SPACE ¢ RADIO « COMPUTERS * SCIENCE « LEISURE | M0

LG HOM

50 yeurs on=A rlhut ’C.FClu;' ;,,i i

Predlchdns_ Come olAge':: 5

Printec in the United Kingcdom

1)_, ";._ 3
Creaté 7"1“(‘9“1@“\179’_5'@1 d s‘-.j ?,r
Wl__fH ‘i‘ﬁe»’K@jaR"ﬁiré;ﬂ:u 7

Tmﬁgfprm /O —
P 3 n‘ﬁ'olﬁ 1' =

770957

‘3&1‘111
TeEEsasgas)
“Erzzzaa
_*ﬁ_}£€‘ A

——— e i

VISIOHS D) 1 -'

fascinafinl e #
tomorrﬁrk el um-'

compuferrfe 4 upfu,) N | ‘
NEW SERIES inve |g_es | The latest
internet access providers— = " in digitalivideo
optimising your choices: recording technology!




MAPLIN GETS
YOU THERE AND
BACK AGAIN

with the Magellan GPS 2000-It's so Push-Button Easy!

THE ULTIMATE

AFFORDABLE P = GPS 2000 starts to receive
PERSONAL RIFZ G iy © @ NS iciics, Just 2 minutes ate
SATELLITE AT o2 NN U, (o less) it will indicate your
NAVIGATION (N a gl 1 =il i R e
SYSTEM- @ )R R it o seoms
Price ONLY U — _> navigation screens

0 indicate invaluable
£199.99m

information like your
position in terms of

Order Code 51257 (UK Carriage £6.00)

Mail-order handling charge £1.55 per order

latitude and longitude,
your distance and bearing
WHAT CAN GPS
DO FOR YOU?

to your chosen destination, |
up to 29 different locations ' §}
If you're the outdoor type,
the Magellan GPS 2000

on your chosen route, and
personal navigator is for

it can even display an
arrow to point you in the
right direction! Getting lost _|§

you and will quickly become

your indispensable high-tech

companion. The Magellan

has never been so difficult!
Global Positioning System

~ The unit is robustly built

e (R - yet lightweight and is fully
(GPS) uses ‘Star Wars'
satellite technology to

;‘5 el e ; weatherproof. Up to 17 hours
of continuous operation is
possible on a single set of

pinpoint not only your

exact position, but also

where you were, your

4 AA alkaline batteries
(Order Code 51258 89p each).
altitude, where you should
be going and how far you
are from your destination
' — and it works whether
you are on land, at
sea or in the air.

ACCESSORIES

Luxury Carry Case

Order Code 51259 £9.29
Universal Mounting Bracket
Order Code 51260 £19.99
Power Pack (for vehicle use)
Order Code 51261 £55.49
Introductory/Instructional Video
Order Code 51262 £13.99

IT'S SO EASY TO USE

Switch on outdoors, and the

HOW T0 ORDER

= MAGELLAN

f. A 4 WEBRING GRS DOWN TO EARTH
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RADLCALL TRANSMITTE

A polential lfa-saver for usa in nu %nr I

compaci 418MHz encoded radio transmiter,
which s triggered In the event of the wearer
requiring assistance. This transmits a coded
radio signal 'fo a receiver (1o be featured next
month), which has an open-ended relay
oufput fo aciivate alarms, an auto-dialler

or similar, so that essential’help can be
summoned quickly.

KOJAK SIREN

A useful stand-alona or. ‘building block
modle for use in novelty or serious
applications, this siren features widsly
adjusiable piich and modulafion,
enabling the creation of almost any’
siren sound imaginable - including
the Kojak-style wall. Also includss a
2W onboard amplifier for powerful and
unmistakable delivery of the sound.

DIGITAL STORAGE PC

0SCILLOSCOPE
Build this superb project and transform

your [BM-compatible PC into a well-specified

-and accurale Digital Storage 'scope, ata

fraction of the prica of purchasing a bulky
dedicated instrument With equivalent
functions! Comprises a paralie! printer
part-iinked hardware inleriace unit and
easy to operate software, which offers
the facility to store and print out waveforms
as they appear on the screen.

......
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HUNTING THE NEUTRINO r
Douglas Clarkson's absorbing article, (
entitied The Huni for.Dark Matter, is an

exposé of the extraordinary quest to find
non-Baryonic ‘cold’ dark matter particles

known as Neutrinos, and the sffects their

discovery has on the scientific world in

general, fogsther with the overall part

they play in the Big Bang theory,

HIGH BANDWIDTH MEMORY |
Frank Booty investigates new super-fast |1
computer memery technology thal has

been developed to be capable of keeping

up win the demands of the latest ultra-quick
microprocessors. This will enable quantum

leaps in the computing pawer scon fo

become available in the next generation
machines, in addition pemaps, foa

boost in the already lucrative memory

modules markel.

VISIONS OF THE FUTURE 99
Following a clairvoyancy session with '
Mystic Megabyte and her quariz crystal

ball, Alan Simpson brings you an ariicle

enabling you fo gain a fascinafing gimpse

into the predicted evolvement of elecironic

and computing iechnology in the next

millennium and beyond, and how these
developments will b likely to shape almost

every aspect of fife in the futura.

LASERS N OPHTHALNOLOGY )4

—d

This article by Douglas Clarkson peers

with clear and distinct twenfy-wenly m
into the medical world's Use of Qpeehﬁsﬂd

ophthalmic lasers for the purpose off S
comecting defgls in eyesight, such'@s ™ w

long- and shofiSightedness, glaucoma and
astigmatism. Discover how electronics p
a crucial part in this imporiant application:

POSITIVE THINKING nr
Siephen Waddington investigales the \ J
various feehniques usedlin circuitidesign

to achieve Sp!lt -fall and negative supply ralls

| from a single power supply source, and how

togo about calculating component values
appropriate to the load being dfiven.
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HARD TARGET FREE BOOK DRAW-+ 17

En!emurfreebookdmwhramanceto "
win Hard Targe! by Ammw
fiiteen copies 10 gi to lucky realers!™

DIGITAL VIUEO
This fealure-length article from Reg Mj

| investigates the latest intiigital video

recording uding new
wpebnnats,mdme(ﬁmgsysm
tapeless video recorders. Find out how

digital video will enable digital cable, salelite: %+
and terrestrial b and how it

can ba combined up-and-coming
memmwmmmtame
uliimale in electronic home enfertainment.

A PRACTICAL GUIDE T0 fj
MODERN DIGITAL ICs 96

In part nine of this informative series,

Ray Marston prepares his abacus fora
detailed foray into the reaims of special
up/down counter 1Cs, showing the logic
stages used to produce a counter, deschbing
the operation and use of programmabia
counters, and demensiraling how colinlers
are employed in frequency synthesis and
timing applications.

' ARTHUR C. CLARKE [ )

Ruth Ling describes the exiraordinafy 8
foresight that world-famous sci-fi aulhor | ——:-

\ 1 Arihur G, Clarke had half-a-cantury

|
|
|
|
|
|
|
|
|
|

on the invention of geostationary

| and hls accurala precﬁchons nn thair

Theﬁts! partof anew sefiesby -
Keith Brindley that investigates the various
Intermet acoass providers, the differences
between the services they offer and how
much they charga to get you online. Also
described are datails on the equipment
required fo obtain the faciiiies you nesd’s &
and how to optimise your investment
according toryour individual requirements.

riL Ij ULrli NOT TO BE MISSED!
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FROM THE EDITOR ...

Hello and welcome to this month’s issue
of Elecironics! With the 100th issue of the
magazine now passed, the editorial team
have been as busy as ever producing a
fine collection of features and projects

for you to read and build.

This month we also feature our first
cover disk. UK users will receive one
monih’s free subscription or 10 free
hours access to the AOL UK service.
Subsequent costs will be £5.95 for up
to five hours of use, plus £1.85 for each
additional hour. Please note that the
cover disk will not be available on our
International version of the magazine.

Prize Draws

This issue also includes two fres prize
draws for our readers to enter. We have
fifteen copies of Hard Target by James
Adams fo give away, with no purchase
necessary. Lucky readers might also win
tickets for entry to the Science Museum
in London. Just return the coupons to
be entered into the prize-draws.

Trafficmaster

Next month we are planning to have

an arlicle on the Trafficmaster™ and
Trafficmate™ systems. There have been
many changes since our original review
on Trafficrnaster in November 1991.

Apologies
Please note that the High-Level Brake
Light Flasher due to appear in this issue
will not now be published. Information
received indicates that the project might
have put motorists at risk of prosecution.
Maplin Electronics being a responsible
company, and not wishing iis readers
to commit an offence have withdrawn
this project.

e
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ECHNOLOG

Hot news for educational IT usersis a
deal between Acom and Apple, which will
create a new company selling computers
from both computer manufacturers as
solution-based technologies specifically
for the education markel. The deal is s0
hot that a new name for the joint venture
has yet to be announced, although the
company will be operational by eary April.
Acom, of course, has supplied
computers to the education market for |
many years now, first within the BBC
range of personal compuiers, but lately
also with its A7000 computers. Apple's

Macirtosh computers are an educational | 1

success story in the US (with 63% of the |
market last year), but have only just begun
to scratch the surface in UK schools. |
if you think about it, the parinership
is an ideal one. Both computer
manufacturers make computers with
an in-built graphical user interface
operating system, rather than an add-on
one in the form of Windows. To compste
against each other, as well as competing
against Wintel (Windows and Intel)
computer manufacturers seems
inappropriate. Also, Apple and Acom have
worked together successiully in another
venture: Acorn's subsidiary Advanced
RISC Machines makes the ARM
processor for Apple’s Newton pearsonal
digital assistant hand-held compuier.
Although starting with a mixed bag of
existing products from both companies,
in the middle to longer term, the venture
is expecled 1o generale new classes of
products and sevices. It is also expected
that the PowerPC platform (as defined
by Apple, IBM and Motorola) will form
the next generation of the venture’s
personal computers, and Olivetti,
Acom’s parent company, has licensed
the Macintosh operating system
(MacQS) from Apple to this end.

with Keith Brindley

Doing it digitally

A new CD-ROM graced my doormat

this month. Now, | get quite a lot of
things to lcoK at and review as part of
my day-to-day work. Many of these
things (particularly CD-ROMs) aren’t
even worth a mention. (CD-ROM content
quality, or rather lack of it, has simply got
to be one of my favourite hobbyhorses.)
However, this one is worth a mention.

it is also well-suited to readers of
Electronics — The Maplin Magazine,
because it looks closely at digital music
and its production on computer.

Computer Music: an Interaciive
Documentary is, like most CD-ROMs,
a US-produced work, but don't let that
put you off. Topics, and the way they
are presenied are suited o UK users
equally. It is produced as a hybrid,
running on both Windows and
Macintosh computer platforms, so
if you are equipped with a multimedia-
capable computer of either platfiorm
it will work. All other requisite utilities
are supplied on the CD-ROM.

Main interiace to the CD-ROM is a
graphical jukebox-type amangement,
called the VidBox. There are four main
areas: Tech Tunes, Synthesis, MIDI,

and Composition. An area is selected

by clicking it, then a sub-topic is played by
dragging it to the on-screen player.

To be honest, when | first played the
CD-ROM | thought this was a bit tacky,
but once | got into the CD-ROM content
| have been forced 1o acknowledge that
it is & good way 1o get the technical
content across. After all, you've got to
start somewhere and if you are coming
into a new topic, much as | was, itis not
a bad idea to do it in a way which splits
up technical content into manageable
and understandable chunks. Without
trying 1o patronise, this could be an
imporiant feature for any musician

(with a technical or non-technical
background) approaching the computer
as a musical tool. Imporiant, too, for

the music student, however young.

it is sufiiciently detailed, on the other
hand, that even quite experienced
electronic musicians will be able 1o
| 1ind things of interest. Developed in
association with the University of
Califemia, Santa Cruz, the producers
have ensured a high level of technical
content is available from the graphical
front-end. For example, there are over
two hours’ of animation and video
footage, featunng people who work in
the business. This is balanced against
a good level of interactivity for users to
get hands-on experience.

Contact: Digital Studios, 209 Santa
Clara Avenue, Aptos, CA 95003, USA.
Tel: +1 (408) 688 3158. Price: (US
Dollars) $49.95. You can also download
demo versions from hitp:/Avwav.netins.
net/showcase/macintosh/cyblearn.htm
or contact the producers by email at:
nolan@cyberlearn.com.

The opinions expressed by the author are not
| necessarily those of the publisher or the editor.

LiFE WiTH MiCRe CHIF...

sexlym

regastar, all
I havetodo is
Hunk up 3 fevi
catchy tungs,

M2y 1996  Elecironics — The Mapin Mapazine

POP MEGASTAR

Blef

Apparently 3
lotd pog ,
grogpc ont
need talent
i nowadays




Photo |. AOL front end
dashboard.

Photo 2. Personal filing

Electronics has teamed up with AOL this month to bring
you access to the Internet, and the company’s range of
online services. Here, Fred Entwistle shows you how to
get online, and what to expect once you are there.

is a new kid in town. America Online UK-
I (AOL UK) launched aggressively in the UK in
January. In a counter reaction, rival CompuServe
immediately announced that it was introducing
personalised addressing and extending its UK network.
There is no doubt that the temperature in the
Internet provider market is rising. While it is clear
that AOL has a battle on its hands in the UK, itis
here to fight. According to managing director; Jonathan
Bulkeley, the company intends to ke the number
one slot from CompuServe by January next year.
The traditional home-grown providers such as CIX,
Demeon Internet and UK Online have a real fight on their
hands if they are to maintain and increase market share.

Online Issues

Online service provision is far from being a commedity
market. There are a number of issues for the potential
subscriber to consider. While cost is a recognised
influencing factor, content, high-speed connection
links, local points of presence (POPs) and quality of
client software are also important. It is by recognising
the importance of each of these areas that Bulkeley
reckons AOL UK will win through.

Ultimately, however, Bulkeley claims that it is
content which is key. "Anyone can invest in hardware,
it is what you see once you're online that will become
the critical factor. What makes AOL UK fundamentally
different to existing online services is that we provide
content developed spedifically for the UK consumer:
Our primary aim is to offer a service rich in content,
but we realise it has to be easy to use, accessible and
affordable”, said Bulkeley.

