes 10 make it to store manager before
perhaps moving over to buying.

“I've picked up the technical side of things
fairly quickly,” says Nick. “Many of our customers
are very specific in their requirements, and for
those who need access to specific technical
knowledge, | draw on the experience of my
colleaguses, or the technical helpline we mun”

Jackie Feathemstone (41) manages the Mondo
superstore in Leeds, and moved across ©
electronics rerail after 15 years in fashion.

“Fashion is quite an ageist environment, 50 1

i moved over to supersiore management with
i Staples. Then, I'visited a Maplin store quite by
: chance with my parmer, who is an electrical
i contractor, and came out having bought some

aromatherapy kit. | was mesmerised by the sheer
range and appeal of the products the store
carrieil. And by complete coincidence; I was

{ headhunted for the job at the Mondo superstore
: later that week," says Jackie.

Jackie says she finds the job enjoyable because
it continugs to offer a challenge both technically

¢ and commercially. “It’s put the adrenaline rush
¢ back into rewiling for me,” she explains,

“We're looking 1o recruirsome 15 store
managers and an additional 35 mainees with
management potential,” confirms retail
operations director Calin McMahon.

Maplin has become the first
mail order and remil based
electronics company to be
MEMBER accepted as a member of
the Association of
Franchised Distributors of Electronics
Components (AFDEC).
As the industry’s trade organisation, AFDEC
represents the business interests of franchised

: component distribution companies in the UK

The association aims 1o promote the benefits of
quality products, high standards of service and
hest business practices to customers through a
franchised distribution network-Accepiance
the electronics industry’s organisation means
professional recognition in the component
distribution sector. Customers can continue to be
assured of receiving the high level of service
together with competitively priced, good quality
product ranges that they have come 1o expect
from Maplin Membership of AFDEC follows
Maplin's 1309002 and BSI registration and comes
afier the recent signing of successiul disinbution
agreements with several manufacturens of
components products and of high quality test
and measurement equipment such as Tekironix
and Fluke.

MAPLIN STRENGTHENS
MARKETING DEPARTMENT

Spectilist electronics retailer Maplin has
recruited David O'Reilly to the newly appointed
post of marketing manager following the recent
appointment of Neal Turner as sales and
muarketing director.O'Rellly’s appointment
coincides with company’s 25 yedr anniversary,
His role will involve developing Maplin's
marketing program for retail and made
customers. He will also be responsible for the
muil order business across Maplin's core
product areas including compurer peripherals
and nerworking electromechanical and
compaonents, project and modules, audio-visual
and securiry. Having previously worked for
Cornwell Parker and Office 1 Superstores Lid.
O'reilly has gained experience in similar roles
with particular responsihility for new product
development, customer loyalty programs and
data marketing initiatives.

With features, news, reviews, el
compelitions, projeets and lots
more besides, yon won't want
to miss a single issue of your
favourite eleetronics magazing.
Why not ask your local newsagent

to reserve or deliver every issue
of Electronics and BE]ﬂﬂﬂ. .

' Subscription Orders call 01702 554000
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BT Mt whdsly (FTulsted moZrsies for stectremice]

AT Dear Newsagent

Mr/Mr=/Ms

Reserve
your
Gopy
tuday!

/) Please resene/delner (delste as applicable) each issus of Electronics and Beyond.

Address

Posicode

Signature

Bactronics and Beyond s published manthly and is distibuted through your wholesaler by:
Seymour, 1270 London Road, Norbury, London SW16 4DH. Tel: +44 (0)181 679 1899,

| BRITAIN'S BEST MAGAZINE FOR
THE ELECTRONICS ENTHUSIAST
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Fluke 123 Industrial
Scopemeter

Combines the three
most frequently used
service tools; scope,
meter and recorder

Rechargable Ni-Cad
battery operation for
up to five hours
continuous use

Connect and View™
gives an instant,
perfectly stable

display of any signal
One set of test leads
does all measurements

RS232 interface

for printing or
downloading to a PC
for further analysis
High brightness

LCD display

Rugged, drip water
and dust proof design

NR1BU Basic Fluke 123 Scopemeter - £695+VAT

NRB3E Scopemeter with Software - RRP £900
Discount of 5% to our readers - £855 + VAT

Order now by
Mail Order!
Tel: (01702) 554000
Fax: (01702) 544001

A £2.95 caniage charge will 2pply to all UK
ordess under £30.00 (MPS Account Holding
Customers exempt). Overseas subscribers
telephone +44 1702 554155
Ext. 326 for carmiage.

We accept the following credit cards

MAI’I.IH PROFESSIONAL
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MAPLIN PROFESSIONAL

than
18,000 top

quality

THE COMPLETE
GATALOGUE FOR
FLECTRONICS

-------------------------
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September 87—
Febroary'd8

Visit exr Wed Qitx

products

bound BRITAIN'S BEST-SELLING
ELECTRONICS CATALOGUE

f h Available from 1st September 1997
- Same day despatch

The 'must have' tool for DIY enthusiasts,
hobbyists and siudents, amateurs and
professionals in the world of electronics.
thusiast
' - Order 24 hours a day
£3 45 - Free technical support on 01702 556001
® - Free delivery on orders over £30.00
- Over £50 worth of discount vouchers

/ h m Order now on 01702 554000

- Over 25 years experience
- 42 stores nationwide

Available at: WH Smith, John Menzies or
your local Maplin Store.
MAPI.IN PROFESSIONAL [Add 50p for P&P). Orders ouiside the UK pleass send £8.45 or 21 IRCs

for Airmall in Europe or surface moil oulside Europe: Send £16.00 or
37 IRCs for Airmail oulside Europe fo:
Maplin MPS, PO Box 777 Rayleigh, Essex, Englend SS6 8LU.

When ordering please quote priority Code MA040.
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