Based in London, AOL UK is part of a joint venture
created in March last year by America Online and
media group, Bertelsmann AG. America Online
has over 5 million users in the US and revenues in
excess of $394million, while Berstelsmann AG is an
$1lbillion global group of companies in publishing and
enter@inment.
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High-speed Network

AOL already has 80% of the UK covered by local call
point of presences, and aims to achieve 10096 by the
end of April. What makes AOL even more appealing,
is the fact thar all connections points are ar 28-8K-bit/s,
allowing users with high-speed medems to make full
use of available bandwidth.

AQLs client software, AOL 2.5i, is an integrated suite
containing e-mail sofeware, a WWW browser and a
front end dash board to AOL's own online services,
Unlike similar approaches such as Pipex with its Dial
application, AOL 2.5i is tightly integrated. This means
that the user need not get involved configuring the
browser software for dialler applications or TCP/IP
addressing. All of AOL's features, such as the WWW
browser and e-mail package, are accessed from within
the main dashboard.

Dashboard Navigation

In terms of graphical content, AOL stands on its awn.
As Photo | shows, the front end graphical user interfaces
(GUIs) are crisp and glossy, a far cry from the '70s look
and feel of CompuServe. Users with a sound card also
get sound clips as they navigate through the online
service. Unfortunately, as yet, AOL 2.5i is only available
on the PC for Windows 3.1 or above. A Macintosh
version is promised for later in 1996, but AOL has

yet to confirm a release date.

AOL 2.5i is the framework for users to access the
online services of AOL. Once online, new ics,
text and sound files are cached to the hard disk. When
initially navigating around the system, this can become
tiresome. Almost every option selected requires new
files to be downloaded to disk. The goed news is that
you are not charged for this download time. The bad
news, perhaps, is that BT will certainly make a fair bit
of cash while you download additional material.

BT’s profits aside, there are definite advantages to
be had by this approach. By caching graphics and other
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files to the hard disk, subsequent visits are far faster:
And when it comes to updating menu options or adding
new features, subscribers are able to access new material
as soon as they get online, instead of waiting for a new
version of the application software to be released.

Pricing
New members signing onto AOL using the Electronics
cover disk get one month’s free AOL membership
including 10 free hours online. After this, the monthly
subscription charge is £5.95, which includes five hours
online time. Subsequent usage is charged at £1.85 per hour.
Online subscribers also have access to AOL's
freephone helplines, open Monday to Friday from
8.00am to 10.00pm and Saturday from 9.00am to
5.00pm. And here's a first; when we called up one
Saturday afternoon, we got through within three rings. |

Offline Reader |

AQOL 2.5i includes an offline reader called FlashSession
for users who want to have incoming and outgoing
mail and newsgroup messages without straying into
any of the other online services. Users are able to set
the level of functionality required during a FlashSession
by moving through a series of menus accessed from
the e-mail menu. For instance, you may wish to pick
up and send e-mails but not newsgroup messages.
FlashSession's can also be scheduled as a background
task to check regularly for new mail while another

The AOL Guide to the World Wide Web!
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Windows application is being used, or during the
night to aveid monopolising the phone line.

Messages of whatever form are stored in a personal
filing cabinet, as shown in Photo 2. The personal filing
cabinet, accessed from the e-mail menu allows you
to organise documents and files such as incoming and
outgoing mail, newsgroup messages and attached files.

Without a FlashSession, messages can be
downloaded during the course of any online session.

In this instance, the user must respond to new message
prompts from the AOL server. These can then be read
and if appropriate, responded to online. If you want

1o keep copies of these messages in your personal

filing cabinet for later reference, you must amend

your personal preferences accessed from the members
menu. By selecting malil and marking the retain options,

you will ensure that copies of all incoming and outgoing
mail will be filed in your personal filing cabinet.

Internet Access

Users wanting to access the World Wide Web
(WWW), Gopher and FTP can do so via the Internet
menu, (see Photo 3) which is itsell accessed from the
main online menu. Access to Internet services such
as the WWW is via AOL's own browser package,

(s2e Photo 4). There are clear benefits in having the
browser integrated within the main online suite. The
main advantage is that users can access hot links from
within the online service. The software is smart enough
to realise that when you click on a WWW address, it
needs to open the browser and access that site.

An integrated browser does mean that subscribers
are limited to using AOL's propristary NaviSoft package.
WWW pages designed to make use of the multimedia
features available under Netscape 2.0 for Windows '95
will not work without the addition of application files.

Consider an example. Photo 5 shows the Private Eye
home page loaded under AOL. Compare this with
Photo 6. Here, the same home has been loaded
up in Netscape 2.0. Because AOL's WWWY browser is
proprietary, it is unable to load the background for the
Private Eye home page, and similarly, struggles to format
the text and graphics.

Online Content
Although AOLs content may not be as deep as its

| main rival CompuServe, it is very broad, and unlike

CompuServe, there are no premium tariffs. Here, we
look at some of the services supported by AOL in the UK.

Sports

ClubCall, the telephone information service for football
information, has joined forces with AOL to create a
sports area, focusing on football and rugby union.
AQOL members can access ClubCall’s online service

to check fixtures, results, statistics, historical
information and all the latest football and rugby
information. In addition, ClubCall is also establishing
lively chat areas and an independent weekly column
written by ex-England and Bath prop-forward, Gareth
Chilcotr, who discusses current issues in rugby union.
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Photo 3. Internet menu,
from which WWW access
is selected.

Photo 4. AOL proprietary
WWW browser.

Photo 5. Private Eye home
page loaded via the AOL
browser.

Photo 6. Private Eye home

page loaded via Netscape
2.0 browser.
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Photo 7. Time Out listings.

Digital City London
AOL is planning a series of Digital Cities. These are
| electronic guides to what's on and where to go. Digital
| City London is already on the map, and includes content
from Time Out, the leading London listings magazine,
as shown in Photo 7.

Digital City London is accessed via its own interface
from the main menu, and includes easily searched guides
and listings, including the Time Out Ciritic’s Choice.
Updated weekly, Digital City London carries details on
the best of current theatre, cinema, music and comedy

| events, guides to books, galleries, childrens' activities and
the Time Out restaurant guide are also featured in the area.

In addition, Digital London contains links to major
relevant web sites such as The Tube Planner and Time Out.
Other areas provide a daily local news area, a City chat

Photo 8. PA News. area, message boards and a ioﬂe}y hearts feature. Over
B 8 J&h s the next year, AOL will launch other UK Digital Cities.

Scottish Listings

Subscribers in Scotland, as well as its visitors, will be
able to access a comprehensive guide to what's on in
Glasgow and Edinburgh through a digital service
provided by Scotland's best-selling magazine guide to
arts and entertainment, The List. The latest information
on films, music, theatre, cinema, clubs and art will be
updated fortnightly on the AOL service. Additionally,
The List's Student Guide will be included and foodies
will be able to check out the best restaurants, bars

and cafes via The List's food guide.
Photo 9. Weather reports are m Computing
available for 6-, 12-, 24-hour Begat tels Eell Membes Wdes ey . . A v
and 5 day forecasts. ‘,_]E_ (EN = NEHEEEI Ziff-Davis are providing a variety of computer content
= U Weasarr e (fose Foreer] - for the new AOL online service, including message
; [E—— | boards, live events and shareware and fresware libraries.
BN e | “Our three UK magazines — PC Magazine, PC Direct
"_‘: pmm and Computer Life — will each have areas on AOL with
= e in-depth info on products and companies, drawing

said David Craver, managing director, Zifi-Davis.
Other publishing houses are following suit. With
|| | its first online service deal, VINU is providing an active
_ =4 area which will extend the editorial value of Personal
mmmmi:mm' | Cﬂfﬁput&f WD!."d.
According to publisher Jonathan Ross, AOL members
will be able to access the VNU Personal Computer World

from and adding to the huge investment in high quality
E content that Ziff-Davis makes in its print publications”,

A%
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Education area to access more information than the printed
cat < i T ; publication can provide. “With our traditional printed
In 2 deal with Anglia Multimedia, the education and format, we are naturally limited to the amount of

multimedia partner of Anglia Television, AOL will
carry a wide-ranging education area, developed
especially for the UK market. Initially, there will be

information we can include in reports. For example,
in our group tests, there is only so much information

Photo 10. AA Roadwatch EWo Koy St Edecation Ainga. i af nteractive

gives up-to-the-minute forum aarrying curriculum materials for both students Dicoiot ol foul Mesien 1:—‘**"' 5‘”&

reports on road conditions. and teachers, and a site for Anglia Television's Survival HREIBEI0 —
series. =

“Education Anglia's Curriculum Service has been [
built to help the child who is looking for support for |
homework or just keen to delve deeper into a particular |

subject. Whether it is languages or mathematics, history Pl Wb !
or science, geography or design technology, there will ‘
be material on the AOL Education Anglia area to help ;
the enquiring mind. We also plan a 'staffroom’ for |
teachers to exchange information and a "playground’, |
where students can take a break and communicate [
|

v with friends around the world", said Ajay Chowdhury,
managing director, Anglia Multimedia.
The Anglia Survival site will appeal to adults as well as =
Photo | 1. Installing AOL children with ecological and environmental interests. The
from disk. site will provide up-to-date information on ecological and

environmental subjects around the world. Topical issues
will be explored in depth, and will include opinions of
experts in the field. Additionally, a virtual wildlife park is
currently in development and will be in the area where
AOL members will be able to make safaris from their
desktops, and a gateway to a comprehensive wildlife
database, covering the entire planet. = =
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that makes the cut. Our editorial staff acquire and
accumulate considerably more dewil than we can

ever print and so our area on AOL will be an extension
of the printed product”, said Ross.

News

AOL has contracted PA News to supply real ime domestic
news and sports feed. PA's online news service carries
up to 1,000 reports and updates daily, covering a broad
spectrum of stories, from politics to entertainment and
from crime to consumer affairs. The spread of stories
which the service carries is impressive, and because
the system is linked into an international news agency,
material is published in real time. For instance, when
the IRA bomb exploded in the East London at the
beginning of February, AOL carried a report together
with photographs as shown in Photo 8, almost 30
minutes before the story hit the TV and radio bulletins.

Weather

AOL allows members to focus in on more than eighty
inland and coastal regions for a detailed combination of
6-, 12-, 24-hour and five day local forecasts, as shown
in Photo 9. Here, AOL has also included information
such as sunrise and sunset, tidal changes, sea swells and
temperatures and wind speed and direction, from any
part of the UK.

Road Travel

AA Roadwatch is providing AOL with a comprehensive
UK service, updated on a |5 minute basis. With AA
Roadwatch shown in Photo |0, potential trouble spots

Frogwm b sy v

=15

%}“:l Yafow Hip

o omE i)
z Saptie ~rFw Mpm—m W3

=i ATL jad L3

[ £ GaTe Egad Meaden  Wedsw Help
| mr-liir nEREEEIEEIE

Cerdlicule Number for Screen Hasel

Eeri=cate Praswert ot Fivzwed] & [T

May 1998 EBecironics — The Mapin Magazine

such as roadworks and traffic hold ups are identified,
so that journeys can be wilored accordingly. On a
typical day, more than 2,500 pieces of information are
entered into the AA Roadwatch database, which will be
continually available to AOL members.

Missing Links

While the services available over AOL are impressive,
thare are some large holes. For a start, there is no UK
shopping facility, and CompuServe users will miss the
executive news service. The latter can be forgiven, but
if AOL is to hit it off among consumers, an online mall
is an absolute must.

At the moment, the AOL network is very fast,
but watch out as membership begins to pick up.

The computing press in the US slammed AOL [ast
year for its sludgy transmission speeds. However, with
a high-speed network already in place, the new online
provider should avoid this problem.

AOL is pitching itself as more than a traditional onfine
service. It blends text, audio and images as a matter of
course, and looks a lot more like TV than any other
service. By entering the UK market with highly graphical
easy-to-use client software, the lowest subscription
rates, a high-speed network and a broad range of local
call points of presence, AOL has placed the emphasis
on content. In terms of content, this is the service
provider which others will have to follow.

Getting Online with AOL

The minimum systems requirements for AOL 2.5iis a
386 IBM-compatible PC with 4M-bytes of RAM, VGA
monitor, 2 modem, and Windows 3.1 or Windows '95.
The cover-disk includes 10 hours of online time which
must be used within the first 30 days of online time.
Use of AOL requires credit card registration for
subsequent billing. The membership fee is £5.95 per
month, which includes 5 hours online time each month.
Subsequent time is charged at £1.85 per hour.
® To get started, insert the cover disk in your disk drive.
@ If you are running Windows 3.1, click on the File

Menu of your Program Manager and select Run.

If you are running Windows 95, click on the taskbar

and select Run.

| @ Type A\SETUP and press ENTER. Nex, click on the

install button, as shown in Photo 1 1.

@ AOL for Windows Setup will boot-up and run
through some preliminary hardware tests before
installing AOL 2.5i to the hard disk.

@ The installation routine takes approximately 5
minutes. Once complete, an AOL icon will be added
to your program manager, as shown in Photo 12.

To get online, double-click on the AOL icon.

@ AOL 2.5i will guide you through a series of
initialisation menus to set up the modem connection
before signing on to AOL, as shown in Photo 3.

@ Once onling, insert your registration number and
password from the cover disk, as shown in Photo 14,

® Before accessing AOLs online services, you must
select a screen name. This can be up to ten
characters long and must not conflict with any other
AOL user. Consequently, it can take several attempts
before a suitable screen name is selected. If you have
trouble securing the screen name you want, try
adding "UK" or a middle initial.

@ Finally, you need to choose a password. This
is required each time you go onling, so choose
something familiar, but not so obvicus that somebedy
else could guess it
If you are installing AOL on a second machine, follow

the same process above, except insert your screen

name and screen name password instead of registration

number and password when initially logging on. I

AOL Contacts
Sales: (0800) 279 1234. General: (0800) 376 5432.

| Technical: (0800) 279 7444. Billing: (0B00) 376 7444,

Photo 2. AOL icon is added
to Program Manager.

Phote |3. Signing on to the
AOL server.

Photo 14. Registration and
password details are
required.
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by Douglas Clarkson

The 1980s and 1990s have witnessed a resurgence of interest among the public at large on the topic of Cosmology. The contribution by Stephen
Hawking of ‘A Brief History of Time' has made many more people wonder about the start and possible end of the Universe, If, based on the
best observations of Astronomers, the galaxies in the universe are separating from each other in a distant aftermath of the ‘Big Bang’, then the
Universe will either keep expanding for ever or at some time in the future, reach the limit of its expansion and begin to collapse back on itself.

Enter the Neutrino
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Candidate Kuiper Belt Object
Hubble Space Telescope * Wide Field Planetary Camera 2

detectors is run by the Brockihaven National
Isborstory and is located in the Homestake Gold
Mine in South Dakolg, some 1-5km underground.
In this rediochemical detector, the core of the sys-
tem is a tank of 400,000 lires of exiremely pure
perchloretiylene — a dry cleaning fluid.

MNeutriinos interact with Chiotine atoms of the
perchiorethylens to form an sotope of Argon —
Argon 37 with a half e of 35 days. Bvery 100
ciays, the system & fiushed with Helium (o extract
the Argon and the radicactivity. of the sample is
measurzd.

The solar neutnno unit (SNU) Is defined asthe
number of capiured neutnnos per 107 target
stoms. Based on the Standard Selar Model (SSM)
of sciar activity, the numbber of target atoms and
the energy threshold of the Chilcnne atom for

reutnno cepire; the predicied counting rate was
estimated at around 7-6 Shls and comesponced

to aroind 3 atoms per weezk. The level Cetected
at the Homestake Mine deteclor, however, has
been consistently measured at urder 2 SNUL
it discrepancy has posed senoLs
protlems for theorists ever since.

This s

Ti12 Japanese Detector:
Kamiokande-Il (K-II)

In the late 1980s, the K-l detector began to
generate dala on detection of neulings using
& different detection technigue. The detector
measures the Cerenkov ight procilced by knock-
on electrons in a large water tank a5 a result
of neutrinc-eleciron scattenng.
The smaller than expected vakue of neutnn

repicated by ihe Kl getecion The
ratios of the signal, however, are: not identical

May 1988  Elecironics — The Mapiin Magazine

Above: Photo 1. Image obtained by the Hubble Space Telescope in the search for faint objects.
Below: Figure 1. Design of the Sudbury Neutrino Observatory (Courtesy Hamamatsu Photonics).
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This may in tum be explained by the difference
in sensitvity of the detectors to the different
‘flavours’ of peutrinos. Neutnnos onginaling from
the sun start off as 'eleciron’ type neutrinos,
though weax interactons may convert these o
‘tau’ and ‘muon’ types, which @z notable to be
detected by the Chlorine detector and at
reduced sensitivity by the Kl system.

Resolving the Solar
Neutrino Problem

Part of the complexdty gbout undersianding the
Solar MNeutrino puzzie relates to appredating the
exact natures of the solar neutrings winich are
emitied from the =m

The: lowest energy neutrino, the proton-
proton, can emerge with ‘an energy between
0 and 420keV and 5 estimated to account for
arcund S0% of the total solar fitx: The Benfium
feulrno 5 considered to be emitted at pealks
around 3B4keV and 86ikeV, and account for
around 8% of the total solar fie The hig
energy rewdnino, the Boron 8, & considered tobe
emitied with energies up © 14MeV Whie the
Boron-8 neutrino accounts for a tiny fraction
of the to@l filg around 0-01%, its much higher
charadienstc enargy impées that it is much more
reacily detected.

ughest

BoE

R AR S R Y

Dark Matter Facility

4

Boulby Mine

Above: Figure 2. Relative location of the WIMP experiment, deep

underground in the Boulby salt mine.

Right: Photo 3. Detector array of the KARMEN project. (Both images Courtesy
Rutherford Appleton Laboratory).
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The energy of the emitted neutrinos, however,
has implications for the type of detecior used.
The Ohlorine detector of the Holmstake Gold
mine has a threshold energy of B20keV, which
reutrons are not able to be detected. For the Be;
neutninos, only the more energelic set at Bo1keV
will be stile to be detected.

- Gallum, however, with a threshold of 233keV,
provides sensithvity to a wider range of particle
energies. While the Gallium detector has a higher
detecting efficiency than (hiorine, there is very
high dependence on neutiino energy. A 10MeV
mmmhasaromd1000ﬂmesgmaierdme
of interacting with a Galium atom compared with
3 400keV neutnno. The observed reaction detec-
ticn rate is, therefore, just as dependent on e
energy spectrum of neutrinos as the tota number
in the solar neutrino fiuc

Data from the Holmsiake Mine ard the initial
results from the Japanese detector, Kamickande-

Il, indicated that the flux of Boron-8 neuttincs is

around half that prediicied by the standard solar
model, and that the numbers irom Benflium-7
are reduced by a factor greater than fouwr. if this
deficit of detection is to be made up by proton-
proton neutrinos, then gafium detectors should
detect in the renge 80-105 SNU. This calouistion
is based on estimates of fotal numbers of neutrinos
emerging from the sun.

The SAGE project utilises a liquid galium target,
and is located deep underground at Baksan,
Russia. Neutrinos convert Gallium atoms 1o an
isotope Germanium-7 1, which decays with a half
Iife of 11 days. The Galum i, in fact, mixed with
& trace of inaclive stable germanium. Periodically,
the Germanium atoms (siable and radioactive
gtoms) are fiushed out with hydrogen, and the:
resilting gas (GeH.) monitcred in a proportional
counter to detect the level of mdicactivity. The
SAGE experiment currently uses 60 tonnes of
Gzl In the GALLEX expoeriment at Gran Sasso,
ltaly, the Gallium exisis as an acidic agueous
solution of gallium chiorde.

The results from both systems, however,
detect fewer evenis than would be expected.
Thie SAGE experiment currently detects (74 +14)
SMU while the GALLEX experiment detects
(79-+12) SNU. Such values are significanty below
the SSM values of (132+7) SNU for Gallium
detectors. This stll indicates that the understand-
creating them in the sun, are poorly understocd.

The present expenmental dats indicates that
Model for neutrino production, it is more likely
that the discrepancy belween the model and
the data relates to the fundamental property of
example, if the neuinno had a smal mass of sbout
0-003eV and if some electron neutnings became
fransformed to u and t neutrinos in their filght
through the sun.

The next key stage in the saga of the solar
neutnno is the Sudoury Neutring Observatory in
Cntano, Canada, which will be able to measure
the energy of the neulninos detected sbove a
thresheld energy of SMeV. This detection system
will use 1000 tonnes of heavy water, scme
2,700m beloyw ground. This is expecied io
produce resufts during 1996, The detecior design
5 thown in Rgure 1. A series of photographs
from the installstion are shown in Photo 2.

The SNO detector will be able to detect sll
three types of neutings; e, u and t The man
detection mechanisms are electron neutrine
captife by Deutenium to form bwo protons and
an electron, and eu and { neulrino capiure to
form proton, neutron and neutnno. The relative
count rates for the two reactios will be sbie to
be determined if transformstion of neulnnos &
taking place. Because of the large size of the
detector, up to 10 counts per day should be
cbtained

The SNO should 250 be able to detect 21 three
May 1985 Elzctronics — The Mapin Magazine

Photo 4. From the Boulby detector, showing the tank of ultra-pure water which surronds the
main detector system (Courtesy Rutherford Appleton Laboratory).

families of newtrino and so valusble information to
determine the types of neutnno present should
be available. This should be sblz to determine,
for example; It oscillations teke place in neutrino
fypes as they stream out from the sun.

The Superkamiokande experment, planned
to come on stream during 1996, will provide an
increase oy a factor of 30 in the deteciion rete of
neutron-electron scattering based on the onginal
Japanese system. Like the SNG, this detector will
only be able to detect neutrinos above SMeV.

Meanwhile, back at the Holmstake Mine, a 100
tonne lodine redicchemical detecior is beng
implemented alongsicde the Chicrine detector

Also, to complement the GALLEX system at
Gran Sasso, in ltaly, the ICARUS detector is
planned to be operational by 1998. This detector
will be sensitive to inverse B-process like the
conveniionsl radiochemical Chlorine detecior
and will be an active detector, The main detec-
torwill be liguid Argen with detection of recoil

The scale of interest in neulnno deteciion s now
<o widespread, however, that it 5 not possitle
to reference all the projects planned, and in the
process of being implemented.

Weighing the Neutrino
Theonsts sispect that the characteristics of the
neuining, like some grein of sand on a pair of
scales which keeps the balance of twa pars,
provides a key link between all the known
interactions of physics —sitong, electomagnelic
and weak In particular; the mass of the neutring
could end up as a direct measure of relstive
finkage of the basic forces in the universe. This
is why the mass of the neulrino i being investi-
gated using a broad range of approaches.

Supemova explosions ae considered o be a
rich source of neutrinos. Theories predict that in
such a cataclysmic event, the neulnnos are given
off within a relatively short time scale of around
1 second. If the neutrinos, in fact, have zero mass,
then they should arrive ‘in unison’ at distant
olojects such as the solar system.

The supemova event of 1987 SN1987A was
independently cbserved by neutrino detectars
in lapan and Ceveland, USA. In the Japanese
system, 11 neufrinos were detected in an interval
of around a few seconds. A total of 8 neutrings
were detected by the Cleveland system. Based
on these initial findings, theorists estimated that

the miass of the neutrino was less than Ysion
of that of an electron —not enough to ‘dose’ the
universe in the models of cosmology.

The significance of the supernova event,
SN1987A, in terms of neutrino detection cannot
be over-emphasised. In such a collapse, believed
to be caused by the collapse of a star after the
compietion of its oydes of nudlear buming, it is
estimsted that up to 99% of the energy released
is emitted in the form of neutmAnos.

Preliminary work recently reporied at the Los
Alamos Nationz! Laboratory at New Mexico,
Meson Physics Fadility indicated that the mass of
the neutino was between 05 and 58V, Cn this
bass, the neutnno could account foras much as
20% of the mass of the universe. This calculation
assumes that each cubic metre of space contans
about a mifion neutnnos.

It is interesting to do some simpie calculations
relating to possiole neutrino masses. Takingavaluz
of 1eV for the rest mass energy of the neurno,
a cubic metre of space would contain the mass
equivalent of 1MeV (million electron volis) of
energy. A velume approximately 10m® would
contain an energy equivalent to a proton or a
reutron (931MeV).

In Europe, the KARMEN project —a joint Uk
German neutnno expenment at the Rutherford
Appleton Laboratory, is also investigsting the
properties of the elusive neutine. Using a pulsed
neutron sowce (IS1S), nevtrons are directed into
60 tonnes of liguid hydrocarbon contained in
a steel vessel Scattering of the neutrinos from
caroon nuclel resulfs in the emission of gamma
r=ys which are detected by kght-sensitive elec-
fronic filbes surTounding the liquid. By ensuring
that the neulnnos observed are produced by a
tight pulse structure, non-pulse events can be
separated. The detector amay is shown in Fioto 3.

Such basic work at KARBMEN while providing
information about the properties of neutrines
has, however, given rise to a puzzle. Some 3
to 8us after the neutrinos were detected, a
separate set of detection pulses were coserved.
Such work, will fake at least two years to
complete in order to capture sufficient events
to verify the stalistics of the expenment One
possible explanation is that the signal is derved
from an &5 yet unobserved and unexpecied
particle which weighs arcund 60 times as
miich as the electron. So far however KARMEN
has not identified that the neutrino has any
spprecable mass.

1




The Search for Very High
Energy (VHE) Neutrinos

It has long been recognised that while the sun s
an active scurce of neutrinos, there are probably
VHE neutnnos with large and extremely large
energies which range from 100GeV and upwards
(1GaV = 1,000MeV). Neutring energies are also
guoted at values considerably in excess of
100GaV.

There has long been interse interest in the
ofgin of cosmic m@ys with ultra-high energies.
Whilz these very high energy proicns can be
detected, they are deflected by magnetic fields
o theirway to Eanth, and so information on their
place of ongin is difficult to determine. It is
give rise to such cosmic rays are lkely also to aive
nse to very high energy neulnnos. Unlike cosmic
15ys, however, such neutrinos do not interact to
a significant degree to the physical world and so
will mantzn their onginal ‘fighipatn'.

Astroncmers have for some time‘endeavoured
to develop telescope systems which, in addition
to detecting such high energy neutrings, would
also be able to obtain information about possible
SOurces.

One system i being implemented in Lake
Badal in Russis; in Russian-German collsboration.
Angather, DUMAND (Deep Undenwater Muon
and Neutrino Detectaor), is located off the island
of Hawall and invoives a team of scientists from
the US, lspan, Germany and Switzerand. The
NESTOR system is being developed in the waters
of south west Greece and involves researchers
from Greece, lialy and Russia. Finally, AMANDA
(Antarctic Muon and Meulnno Detector Array)
involves US and Swedish scientisis at the
geographic south pole.

For such experiments to be successfully
undertaken, they must be placed remote from
the Earth's surface; to reduce the filx of particles
from cosmic ray interactions —such & muons.
The Lake Bakal, DUMAND and NESTOR systems
consist of an assembly of photomultiplier tubes
suspended in an array at depth in the sea.
The DUMAND [l neutrino telescope is located
at a depth of 4,470m, and 5 230m high and
106m in dameter,

it is expected that VHE neutrings will be
detecized from ‘local’ evenis associated with
high energy Cosmic rays encountering the earin’s
atmosphere. This will provide a means of
‘caliorating’ the telescope system against specific
interaction events. OF key interest, however is

the possibility of the detection of VHE neutinos
from extraterrestrial sources, which includz X-sy
pillsars in our galaxy and the nudel of so-called
Active Galaxies: (including Quasars), which
radigte immense amounts of energy.

it is anticpsted, howaver, that it will be several
years uniil sufiicient data has been obtained
io allow apprasal of VHE neutrinos. These four
systems are the first generation of such VHE
neutno detecions. Plans are aready on the diave-
ing boasd for the ned phase of detecion system
—within an area of a square kiliometre. The value of
the active neutnino detector is that neutnno bursts
from supemaova in our galaxy can be detected,
even if the ight is cbscured by dust clouds.

Consideration also needs to be given o any
possicle decay of the neutrino to other particles.
Is the level of neutinos in a steady siate where
their decay to other forms is replaced with
rew pariicles or are levels of neutrinos siowly
tuilding up with ime? Experiments are even now
being devised to fry and measure the haifife
of protons —the stalwarts of Baryonic matter

Hunting the WIMP:
Cold Dark Matter

A particiz physicst would desaibz olr workd as
Baryonic — made up of protons and neutrons.
Neutrinos are considered as ‘hot” non-Banyonic
dark matter particles. It is possible that the
missing matter in the Universe is formed of ‘cold’
dark matter particles called WiMPs (weakly
interacting massive particles), In the present state
of research, the pammeters of ine neunne are,
a5 yei, poorly defined and initiatives to delect
WiMEs have yet to produce validated results. This
is, therefore, one of these percds in partice
research where groups &e unwiling o predict
what expenments are lkely to revesl, and also
which exgoenments oz iely to be more successiud

The Boulby Salt Mine

in the UK, a project funded by PPARC (Paricle
Physics and Astronomy Research Council) is

panng 1o gather information on WIMP colisions
1,000m below the surface in @ salt mine st Boulsy,
near Whitty in Yorkshire. Theosists predict that
around 107 WIMPs pass through each kiogram
of matenal every day, with only a tiny frection
interacting with Baryonic matter. When a
VM interacts with an stom, the atom is knocked
forward and this energy can be detected. Where
the ebsoring matenal s a crystal suchi as sodaum

Photo 5. Working on the instrument for the Dark Matter experiment.
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iodide, this energy i released as light photons
which can in tum, be detected by highly sensitive
Ight detectors. In an appropriate crystal lattice
heid at very low temperstures, this energy canbe
trarslated into phonons, which result in rensient
increases in temperature which can in wm,
bz detected.

Figure 2 shows the relative location of the WIME
expeniment deep underground. Experiments to
detect WIMPs nezd as far as possible to bz con-
ducied deep underground, where interference
from partickes created by cosmic sy bombard-
ment 5 reduced to acceptable levels. In the
all of the cosmic ray particle sctivity and shisiding
from high punity water absorbs: residual gamma
rays from the walls of the cavern.

The epprosch at Boulby 5 to use sodium
icdide aystak as deteciors. Ths 5-a siandard
technology in the nuclear medicing industry,
where levels of mdioactive trace chemicals are
scannzd to produce clinical images.

There s considerabie Uncertanty &s 1o the levels
of counts per kilogram of matter which should
be clbserved. Estimates vary from 001 events
per day to 100 events per day. This ranges in
frequency from one event every 100 days to
ane event every half howr Photo 4 shows the tank
of ultrs-pure water which summounds the main
detector system, while Phicto 5 shows work
bbeing undertaken for the Dark Matier expenment.

By mid-Spring of 1995, the UK team at Baulty
had improved the sensitivity of ther system from
100 evenis perday to 10 per day. it s anticipated
that a further increase in-sersitivity of 10 can be
schieved. A recert dashic reducion nthe fundsa
however, has resuited in 'severe difficuiies’ for the
UK-based project. This comes, however, atatime
when the impartance of expenments for detec-
tion of WIMPs is repidly being acknowiedged.

One group in the USA at Berkeley & utiising
germanium crystal cooled to 0:02K above
absolute zero. A similar group at the Gan Sasse
lsooratory beneath the Apennines in Northern
Taly plans to install @ detector developed at the
Max Plank Institute in Munich, which uses a
sapphire crystal codled to G015K At this stage
in WIMP detecticn, however, therz is berefit in
the use of a range of type of detectors, since the
precise mechanisms of interaction of WiMPs with
Baryonic matter are not fully understocd.

Summary

Scientists are keenly aware of the extensive gap
in their understanding of the physical wordd. The
Dark Matter mystery is being followed up oh a
broad range of intiatives (ranging from surveys
underiaken by the Huble Space Telescope to
locate ulira-faint cojects to the hunt for WiMPs)
heavy nion-Baryonic particles which interact
weakly with our visitle world of netfrons and
protons. The work, however, on the [ife and times
of the neutrino is a key facet of this ling of
reszarch.

Whatever the onsn of the Universe, the work o
scientists in the search for Dark Matier is certainly
providing more informaticn o help ‘explain’ the
Universe as it i now and provide greater clanty
for outcomes of the 'Big Bang' scenario.

So, when relaxing out of doors, spare a
thicyght for the thousands of milicns of neutinos
which stream through our bodies every second.
These emanate mostly from the aun, but others
have travelled endless distances across the

Further Reading
Neutrino Astrophysics, 1. N. Bahcall, 1989,
Cambricige University Press.

Progress and prospects in neutring astrophysics;
J. N. Bahcall, Nature, velume 375, May 1995, pp.
9 to 34.
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" HIGH BANDWIDTH MEMORY

ories in systems from muliprocessing

o multimedia has designers working
overtime. The problems of matching fast
processors with the slower memory chips they
have to ase are legion. Processors need more
daa per unit time than many sandard memory
chips have been designed to provide. Indeed,
signals encounter delays in the board maces
and connections to the surrounding system,
as well as in the memory chip and package.

As a result, memory bandwidth sufficient
for an application’s needs calls for the right
combinarion of system architecture, and
processor and memory type. To assist in solv-
ing the problem in various applications,
the manufacturers of memory IGs have
responded with a line up of fast, innovative
architectures, technologics and hierarchics.

The biggest bandwidth discrepancy is
berween dynamic RAMs (DRAMSs) and micro-
processors. As the gap berween them widens,
it becomes more difficult and more expen-
sive 1o fill. However, the static RAM (SRAM)
hus genemlly managed o maintain pace with
processor speeds by resorting to wider buses,
alternative technologies and special interfaces.
Nevertheless, there s an inherenily shorer
cvele time here than with a DRAM, as the o
have different types of memory cell. An SRAM
stores dat in a flipflop comprising normal
logic transistors, and is ready for the next read
cvcle as soon as one is complete, but the
DRAM's capacitor cell is read by having cur-
rent drained from it. This means that time has
t0 be spent on writing the daa back imo the
cell after a read access and precharging the bit
lines before the next aempe is made to read
the device.

The cost of a4 memory is determined ina
large part by the chip size. All other things
being equal, SRAMs have about a quarter the
capucity of DRAMs and therefore, tend to cost
about four times as much per bit. This eco-
nomic disparity ciused many suppliers in the
‘80s 1o offer SRAMs wilored 1 a specific appli-
cation, so that the devices enhanced system

T}{E demund for higher bandwidth mem-

performance enough to justify a higher price.

As the main justification for the existence of
the DRAM is its lower cost, the focus in the
DRAM industry is primarily on cost reduction.
It is the chips’ lower cost and higher density |
that keeps them in demand. A faster DRAM or
a cheaper SRAM could eliminate the expensc
of having 1o use both o obin the advan-
tages of both, for some systems.

The two ypes continue 1o Co-exist mean-
while. The majority of computer systems aure
based on a cache hierarchy architecture, in
which a small SRAM is inserted berween the
microprocessor and a mdin memory consti- |
tuted from large banks of DRAMs — see Figure
I(a). The SRAM holds dara thar has a high
probability of being the next wo be wanted by
the processor, 5o less time is spent accessing
the main memory's slower banks of DRAMs,

Solutions to the bandwidth mismatch can
usually be viewed as attempts to improve the
performance of the system cache hierarchy;
nuike it fess expensive, or 1o eliminate the
cache altogether. The design choices involve
embedding the SRAM in the processor, in |
main memory and between the processor |
and main memory, as well as more elaborate
configurarions, shown in Figure 1. l

With the first variation. integrating the
SRAM into the processor gets over the
bottleneck of the input and outpur buffers
and enables the memory bus 1o be wmilored o
the (wide) width the processornesdls, The first ‘
microprocessors with embedded instruction
caches emerged in 1987. The caches were |
smull, comprising 1 to 2K-bytes of embedded ‘
SRAM. Today, most microprocessors coniin
complex first-level SRAM caches, one cach
for data and instructions, and they tend to be
partially to fully associative. Now, the most
memory that can be embedded in a micro-
processor chip cost effectively is 64R-hytes.
For many high-performance systems, that |
meuns adding a second-level cache.

A second variation is 1o take the SRAM into
the DRAM, once more-unblocking perfor-
mance through access o the wider internal

bus of the DRAM, e.g.. the video DRAM
(VDRAM) introduced in the early "80s.
However, adding circuitry 1o the standard
DRAM also adds 1o iis cost as the chip and
package size increase, and as westing becomes
MOre expensive.

A subser of this last case is 1o modify the
output architecture of the DRAM. so that rapid
bursts of data may issue from the wide internal
DRAM bus withour having 1o wait for the
access cycle to finish. This featre is 1o be found
in the svnchronous DRAM from the Joint
Electron Devices Engineering Council (Jedeo).

Fast Tracks

There are many ways to speed up the RAM
itself, including dividing up the internal archi-
tecture, switching to a different process, using
wider outputs, and employing output modes
thar dccess data faster.

Adivided architecrure uses a tree-like hier-
archical structure, in which lines with global
access lead 1o lines with local access 1o specific
sections of the RAM array. This shortens the
dara path to the cells and reduces the aipaa-
tive load so that on both counts, the devices
switch faster. However, the price paid for a
divided architecrure is exira wire routing,
entailing either more silicon or more lavers of
interconnects. Even so, use of the architecture
is increasing, together with the density and
chip size of DRAMSs and SRAMs. Typically, the
memory array of a 10M-byte DRAM is laid out
in 4 to 8 maiar divisions and 32 subdivisions.

In fast SRAMSs, extra speed can be gained by
using alternative technologies 1o MOS, such as
bipolar transistor-transistor logic (TIL) and
emiter coupled logic (ECL) or alternative
materials tosilicon, such as gallium arsenide and
silicon on sapphire. An SRAM, forexample, can
be completely bipolar or BICMOS, in which
the circuit elemenis requiring high drive cur-
rent. such as ourputs and line drivers, are
bipolar and the rest of the drcuits are CMOS.
Incidentally, MOS SRAMs also opernite faster at
4 low temperature, as does CMOS logic.

main memory

Microprocessor
SRAM
[ SRAM Cache
Cache
. Static
RAM
Cache
l SRAM
Cache Synchronous
. Interface
Dynamic RAM

Figure 1. Computer memory hierarchies for high-speed systems.
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It is not all glory though, as bipolar and
BiCMOS technologies consume more power
on standby and occupy a larger silicon area,
raising costs. For gigaherz speeds, where the
costs of cooling rechniques are not prohibi-
tively great, high-speed alternative technol-
ogy processors and memonies are an option.
Alternative output modes access fast bursis of
data from the wide internal structure of the
RAMs. DRAM examples are the fast page
mode and others such as swatic column and
nibble modes.

The different DRAM read operations are an
illustration of the various modes. When a row
is selected by strobing in its address with the
appropriate strobe pin, all the dama on that
row (page) appears on the sense amplifiers.
In random access mode, only one column
address is strobed in, and the corresponding
data bits appear on the output pins. In a page
mode read operation, the dat from the
selected row is held on the sense amplifiers
while new column addresses are selected and
strobed in. No time is spent on writing the
information from the sense amplifiers back
into the memory cells and precharging before
another address in the same row can he
accessed. In a 4M-byte DRAM with 70ns ran-
dom access time, a page mode access typically
takes 35ns.

Static column mode is similar (o page
mode. except that only the column address
needs to be changed to obiain the new data
and no strobe pulse is needed. Nibble mode
(a predecessor of 4-bit wide DRAMs) is no
longer widely used. It grouped memory
cells in fours, so that whenever one of them
was selected, four serial bits appeared on
the single output. Hyperpage mode, also
known as extended data out (EDO) is a
recent improvement to page mode dming.
It adds an output control option that larches
the old data on the output of the DRAM
while a new access is started. EDO helps to
offset the delay caused by set up and hold
fiming restrictions on page mode, and can
shorten the effective page mode cvcle by 5
10 10ns.
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Width

Matching the widths of a system’s memory
bus and a RAM's output will optimise the com-
ponent’s speed in the system by maximising
the amount of data mansferred at one time.
Bytc-wide SRAMs have been paired with byte-
wide buses for some time, and 36-hit wide
SRAMs are already available for use with 32-hit
microprocessors. SRAMs moved to wider
buses early on, as they are frequenty used in
applications in which a little memory must
still match the width of the memory bus in the
system. These are often bartery operated sys-
tems, where the SRAM's low standby power
is an advanmge.

Consider s an example, 2 hand-held elec-
tronic diary that has an 8-bit bus and only
256K-hytes of memory. A single 256K-byte
wide memory chip should suffice. Since it
would be extravagant to add control overhead
for a DRAM to support only one chip and
since bartery back-up in such a system relies
on low standby power dissipation, the most
economical chip to use would be an SRAM.

The width of the DRAM, meanwhile, has not
increased as fast as the memory bus width or
is own bit density. Since 1980, the most com-
mon DRAM width has increased from 1-bit
1o only 4 bits, although 16-bit wide DRAMs
are now available and wider parts are forecast
for the future (see Figure 2). However, PCs
normally use single-in-line memory modules
(SIMMs) for main memory. These are small
printed circuit boards stocked with multiple
DRAMSs arranged in parallel and used like indi-
vidual componenits, being fitted vertically into
the miin printed circuit board. Their widths
range from 32 1o 44 bits in varous applica-
tons, and match the memory width 1o the
PC’s memory bus width.

Where the processor runs at twice the fre-
quency of the DRAM, a match can be made by
doubling the width of the memory bus on
the memory module and interleaving the two
banks of data. This manceuvre is most useful
in larger systems that require the extrt mem-
ary, but if the granularities (granularity is the

minimum increment of memory that may be
added 1o a system) of the available memories
exceed the amount of system memory
required, intereaving can increase the cost of
the sysiem memory.

Granularity can be a problem, as the output
widths of the DRAMs have not been increas-
ing at the same pace as their bit density. The
granulanty increases as the widrh of the mem-
ory becomes narrower with respect to the
memory bus. An illustration is a system with
a 16-hit wide bus thar uses 4$M-byte DRAMs. If
the chips are organised as 1M-bviex4 bits,
then it takes four of them to fill out the
16-bit bus with a minimum granularity of
4 4M-byte = 2M-bytes of memory However,
if the organisation is 4M-bytex1 bit, then
16 of them are needed to fill out a 16-bit bus
with a minimum granularity of 16X 4\M-byte =
SM-bytes of memory.

Application Specifics
Specialised memory architectures match the
RAM output to the application, so that the
effecrive speed is maximised. An early ex-
ample of this approach to bandwidth match-
ing is the video DRAM (VDRAM) which afier
processing the data, feeds it very mpidly o a
video display The VDRAM has two access ports,
one random and one sedal. The random port
interfaces with the processor or controller.
The serial one is fed dam from a 256- or
512-bit register, which is loaded by an inter-
nal mansfer from the sense amplifiers. The
register dam flows ot through the port at
the speed required by the video display:

The VDRAM is excellent for very fast
graphics manipulation i many high end
PGs, low end workstations and other applica-
tions that require grei pes[rmance but only
modest memory. In these Gucumstances, it
would be impractical 1o boost speed by
interleaving banks of standard URAMs.

The disadvantage ©f the VDRAM is the
larger chip and package sizc. The serial regis-
ter needs space and incrzascs the cost. The
package expands to cope with the added con-
trol pins and serial port O pins, which
require more space on the printed circuit
board. For example, a IM-byte DRAM organ-
ised as 2564 has 20 pins including nine
address pins and four multiplexed VO pins,
whereas a IM-byte 256 x4 multiport VDRAM
neeils a 28-pin package ro accommodate four
seral 1O and four control pins. The testing
procedure is also more complex for the
VDRAM, increasing the cost of manuficruring
the memory:

An alternative architecture, also used in
vidleo applications, is the frame buffer DRAM.
which has interfaces only in the display chan-
nel. Because this DRAM has a serial VO struc-
ture, the many address pins required by
random access memory are superfluous. A
smuller package can be used, and in theory,
the frame memory can cost less than a stan-
dard DRAM, bur loss of random access capa-
hility restricts the frame buffer’s applications.

Synchronous Memory

A class of fast architecture memory becoming
widely available is the synchronous or self-
timed RAM. Synchronous SRAMs have been
around for some time. Synchronous DRAMs
are being discussed, and a few early versions
have appeared (e.g.. Mitsubishi’s cache
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DRAM. NEC, Fujitsu and Toshiba's Rambus
DRAM, and the Jedee smndard synchronous
DRAM from companies like NEC, Fujitsu,
Toshiba, Texas Instruments, Hitachi, Samsung,
Mitsubishi, Micron Technology and OKi).

In synchronous memories, dual larches
called registers guard some or all the inputs
and outpus. They serve to shorten or get rid
of wait states in a system with a fast micro-
Processor—wait states are the exra aycles the
processor spends waiting for the data it has
requested from the RAM. A synchronous RAM
can have the input addresses latched into itin
one cycle by the microprocessor, which is
then freed 1o perform other tasks unil, a
known number of ardles later, the memory
has the required dam ready on the output.
While the: intrinsic speed of the RAM has not
increased, its effiective speed in the system is
greater, beaiuse the processor need not idiy
wait for the duta to come out of the RAM.

The use of multiple banks on a single mem-
ary chip further augments the speed of the
Jedee standard synchronous DRAM. Random
access is faster when one bank may be
precharged or refreshed while the other is
being accessed. Multiple rows on a Jedec syn-
chronous DRAM can be simultaneously open,
and accesses of the two banks can be inter-
leaved on the chip. A muliplicity of internal
banks also helps small fast systems with the
memory granularity problem. Speed can be
increased by interleaving the banks on one
<hip, saving the expense of memory reguired
to interleave multiple banks in the system.

Both the synchronous DRAMs and the syn-
chronous SRAMs feature hursst mode accesses
thut are compatible with the Intel 80486 and
later generations of processors. These are
swift accesses 1o a small amount of daea, fol-
lowing an initial access at normal memory
speed. The addresses of the subsequent bits
of dam in the burst are generated automati-
cally by the RAML

Like page mode, these burst mode accesses
exploit the fact that the RAM's internal bus is
wider than the external bus. Accordingly, all
thie data from 4 series of burst mode addresses
wan be ferched 1o the RAM outputs from its
ciatabank on the enuy of the first address.
This dara can then be fed our of the RAM at
the clock speed.

The system clock edge is the onlv timing
strobe that must be provided by the system
1o a synchronous memory: The need to propa-
gate multiple timing strobes around the
printed dircuit board or module is therefore
lessened. In the synchronous DRAM. all inter-
nal strobes required for its operation are ref
erenced 1o this external dock. At the rsing
edge of the system clock, 4 mode register on
the synchronous DRAM is sampled. The
mode register is set o indicate the burst
length, burst tvpe, latency mode and combi-
nation of commands for the operation
Equested. A simplified ruth wble of com-
mands is shown in Table 1.

Also of concern, are the electrical charae-
terstics of the RAM DO gates, as well as the
transmission lines, the pinouts and packages.
and system timing tolerances.

The chamcteristics of RAM inputs and out-
puts are standardised. a5 they have to inter-
face with other components in the system.
Interfaces capable of higher than standard
speeds are not new. Histoncally, the SV TTL
interface was faster than the CMOS interface.
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: Address Strobes

Command Chip — —| Write
Select Row Column | Enable
Cs\ RAs\ CAs, W

Mode register (set or read) L L i L

Row address entry/bank activate L L H H

Column address entry and write L H L L

Column address entry and read L H L H

Bank deactivate/precharge L L H L

Command inhibit H X X X

Burst siop U H H I

Selfrefresh L t L H

L =logiclow H = logic high X = don't care

Table 1. The Jedec synchronous dynamic RAM: a simplified command truth table.

in that it limited the output swing of the cir-
cuit. The 3-3V low-voltage TTL (IVTTL) inter-
face charactenistics are the same as those of SV
TTL, but the gain over CMOS is not so great
as with SV TTL, as the full rmil swing of CMOS
is less ar the lower operating voltage. For
higher speed ar3-3V, a smaller swing interface
is needed. Severul have been standardised:
Gunning transceiver logic (GTL) and centre
tap rerminated (CTT) logic by Jedec; back-
plane tmansceiver logic (BTL) by the Funurehus
committee; and a low swing differential inter-
face by the IEEE RamLink standards commit-
tee (IEEE 1596.4). Rambus also uses a
proprietary low swing inerface.

Ar clock frequendies bevond 66MHz, the
system’s transmission line characieristics
come into play. In all the high-speed inter-
faces mentioned, the answer is a reference
volige level supplied either on the RAM or
externally, plus careful design of the output
buffers. Their design needs 1o 1ake into
account whether the RAM is operating in a
point-te-point environment or on a parallel
bus, and whether the bus is terminated or
not. An example here is a synchronous X36
organised BiCMOS SRAM, with 436 organi-
sation from Motorola, which has GTL-tvpe
outpur buffer options for point-to-point oper-
ation as well as paralle] rerminated and unter-
minted buses.

Another way to gain spead is 1o access the
memory on both the fsing and falling edge of
the dlock pulse. This requires more control of
the clock, but appears 1o be necessary to
atain speeds of over 200MHz. This differen-
tial clock rechnique is used in both the
Rambus and Ramlink schemes to reach
S00MHz and over.

The pinout and the package also affec the
speed of the component. For the synchro-
nous SRAM, Jedec has standardised a revolu-
tionary pinout designed to minimise the
selfinductance of the package lead frame. An
increase in the number and placement of
power and ground pins reduces the ground
bounce that slows down the device when
wide outputs switch. The Jedec standard syn-
chronous DRAM also uses a larger number of
power and ground pins than usual.

Smualler packages such as the thin small our-
line package I (TSOII) with its lower lead
inductance are also being used o improve

speed for the synchronous DRAM. Small, ver-

tical packages are used for the Rambus, and
fast SRAMs are being housed in new packages
such as thin guad flat packs and even pin grid
arnys.

Simulaton helps with another important
factor: the riming wlerances of the various
parts in a system running at 100MHz At both
the system and the component level, simula-
tion rools help mode] the components in the
tmnsmission line environment of the system.
Over the past vear, the process of developing
models of the system components as well as
the whole system has become anintegml par
of designing high-speed components such as
the synchronous DRAM into systems,

Conclusion

In the SRAM area, various architectures of
cache SRAMSs all increase the bandwidih
between the processor and main memory
by holding small amounts of frequently re-
quested daga in a small, fast SRAM near the
processor: The trade-off here is the cost of
the fast SRAM, due both o its elaborate four or
six mransistor memory cell and 1o the divided
architectures required to obtain high-speed.

As the effective speed of the processor can
be mulhplied many times if the SRAM cache
hit rate can be improved, architeciural
changes are being made to the older, direct-
mapped SRAM caches, in which each address
corresponds to an address in main memory.
So, a larger cache has 2 higher hit re.

The newer, associative cache stores the
same hit of dam at several locations. In prac-
tice, fully associative caches are seldom used,
since the controllers are very complex and
SRAM content addressable memories (CAMs)
are very expensive. However, much of the
beénefit from the increased bit rate of an
associative cache can be obrained instead
from a wo- or foursway partiioning of the
memory, a lavour that requires a far simpler
controller. In a wo-way set associative cache,
for cxample, the data can be stored at either
of two possible locations in the cache.

While most fast processors find a direct-
mapped cache adequate, future high-speed
processors may seek a more complex cache
organisation, 1o avoid losing an even higher
number of cycles during a cache miss.

Cerminly, processor speeds are not stag-
nating. Two further demands on the SRAM
cache are already coming. Intel’s Pentum and
Texas Instruments’ Multi Video Processor
(MVP) contain multiple execution units, and
systems with multiple external processors are
becoming more common. With many pro-
CEssors altempting to access the cache at ever
higher data rutes, the bandwidth demand on
the memory can only grow
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Radi-Call Transmitter
in pocket clip case.

Designed by
Alan Williamson

Text by Alan Williamson
and Maurice Hunt

FEATURES

“* Easy fo build and use
* Compact and
lightweight
* Wide supply range
* Very low standby
current consumption
* Ready-made and
aligned RF module
* 4,096 Codes
* FM Operation
* DTl approved 1o
MPT 1340

APPLICATIONS

* Domestic/commercial
security

Y Guard patrol profection

* Lone worker protection

* Medical adlert

#* Nurse call systems

* Site paging receivers

* Paging car alarms

* Fire alarms

* Remote conirol systems

* Door bell

The 418MHz Radi-Call Transmifter
project presented in this aricle
and iis companion, ihe 418MHz
Radi-Call Receiver project (fo be
feafured in next monih's issue)
are a boon for the frail, infirm,
sick and elderly and their carers.
However, the sysiem may also
be used for many other security
and remote-conirol applications
— enabling stand-alone or
wire-intferconnected equipmeni
fo be linked to good effect by
totally wireless means.
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REVNOUSLY, it has basen difficuli for

the electronics enthusiast 1o bulld,

and legally use, UHF radio fransmitiers
and recelvers. However, ihis project
uses a ready-built and aligned radio
fransmitier medule TviX-418-A [AM27E),
and similarly, the Radi-Call Receiver
pioject also uses a ready-built and
aligned radio recelver module SILRX-
418-A (AM28F). Refer to issues 73 and
83 of Elecironics for furiher information
the modules are caopable of fransferring
data refiably up io a distance of 50m in
buildings and over 200m under open
field conditions.

The fransmiiter is iype approved fo
Department of Trade and Indusity (DTI)
Radiocommunications Agency (RA)
specificaiion MPT 1:340, ihus avoiding
the need to submit fhe finished project
for furiher appraval. The 418MHz modulss
have been optimized for baitery powered
operafion and both are-deslgned for
reliability and performance in the fisid.
They perforn well with very small anfennas
and require no alignment whatscevas

Specification
Power supply 4Gto 12V BC
voitage: PV neminagl)

Quiescent current: < 0-5uA

The
assembled
PCB

Figure 1. Block diagram of the 418MHz
Radi-Call Transmitier.

Call
Button

== 0.5s Delay

PSU & Reverse
Paolarity
Protection

Operaiing cureni: < 25mA
= 75dB @ 30cm
54-9

Sound ouiput:
PCB dmensions:

® 6Z2mm

IMPORTANT NOTE:

Cormmesciol use may reguire additional
iyee copioval; In case of cout, confoct
fhe Rodio Communicaiions Agency ai ihe
Department of Trade and indusiry — contact
deinls are given ot ine end of this griicie.

Tnhe fransmifter circuit feaiures very
low power consumption o allow a
long battery life. The operation of the
fransmiiter is such that when aoctivated,
it will fransmit an encoded 418MHz
signal containing ihe four compleie
word frames required fo activate the
receiver. The fransmission will then cease
(untess the panic button is pressed again

%or held down), but the LED will confinue
1o fiash and fhe buzzer Wil sound In pisicing
Dieeps uniil eifher the reset buiion is
pressed, or the batiery becomes diained
(a fresh baitery will mainiain the unif in
an aclivaled siate for hours).

Tnhe panic buiion is a large and easily
pushed 'acfivaiion pad’ on fhe front
panel of the unit. The reset buiion,
however, is concealed, so that the
activated fransmifter can only be reset
by persons nofified of ifs posifion,
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! Gotad LED Buzzer
Laich L 3
Oscillator & Driver
1 Second Timer ] L 418BMHz Tx.
. cencoder
& Power Switch | Module
|

The assembled

PCB in case.
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Figure 2. Circuit diagram of the 418MHz Radi-Call Transmitter. v
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eliminating the possibility of it being
prematurely switched off before nelp
has been summoned. The fransmitier
is fitted info @ compact, lighiweight
enclosure, so ihat if is convenient for
keeping upon ong’s parson, and close
at hand should help nesd summaening.

Circuit Description

Figure 1 shows The bDlock diagram of
the 418MHz Rodi-Call Transmifiter proiect,
and Fgure Z shows ihe circuif diogram:

Dicde D1 prevenis expansive
domags 1o ihe cireuit from accidenial
reverse polarty connecfion; capacitor
C1 acts as a resenvoil, and capaciior
CZ provides fhe hign-friequency
decoupling. '

ICla is configuted as a delay fimer
of approximately 0-5s, preveniing false
figgering in case of accidental pressing
of the swifch.

Pushing S1 will begin fo charge C3via |
R2, and thess componenis defeming
the swiich delay; the fast dischaige of
C3isvia R1 & D2. When the input of
[Cla falls below the theeshold for logic
8, IC1a will oufput togic 1; this will quickly
charge C4 via D4 and frigger the laich |
formed by ICTc & TR3. The charges on
C4 will cause IC1b to swiich on TR1, and
1his in fum powers up he encedsr (IC2)
and the 418MHz fransmitier module TX1.

When ihe cuipuf of IC1a relums to
kogic 0, the fime constont set by R3 &
C4 will maintain power to the encoder
and transmit module for cpproximaialy
1 second; this ensures that if C4 cnly
receives a shori pulse from IC1a, a
minirnum fransmission of 1 second is
achieved, more ihan sufficient fime o
fransmii ihe 4 complete word frames
reguiied by ihe recealver decoder,

D5 prevenis thelaich from being

ieset by IC1a, this belng manugally ressef
using fie swiich S2. A logic 1 cuiput
from TR3 revesse biases D7, which fhen
dllows IC1d to oscillate; C8 & 8 st the
oscillaior ‘space’ duration and R & DB
in parallel with R8 with C8 sef the ‘mark’.
TR2 is used 1o drive fhe LED and buzzer,
The mak duration is st far shorerinan
fhe space duration in ihe interests of
prolcnging baiiery life, since the buzzer
and LED will then have a conespendingly
shart duly cycle, thus diawing less power.

Code Sefiing

IC2 s he HT12E single chip encoder
The code paiiem is sef by making salder
bridges on ihe frack side of ihe PCB
[spanning pins 1 fo 12 of IC2); a 1ol

of 4,096 different codes gre possibie
(22 = 4.096). The fiming of fhe system 5

set using a single rasistor, R, The resulfing

GIS1F REDI-CAL Tx. O

Icz —O
% :
B
o7 e
=0 o
Figure 3. PCB legend and frack.
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Transmitter
PCB
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Or

i

Black

Red
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Figure 4. Wiring diagram.
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digiial code appearing on pin 17 is fed
fo the maodulation input pin 5 of the
fransmifier module TX1.

PCB Construction

The PCB legend and frack are shown in
Fgure 3, and will assist in the consfuction
of he PCB. A ready-mads PCB is included
in ih= kit and is also avallabls separaisly
{see Paris List). Conshiuction is fairly
shraighiiorward and fhe following

general advice applies; begin wilh

ihe smallesi componenis first, working
up in size {o he largest; be careful o
comnectly cieniafe the colanized davices,
i.e., elecholylic capacitors, diodss, LEDs
and ICs. Do NOT fit fhe 418MHz fransmiiier
mcdule, TX1, atiiis stage. Note, however,
ihat a solderning iron filled with a fine poini
(SMD) bit should be used for installing he
SMD components. Revert to a nommal
sized bif for instaling he reguiar-sized parfs.

Fit the LED with e shorest lead o the
hole marked caihode (K). Nexi, conectly
crienfate and insert the IC2 info its socket
— gligning the end nalfch with that of The
winen handling the ICs, since CMOS
devices are used.

A more deiailed explanaiion of
compaonent recognifion and censtruction
technigues may be found in the
Construcions' Guide, which Is included in
the kif [aiso available separaisly, XH79L).

Thoroughly check your work for msploced
components, solder whiskers, bridges
and dry joints. Finally, clean all fhe fiux
off ihe PCB using o suitable enviionmenially
fiendly solvent.

Testing

Refer to Hgure 4, showing the wiling
diagram and PSU. Power up the module
by insering a fresh PR3 infc the baiiary
companment, ensunng that it is fitled
the conmect way round. Altematively,
connect a PSU with an oulpui volioge
between +6Vio +12V DC [9V ncminal)
o the +V and OV teminals.

Push §1 (ine panic buiion), and
appioxirmatiely half a second later, the
LED should illurminate and a long inifial
bleep from the scunder should be
heard, followed by a pouss then shor
bleeps, LED flashes and pauses. Push
$2, ond ihe circuit should Immediately
resel. Nofe that ihe specified box design
requires that a suitable poinied insfrument
(e.0.. a pen fip) must be used in cider
1o prass the resst bution, 1o pravent
accidental deactivation.

Now sef the code by means of ihe
solder bridges on the undesside of The
PCB — se= Figure 5. Ensure hat boih fhe
fransmitter and receiver have been set
wp o use the same code. Nots that the
fransmifier code must b2 set BEFORE
soldeting in the 418MHz fransmiiter
module.

Disconnect ihe power supply, ihen vary
carefully fit the 418MHz fransmifter module
into the PCB and solder it in position.

To test the 418MHz Rodi-Call Transmiiter,
a maiching 418MHz Radi-Call Receiver
is required. Tum on fhe receiver; ine
receiver module’s LED should lurminate
and the relay should ensrgize when ihe
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fransmifter is' powered up and the panic
buiton pushed.

if you possess any RF fest equipmeni,
ihis will enable you o fest ine fransmifter
oufput power level and thus assist you
fo fine-tune fhe receiving anfenna fo
achieve maximum range in difficult

. locations. Even without RF test equipmant,

range tests can siill be easily camed

out, by gradually increasing ihe disiance
befween fransmiiter and receivey, nofing
ihe point ai which recepiicn becemss
unrsiable. Such expaiments will aliow
optimization of the system and anfenna
configuration. Avoid ihe tempitation o
adjust the fimmer on he ransmitter, as
it has already been sat correctly duning
manufacturs!

Box Construction

Refer fo Figure 6, showing the diiling
deiails for the specified box, and Figure
7. showing the exploded assembly

diagram. The specified enclosure-is
ideally suited [after all, the PCB was
designed fo ga in ifl), but you may wish
to use an aliemative. Howevey, it must
be poinied out that a matal enclosure
should not be used, as it will act as an
RF shield around ine pioject, seriously
reducing the unit's transmitting
capabiity!

Dill the box according io fhe diogram
and chamfer off any buns. Noie ihat
a square ‘acfivation pad’ must be cut
aut of fine frent panel - don't frhvow it
away! Cnce cut out, it should be held
in the paositien from whence it came by
means of a small piece of sticky tape
an the inside of ine box. Check ihai
fhe aclivaticn pad moves fresly when
pressed wilh modseiaie pressure,

Refer again fo fhe wiing dicgram shown
in Fgure 4. The batiery clips should fhen
be fitted Inio thell respaciive pasitions
in the baitery companmeni, and inen
connecied fo the PCB (+)and [+
feminals using suitable lengths of red
and black wire, respectively. The PCB
can ihen be fitied into he box and held
in place with the fwo M2-5 couniersunk
screws, shakeproof washers, nuis and M3
spacers, ensunng ihat they are tightensd
securely.

Nexi, wipe ihe box clean and carefully
opply the labsats, shown in Figure 8 [nofe
ihai the supplied labs! must first be
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relay, which in fum, would cause the
felephone communicaior fo dial the
preprogrammed number and relay

the prerecorded emergency message.
The GLO3D unit menfioned stores

the emergency message in battery
tacked-up RAM ond can be progiomimed
with up fo four felephone numbars.

Note that he eguipment in which the
fransmiitier moeduls is fifted must camy
a cleaily visitle label siafing "WPT 1340
W.T. LICENCE EXEMPT. The minimum
dimensions of this mark should be
10 x 15mm and ihe letter and figure
height musi not be less than 2mm.

A suifable laobel, complying with fhese
requirements and shown In Fgure 9,
is included in the 418MHz Radi-Call
Transmitier kit, and is also avallable
separately.

IMPORTANT! The frimmmer control on
the transmitter madule is factory sef io
comply wiih the DIl (RA) specificaiion
MPT 1340, and therefore, must never
be altered.

Other Applications

There are many ofher applicaiions for
ine 418MHz Radi-Call system, such as
pari of a securiy system.

The transmifier/receiver projects could
be used as a means of connecfing
a remote sensor fo an alam sysiem

separaied into individual sections - for

the front panel, baftery compariment |
and receiver module). Store the receiver
label in a-safe place unfil you have built
the receiver!

An additional labsl has besn included
in fhe kit fo comply with the requiremenis
of MPT 1340 (see Figure 9), and it is also
available separately. The wording reads
MPT 1340 W.T. LICENCE EXEMPT and this
should be fitted on the oufside of any
box er case fhat the fransmitter module
is incomparated into.

Finally, secure ihe back of the box with
ine screws supplied, clip a fresh bafiery
info its compariment and slide ifs cover
in place.

Use of the Receiver

Consiruction of ihe 418MHz Radi-Call
Receiver will be covered in next monin's
issue of Eiecfronics.

The Radi-Call’ systern was designed
for use by the frallinfimmy/eidarty. The
fransmitter is camed by the vulnerable
peisen, so fhat it can be operated in
case of emeigency. The receiver can
pe fifted within an alamn sysiem, or used
1o conirol a felephone communicator,
such as fhe unif siccked by Maplin
(GLO3D). Nots, however, that the receiver
showld not be fitted info a communicator
unit, unless the communicaior is wired
to a private exchange. since doing so
would confravene the BABT approval —if
should instead be insialled in a separate
bow. If o GLO3D-ype communicaior
is used on a privale exchange, fhe
receiver can be filted info fhe bofiom
night-hand comer, alongside the 9-0-9V
250mA fransfomer and 50mA mains
fuse. Acfivating fhe fransmifier would Figure 8. Panel labals.
cause fhe recelvar 1o operale he

RADI-CALL

20

MPT 1340

W.T. LICENCE
EXEMPT

Figure 9. MPT 1340 label.

without having fo install wirng in a
building. A remole sensor can bs
connecied 1o the fransmitier by
means of nomally open contacts;
such that when the sensor s tiggered,
ine fransmifier is activated. Inferfacing
fhe receiver to on alam system can
be achisved by simply conneciing

o ihe appiopriaie coniacts of the
low power ielay. The relay contacis
would be connscied o eilhera
nomally cpen or nemally closed
loop on the alam sysiern, so that
whien a valid code is received, the
relay is opsrated and the alam sysfern
figgered.

By conneciing the fransmitier fo a car
or hause alam system, a paging system
would be created such thaf when the
alamn is figgered, the fransmitfer is
acfivated. When o valid code is received,
ihe relay on fhe receiver would aclivais,
figgeting the alarm ond dletling the
owner fo a theft aftempt.

By inferfacing the fransmitier to a
sensor or to an glam system, when
the sensor or alam is activated, the
fransmitter would be friggsred as well.
As long as the range is not exceeded,
it is possible to use it on a boat, caravan,
garage; shed, gic. at ihe botiom of the
garden (protect your iools and laddess —
burglars find them very useiull)

Anoiher application could be a
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‘watchdog' for remofe machinery not
ofien checked, where unexpecied
down time could be expensive.

With a tofal of 4,096 codes fo choose
{from, there is a plenty of scope for using
multiple units in Mmany different
applicaiions. In all cases, itiswise fo
periom range tesis 1o ensuie adeguaie
coverage is oblalned. With security
applications or emeigency call systems,
conect operaiion should be checked
regularny (af least once a monin) and ‘
baiieries replaced pernodically as a I
maiter of coursa.

he 418NMHz low-power fransmiiier
rmedule used in this pioject was covered

RADI-CALL TRANSMITTER PARTS LIST §
RESISTORS: All 0-6W 1% Meial Fim (Uniess Spacified)
R1.6,9.
10,12 47k 5
R2,3,7.8 470k 4
R4,13 4k7 2
R5 750K 1
RN k5 1
CAPACIIORS
Ci 47uF 16V Radial Becholyiic 1
C2.6 100nF Surface-mounied Ceiamic . 2
C3 202F 63V Rodial Biecholyiic 1
c4 470nF 63V Radial Elecirolytic i
C5 4u7F 43V Radial Hectolyfic 1
(E577 106nE Surface-meunted Ceramic 1
C8 10UF 63V Radial Beciiolyiic 1
C2-11.  10pF Suriece-mounied Cerarmic 3
SEMICONDUCTORS
Di 1N40601 1
D2-9 1N4148 8
R1-3. BCBE58 3
IC1 HCF4093BM1 Surface-mounied 1
Ic2 HI12E 1
LD1 Miniature Low Current
High-brightness Red LED 1

MISCELLANEGUS _
S1 PCB-moeunted Push Swilch Type 105 1
52 PCB-mounted Push Switch Type 1058 1
™1 4 8\MHz Transmiiter Medue 1

PCB-mounted Fiezo Buzzer 1

18-pin BiL Sockst 1

10m 14/0-2mm Wire, Red 1 Pkt

(M47K)
(N1470K)
(MAK7)
(M750K)
(MIK5)

(AT39N]
(DJOOA)
(AT755)
(AT73Q)
(AT76H)
[DRI7F)
(AT77J)
(DHBE)

(@L73Q)
(SL808)
@17
(ABO8J)
(AE17T)

{CZ28F)

(KR8BV)
(KR9OX)
[AM27E)
(KUSBN)
(HQ76H)
(FA33L)

in o DAJA FILE In Issue 73 of Elecironics,
which contains agdditional applicafions
information.

Contacts
Radiccommunicaiions Agency.
Waierdoo Bridge House,
Waierco Read,

London, SET 8UA

Switchboard, Tel: (0171) 215 5000

Copies of MPT 1340 are available from
fhe Radliocommunications Agency.

Radio commiunicaiions, Tel: (0171) 215 2180
MPT 1340 Enquiries, Tel: (0171) 215 2129

10m 14/0-2mm Wire, Black 1Pkt (FA26D)
Pocket Ciip Case 1 (KC95D)
M2:5'x 20mm Pozi-diive Screw 1P (JCE69A)
M2:5 Sisel Nut 1Pkt (UD&25)
M2-5 Shakeproof Washer 1Pk [UD97F)
M3 x 0:5in, Spacer 1 Pk [FG34M)
Single-ended 1mm PCB Pins 1P [FL24B)
PCB 1 (95081)
Laba] 1 (@5082)
MPT1340 Exermnpt Label 1 (KP72P)
Instuction Leafiet 1 PEZTT1MY)
Consiucios’ Guide 1 (XH79L)
OPTIONAL
Duraceli PR3 9V-Battery 1 {JY45D)

The Mapiin ‘GetYouWorking' Senvice is avaiabie for
fhis project, see Consinuciors Guide or cunent
Miaplin Catalogue for aeiais.

The above ifems (excluding Optional) are available as a ki,
which offers a saving over buying the paris separafely.
Order As 95080 (Radi-Call Transmitter) Price £39.99 a1

Pizase Note: Whnere 'packege’ quaniities are siated in fhe

Paris List (e.q., packei, siip, reel, eic.), he exact quaniify

required o build ihe proiect will be supplied in fhe kit

The following new items (which are included in the kit)
are also avallable separaiely, but are not shown in the
19946 Maplin Caidlogus.

Radi-Call Transmitier PCB Order As 95081 Price £5.49
Radi-Call Transmifier Label Order As 95082 Price £4.29

The third part of the sophisticated Multi-Strobe project, the versatile interface
unit allows the Maplin Sequencer (featured in Flecironics Issue 100) to be used in
conjunction with practically any make or model of strobe light that incorporates
a remote trigaer input. The interface features R5-252 I/O interconnections
with the Sequencer, a strobe pulse output, 8-channel selector switch, and is
mains-powered, with an additional mains output for supplying your strobe.
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To mark this the 101st issue of Electronics, the editor has invited Mystic Alan to peer
into the future and reveal his findings. In an industry where even looking one month
ahead is somewhat hazardous, he has come up with some startling predictions.

con chip) to forecast that by the end of

the decade, computers will be as powerfulas
the human brain, chuming out some 10 million
billion calculations a second. But don't mke my
wonl for it. For eample, Professor Cochrane
from BT's Martlesham research labomtories
confirms thut early in the next century com-
puters will be over 1,000 times faster than they
are now: Feasible? Cerainly as industry pundits
regulardy assure us that every six month period
sees computer power doubling while size and
costs halve,

“Compurers are already influencing our
everyday life and by the year 2000, they will
probably become a major part of our sodal
22

IT doesn't take a cryswl ball (or evén a sili-

culture. People will have the echnology 1o
‘meet’ through shared-interest Internet sites,
towns and villages will be connected via local
servers. Banks will operue via the Internet,
and usérs will be able w shop entirely through
‘net order’. The high strect cannot exist as we
know it today, and what furure for the Post
Ofiice? Even video hire shops will be a thing
af the past with the rise of video on demand,
a service that will become widely available
thanks 1o the increased number of high-end
paralled servers. Computers are already affect-
ing us in ways that we could never imagine,
and increasingly will be changing the face of

the world we live in. The intellisent computers,

previously of science fiction, will become

-

consumer fact”, said Julie Woods, UK Marketing
Manager, IBM.

Curtains on Hi-tech Today
Science fiction also features in the crvsml-
gazing by Paul Cave, of AMP GB, who said,
“Techrology and gadgetry that we thought
were locked securely in the realms of sd-fi,
will become quite a commonplace reality.
Alikely development will be the creation of a
complete communications infrastructure for
vour hame through your TV via a modified
kevboard which will hold all the processing
capahilitics of today’s PC — evenvthing from
closing the curmins through 1o regulating the
heating to videoconferencing, will be done
from the armchair at the touch of a button.”

But when it comes to future-gazing and pre-
dicting. there is none greater than Bill Gates
(the guy who pur the hill’ in hillionaire). He

Electronics — The Mapin Magazine  May 1935



describes the Internet as being some kind of
gold-rush, bur a gold-rush where there really
is gold. “It may be buried a litle deeper than
some people think, bur the drop in the price
of communication, the fact that PC’s every-
where will eventually have very high-speed
data mtes allowing them 10 work together,
really will have a fundamenal impact. In fac,
it will mean that our industry will be changing
the way people do business, the way they
learn, and even the way thev enteriain
themselves, far more than [ think people are
expecting.” )

At the UK launch of his new book The Road
Abead, Bill Gates who, thanks to his company
Microsoft is estimated to be worth some
$1abillion, said that he could see the time in
the not o distant future when computer
screen technology will resemble ablets of
paper. Will prices come down? Yes, but a
qualified yes. Providing hardware can meet
the demands of software, a $2,000 system
could cost between $800-5900.

A Journey Into the Future
— Courtesy of BT

More crystal-gazing from BT's Professor
Cochrane. “In a few vears we will be dialling
telephone numbers by voice, and the machine
will recognise who we are. We have o thank
the space race and the cold war for promoting
the hirth of integrated circuit technology.
There are now wrist-watches that wield
more computing ability than some 1970s
mainframes. Ordinary cars roday have more
‘intelligence’ than the original lunar lander.

A gencraton hence, BT predics will see
the emergence of Mechatonics, the merging
of mechanical and electronic engineering
which will be responsible for producing many
extraordinary nesw devices and developments.

Such as: Special glasses for three-dimen-
sional television won't be neaded, and video-
conferencing will create the impression of
“wirtual presence’, being three-dimensional
and life-sized. We will probahly also have dis-
covered a new mechanism for communica-
tion, other than mdio, electronic and optical
tnnsmission.”

Thanks for the Memory

Yet more forecasts from the redoubuible IBM.
John R. Tavlor, Manager of IBM OEM Europe
poses the question; “How much personal
storage are PC users of the future likely to
need? The answer is probably always going to
be more than they estimateck. New rechnalogy
and software is encouraging wider use of mult-
medliz, graphics, internet related applications,
virmual reality and enterminment of all kinds.
To meet this need. storige companies are
pushing forward the frontiers at an ever-
increasing pace. Today, most online storage is
provided with the magnetic hard disk drive —
the low price 3-5in. solution for desk-tops or
the smaller, lower power, more rugged 2-Sin.
version for mobile compurting. Today, PC
manufacturers are offering 1 10 2G-byte drives
on their latest PCs. By the year 2000. these
same drives will be capable of 10G-byie at
similar prices by storing 10G-bits on each
square inch of disk surface. Impressive though
this is, alternative storage technologies are
being rescarched today that could ake over
from HDDs carly in the century. One such
example is 3«dimensional recording on quarz
or polymer films using holography. Data
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can be written with interference patterns
produced at the intersection of two laser
beams at 150G-bits per square inch and at
multiple levels in the material. Just start think-
ing what you could do with a 100G-byte drive
with a dara rate of 1G-byte/s.”

Without doubt, compact floppy disks will
have the capadity to store over 50 novels and
probablvall the isues of Electhronics, with space
left over for the next ten vears.

Global with Everything

Meanwhile, FTP Software envisages a world
in which global internetworking and infor-
mation systems, based on World Wide Web-
based nerworks (the Intmner) will become
the de facto standard for all business com-
munications. “The need will be intensified and
today’s core communications tools (PCs and
tclephones) will be replaced by a compre-
hensive range of software applications as
the worktools of choice for accessing the
global nerwork, sorting relevant information
efficiently and sharing it with other interested
partics™, says Vincent James, Marketing Manager,

I Heard it On the Internet

Firefox is one of the few British companics
to have made money out of the Internet
explosion. Vice President Phil Mercer can
see a firm future for the Intemet, not only
commercially, but as an organisational infor-
mation resource —that is cornering offa piece
of the Internet for a businesses own use).

Right now the race is on to produce a cheap
Internet terminal. By 2000, a number of
companies will be marketing whart in effect
are cut-ddown compurers, featuring limited
memory and storage facilities together with
the ability to dial into the Interner by means
ofan ordinary telephone. Necessary.data and
files will be stored on the cenwal network
as will of course, most of the national news-
papers. (Bet the page 3 feature will be the
most heavily surfed).

Internet with Everything

Meanwhile, as Manin Tumer. Genertl Manager
CompuServe UK said, "What is not in dispute
is that whatever form the PC wtikes in the
future. it will be connecied in some way to the
Internet and the requirement to access it
in an easy. secure and reliable fashion from
whatever device will be parimount. Obviously
a number of improvements, including invest-
ment by releccommunications companics in
higher-bandwiddh ISDN and cable modem
links will be necessary to improve the speed
of hoaking up 10 the Internet.

Electronics Sparks to Fly

Somewhart closer 1o our own interest level,
Robin Saxby of Advanced RISC Machines,
believes thar as elecrronics is set 1o become
the world's larges: business by the year 2000,
it is imporant that we focus our energies 1
create global solutions to global problems.
“No longer can we think in terms of ‘Fortress
Europe”. It is through free markers, apen
standards and collaboration internationally
that we can influence the direction of the
world's electronics industry and thus improve
our contribution o the global economy.”
Similar growth forecasts are being expressed
by the wordd's leading semiconducior companies.

Philips states that the marker forwritable CDs
will grow quickly as the cost of drives fall from
today’s $1,000 to $500 in this year alone.
Meanwhile, Intel says that personal com-
puters for the home will outsell relevisions
and are set to become the most popular
consumer device. Multimedia rules, it seems.
According to Siemens, the rate of echne-
logical innovation is largely driven by micro-
elecronics and computer software. Clearly
the world market &s in a position to absorb
innovaton across a wide nunge of technologics,
but there are three in particularwhich occupy
different parts of the technology spectrum —
namely, muliimedia nerworking, decentralised
energy generation and transportation.

Getting the Message

Thilo Kusch, a manager in Arthur D. Linle's
consultancy; has also been donning the Mystic
Meg mantle. “Personal communicitors will
include voice-activared weardbles” integrated
into personal organisers and warches, as well
as audicvisual communicators with a screen
hanging on the wall displayving the users
favourite painting when not in use. The critical
technologies behind these developments
include improved power rechnologies, for
cxample new hauery technologies and hybrid
systems, aswellas user interfaces, such as flexible
polymer screensand improved voice recognition:

Communication within the office will be
more personalised through the use of call
identifiers for different groups of callers. This
will allow us to determine communication
profiles for different groups of customers, for
example, enabling greater control over call
handling and improved customer service.
This will require much more sophisticated
customer management systems on the network
sicle fadilitated by technologies such as computer
telephony integration, increased intelligence
in communication networks and sufficient
customer care systems.”

On a more social level, electronic mail will
increasingly pose a threat 1o the Post Office,
with PCs and faves making standard-issue post
redundant.

Goodbye — and Hello
Paper

“The next few years will see the final accep-
mance of the Paperiess Office as a myth that will
never come frue.” So believes Peter Tirmer,
marketing direcior of OKI Systemis UK, which
might bring some measure of comfort to the
Post Office. “Whilst the advent of the Internet
and the widespread use of e-mail has certainly
curiailed the rise of puper usage, thevare both
a long way from being seen as a viable blanket
replacement. There remains 4 massive role
for printers in the offices of the fuwre, but
the role of ficsimile products face a greater
challenge unless they continue ¢volving at a
fast pace. It is conceivable for instance, that
the rransmission of colour photographs could
be standarcdhissue usage by 19997

Geiting On Board the
Superhighway
“It took a century to establish a halfbillion
terminations on the world's nerworks — an
impressive figure in itself But it will ke just
six years or so to double that number 1o a
hillion, and half of those terminations will be
Continued on page 31.
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BY DOUGLAS

CLARKSON

With the development of technology, we live in an increasingly visual
world. and with this has come a greater awareness and understanding of the
mechanisms of vision. Optical hazards have also been extensively researched.
Development in lasers and optics has also provided new means of treating eye
disorders — arising through either injury or disease. Aspects of the use of
laser rechnology in ophthalmology are subsequently outlined. In order to
appreciate specific applications. however, some background information of

the eye and its structure is presented.

Navigating the Eye ‘

The eye presents a wonderfully adapted and
developed biological imaging system. While
vision is ‘sensed’ with the aid of an even
more highly developed signal processing and
image recognition system in the brain. the
starting point for the process of sight begins
within the structures of the eye, as indicated
in Photo 1a

Incoming light is first focused at the
air/corneal interface. The relatively large ratio
of refractive index berween the air and the
comeal surface (1-3376) provides most of the
total focusing power of the eye. The cormnea
is featuring increasingly in laser treatment of
the eye. and the use of excimer laser surgery
is highlighted in a later section. The comea
shown in detail in Photo Ibisitself a complex
structure and one which has a significant
bearing on some forms of laser reatment
underiaken.

On the exterior the comneal epithelium
acts as a proleciive sheath which can re-
generaie in event of injury. Below this is
Bowman's membrane about & 10um thick.
Beneath this siructure the stroma forms the
maifl siructural tissue of the comea. In imme-
diate contact with the fluid in the anterior
chamber endothelium cells are the most
vulnerable component of the cornea and
tend not to regrow in event of injury. Most
laser wavelengths. with the exception of
the ultra-violet excimer wavelengths. are
transmitted by these corneal structures.

The lens is located in the clear fluid of the
anterior chamber with the iris siructure
located sbove it. The lens is encased in the
lens capsule— a protective membrane which
24

while intact maintains the delicate chemical
balance of the cells within the lens to pre-
serve its transparency. Should the lens
capsule become damaged through injury
or incorrect application of laser energy, then
the lens will develop a cataract and require
to be removed. This requires great care to be
exercised in the delivery of specific types of
laser energy in the eye — especially pulsed
Iypes, where an intact lens remains in situ
The lens is attached around its periphery
by fine ligaments which can be drawn tighter
and relaxed by the ciliary muscle. This allows
‘fine’ focusing on objects at varying disiances
from the eye. i is this application of variable
tension which acts to change the curvature
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of the lens and hence its focusing ability,
With age, the lens loses its accommodation
as it becomes more rigid.

Complications can arise following lens
removal during cataract surgery. Flaps of the
capsule of the lens can adhere o the iris and
result in significant pain and inflammation.
requiring rapid intervention. Lasers have
been specifically adapted 1o produce micro-
pulses of highly focused energy to disrupt
and break apan such linkages in situ. In this
way, an additional surgical procedure with
attendant risks for the patient is avoided.
Most ophthalmic centres where cataract
surgery is routinely underiaken will have
available pulsed Nd-YAG laser systems.

The iris is like a circular ‘curtain’ which

CAUHON I

N iy T

opens and closes above the lens — changing
the size of the inner dircular aperture. Thus
in bright conditions. it contracts 10 about
3mm, while in levels of low light. it expands
oi0 around 8mm. The base of the iris when
functioning normally has within its siructure
a sysiem called the trabecular meshwork.
which allows fluid to be exchanged from the
anierior chamber to the front of the comea
where leakage takes place to relieve ocular
pressures. The eye must function above
atmosphic pressure in order to provide
rigidity to its optical siruciure.

When this meshwork becomes blocked or
restricted. the flow rate of fluid through the
trabecular meshwork becomes insufficient
and abnormally high pressure builds up
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Swructures of the eye.
(Courtesy CUCI(UK) Lid.)

Structure of the cornea.
(Courtesy CUCI{UK) Ltd.)

Cell structure of the retina.
(Courtesy CUCI(LIK) Lid.)

Visual appearance of the retina
as observed via ophthalmoscope
examination.

(Courtesy CUCI{UK) Lid.)

Indicates the appearance of the
retina in the condition of diabetic
retinopathy.

(Courtesy Zeiss Medical).

One end of laser resonator
incorporating toally reflecting mirror
and cylindrical air seal umnit (o

protect optical surfaces from
contamination.

Conventional slit lamp system used
for delivery of photocoagulation
energy. (Courtesy Zeiss Medical).

Indirect slit lamp used for greater
convenience in delivery of photo-
coagulation energy. This is a preferred
method of treatment in theatre and
for patients who othenwise would be
difficult to treat with the slit lamp.
(Courtesy Zeiss Medical).
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in the eye — resulting in 'simple’ glaucoma.
as the blood supply to the retina becomes
insufficient to sustain normal retinal cell
lunction. Lasers have bean used in various
maodes to improve the circulation of Huid
through this fine meshwork in the iris: The
basic approach is to apply hichly localised
enerdy at points around the limbus to try
and open up closed fuid pathwavs. All types
of lasers have been used for this. including
Argon and puised Nd-YAG. The more severe
‘closed angle’ glaucoma occurs where the
lens bulges forwards and prevenis adequate
transier of agueous humour o the anierior
chamber.

The retina is the most complex and highly
developed and in many ways. the most vuk-
nerable pari of the eye. Nature has produced
a light sensing sructure where the light
serEitive cells (the rods and cones) lie above
the layer of blood supply and below layers
of connected cells which relay the sensory
siimuli to the opiic nerve. The detailed
cellular structure of the retina is indicated in
Photo 1. The pigment epithelium layer of
cells acis as a naural block for blood vessels
from the ¢horoid (the highly vascular outer

membrane) irom invading the light sensing
layers of cells of the retina.

Many different layers of cells can be
identified in the retinal siructure. The light
sensing elements are the rods and cones. The
smaller rads are primarily for sensing a1 low
levels of light in monochrome. Thus, under
maoderate moenlight, the eve is using the
rods to see where objects are rather than be
aware in 100 much deiail of their colour, At
higher levels of licht. the larger cones come
into play — sensing colour of the siruciures
through relative sensing of ‘blue’. ‘green’
and ‘red’ cones.

Signals from these elements are passed
across a layer of bipolar cells and in wrn.
to a layer of ganglion cells which accent
sensory inputs and in turn, transmit axion
projections © a layer of nerve fibres which
extend round the eve to where they are com-
bined into the optic nerve. The retina is.
therefore. undenaking an extensive signal
processing locally” before signals are relayed
to the brain.

The eye. in adopring this configuration,
loses visual sharpness over most of its extent.
since the sensory cells — the rods and cones

are overlain with bipolar and eanglion cells.
Arthe fovea. a region approximately Smmin
diameter, however. the rods and cones are
directly accessed by light This is the region
of the eye that tends o be used for more
demanding viewing of rasks. such as reading

Loss of vision in the more peripheral parts of
the retina may not be serious. though any
loss ofvisual function in or around the fovea
can result is significant visual loss.

The 'blind” spot on the retina is that area
where the nerve fibres mansmitted as outputs
from the ganglion cells congregate to form
the opiic nerve. Photo 1d indicates the
srructure of the eve. as observed using an
aphthalmoscope.

In instances of injury and disease, the layer
of cells in the retina can develop a ‘tear’
and become detached from the pioment
epithelium. Laser energy can be delivered
across the boundary region to coagulate the
separating layers and thus “weld’ the two
siruciures together. Where this can be
successiully undentaken non-invasively; this
is obviously preferable.

There are a range of clinical conditions.
including diabetes. where the retinal structure
is threatened by the invasion of new blood
vessels from the layers below or from
haemorrhage of ruptured vessels. The retina
of patients prone to this condition have to be
monitored at regular intervals. Lasers can
be used o control such problems and also
minimise the effects of incidents where ves-
sels rupture. Figure | shows the different
wavelengih responses of specific retinal
tissues to visible wavelenoths of light.

A range of technigues have been devel-
oped for delivery of photocoagulation laser
pulses. The most common is to apply energy
on either side of minute vessels and not
direcily across them. This has been found 10
stabilise areas more satisfactorily. In a typical
treatraent session. however, as many as 500
separate individually aimed laser pulses may
be applied. Spor sizes used are typically
100um from the slit lamp delivery svstems.
The focusing power of the eve. howerver,
reduces the effective spot size on the reiina
significanily, so that power densiiies are
significantly increased,

Resonant cavity of a pulsed
Nd:YAG laser.
(Courtesy Zeiss Medical).

Clinical Nd:YAG laser system with
slit lamp delivery system.
(Courtesy Zeiss Medical).
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Figure 1. Relative absorption of retinal tissues of visible light.

DPhoto 2 indicates the appearance of the
retina in the condition of diabetic retinopathy.
This condition tends to lead 10 the proliferation
ofnew blocd vessels (profiferative retinopathy)
and to the ‘leaking” of blood from existing
vessels. Over 25% of people affecied by
diabetes will develop some degree of
retinopathy. Laser coagulation has been
shown to successfully control proliferative
refinopathy in around 80% of cases.

Modes of Tissue

Interaction

Fioure 2 indicates the different rypes of dssue
interaction as a function of pulse energy and
duration. In photoceagulation. energy is
delivered which results in a temperanire
increase of the tissue sufficient 1o change the
characteristics of the iisue. but not alter is
structure. In vaporisation. the temperature is
raised sufficiently to vaporise it. In photo-
disruption. energy is delivered so rapidly
and at such high levels, that tissue tends1o be
micro-fragmentad. When focused into a
small volume within fluid, eo., in the anterior
chamber of the eye, the ulira-high electric
field of the laser energy will result in electric
breakdown: across the volume of fluid a1 the
focus — resulting in a micro-explosion of
plasma which in wrn. collapses to produce
intense local shock waves. These are used
principally to dislodee the lens capsule from
adhering 1o the iris.
Fioure 3 shows how the energy is brought
to a focal zone. A point is reached before the
Leometric focus. however. where high elec-
tric field values result in plasma generation.
This can take place in the air. or in the Auid
of the anterior chamber of the eye. As the
pulse erergy is increased. the site at which
the breakdown occurs moves away from the
geometric focus and towards the abserver
This effect is of critical impornance in accurate
clinical placement of treatment pulses. Some
systems compensate the focusing optics as
a funcrion of energy. t0 Uy 10 maintain a
consistent point of micro-disruption in the
zone of ireatment.
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Figure 2. Modes of laser interaction
with rissue.

The operator is usually provided with two
independent aiming beams which. when
coincident. indicate the co-ordinate where
energy will be delivered. Precise alionment of
the laser beam is essential for effective use.

High field levels of ultraviolet wavelength.
ed.. an excimer laser at 183nm. will result in
disruption of molecular bonds across thin
layers. around 0-25um thick. of the comnea.
This provides a means of sculpturing the
cornea 10 a new photorefraciive profile 10
rectify specific types of corneal focusing
defects.

Types of Ophthalmic

Lasers

Ophthalmic lasers such as the Argon ion
have been in active clinical use for decades.
However, newer technologies based on solid-
siale crysials are beginning fo emerge and
gainwideracceptance: Continued refinement
of manufaciuring processes in waditional
Argon ion lasers has yielded improved
reliability, which has tended to extend their
product life. Ficure 4 indicates the design of
a typical Argon laser. The efficiency of an
Argon laser is typically very low — around
-0i%. so that for a 30RW mains input. the
delivered power is around 3W This requires
either forced air, or water-Ccooling of the ion
tube. Table | summarizes some details of
ophthalmic faser technology.
Argon/Krypton photocoagulation in the
Argon tube in its steady-state conduction
made current of up 1o 30A is passed acrossa
potential difference of around 230V The
accelerated ions in the plasma pick up
energy and via numerous collisions, become
promoted to higher eneroy levels. Energy is
released in the form of visible and uliraviolet
radiation as the electrons fall to lower energy
levels. This can be either by the process of
spontaneous emission (a random process) or
stimulated emission. where one photon
interacts with anatom to release a photon of
similar characteristics. This is the key aspect
of the LASER (Light Amplification by the
Emission of Stimulated Radiation) function.
Laser radiation is established within a laser
resonator, as shown in Figure 5. Photons of

Figure 3. Pulsed Nd:YAG
laser interaction. As
energy in the laser
pulse is confined 10 a
smaller and smaller
volume the very large a)
electric field values in
the region of the pulse
result in formation of
plasma with initial
rapid expansion

Conicentration of laser energy/volume

followed by catastrophic
collapse of the cavity
resulting in localised

- shock waves.

b)

=

Plasma generation
medium power

Plasma generction
higher power
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Fibra Optic Cabls —

Figure 4. Typical design of a conventional

argon laser. The key elements of the system Laser Power Generation System
include laser generation system and the fibre
delivery system. e e
light released along the direction betwsen ! _
the rwo end mirrors in wirn release photons Laser Type Wavelength Puts (mm) ::“"?m;}“ ::ulsle EI;:ergy
due 1o stimulated emission of radiation. ypica e
One of the mirrors is parly transmitting. in Argon 4760 3147 10ms 30ml
order o aﬂmvvpan ol the licht within the_ laser Kegpion 460 10 750% 100ms soml
resonant cavity to enter the laser delivery - : - —
system. Precise adjustment of the mirrors is Nd:-YAG L.co4 | 15ns 10mi
Iex:enn‘al for such resonance o occur. These Excimer 193 | 18ns s00m)
;f_a:gf are typical of & broad range of laser Diode 570 Toml 100m]
" Photo 3 shows one end of the faser res- Doubled Nd:-YAG 539 | 50mi 100ml
onator, which incorporates the otally reflect- Holmium 2060 i 300us 20m]
ing end mirror. housed in an aluminium end
block. The ¢ylindrical unit incorporates a Table 1: Treatment details of a range of types of ophthalmic lasers.
device to seal the optical surfaces from (*The Argon and Krypron systems provide a range of discrete line outputs).
air-borme contamination. Moére recent Argon

laser tube technology incorporates sealed
opiical systemns to minimise problems of opti-
cal surface contamination and associated
output degradation.

In the use of the Argon photocoaculator,
typical treatment pulses are of 0-1s duration
at power [evels of around 0-3W. Where sig-
nificant opacities exist in the lens, however
higher pulse energy levels may be required
to provide effective retinal treatment. In
conventional photocoagulation lasers, pulses
of this time frame are delivered using
mechanical shutier devices. Newer designs of

Argon laser instead use electronic controls 1o
puilse the tube current. This has the advaniage
of running the laser wbe at reduced mean
power levels. ensuring greater accuracy of
pulse timing.

One of the most imporiamt interfaces in
the delivery system is where the laser beam
from the laser resonaior is coupled into a
fibre-optic cable. This allows subsequent
coupling to a wide rande of delivery systems.
The beam as it leaves the laser resonator is
typically some 1-3 10 3mm in diameter. After

precision alignment. usually achieved by
Vermnier adjustiment in the X and Y directions,
the beam is focused using a lens onic a
narrow opfical fibre— usually some 30um in
diameter The launching of the beam into tha
fibre opiic requires highly precise conirol
Excellent positional siability is also required
10 ensure stable output powers.

While light is shown in a simplistic way
being refiected from the inner surfaces of the
fibre. light is, in fact. transmitted by means
of highly complex modes of ‘waveguide’

Totally el
reflecting T i
mirror : E :
13 ]
3]
FE4Y |
[~ 1
1 £ i
1@ I
I g 1
Partially | !
reflecting
mirror
Output
= beam

Figure 3. Basic concept of a laser
resonator. The lasing medium is
contained between two mirror
resonators so that photons released
by stimulated emission can build up
intensity as they are reflected from
the end mirrors. One mirror is
usually partially transmitting so that
a portion of the resonant energy can
‘escape’ out to the delivery system.
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Figure 6. General beam geometries for ‘good” and ‘poor’ coupling to the output optical fibre.
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‘Figure 7. Resonator elements ol an
ophthalmic pulsed Nd:YAG laser system.

rransmission. High losses can occur within
the fibre if the light energy is not coupled in
an optimurm way into the fibre. If. forexample,
the light is coupled in at an angle 1o the axis of
the fibre, losses in the fibre can be significant.
Typical ‘good’ transmission figures of 20%
can fall to as low as 30% or less with poor
coupling. Figure 6 summarises the general
requirements for good coupling to the fibre
unit

In addiiion to the conventional slit lamp
delivery sysiem shown in Phoio 4. the indirect
headset has been added. shown in Photo 3.
This latter optien. worn on the operator’s
forehead. allows the operator 1o image the
retina of the patientin a 'free field mode and
deliver treatment puises as appropriate.

In treatments using a laser of this type. itis
necessary for the operator (o be provided
with an aiming beam in order to direct the
freatment beam to selecied locations on the
retina. In conventional phoiocoagulation

systems using Argon fons lasers, the main
treatment beam was attenuated by means
of aiming beam filters with optical densities
ypically of 4 or 5 (atenuvation by facior of
10,000 or 100.000). More modem systems
tend to use an independent aiming beam
system. such as the red He-Ne laser

In all photocoagulation systems. it is
imporian: that the safeiy filters operate in the
slir lamp or indirect headset 1o fully protect
the operator’s eye from light reflected and
scattered from the surface of the patient’s
eve. The area of the patients’s retina containing
rods and cones treated by photocoagulation
pulses may experience shorm term impairment.
due to temporary bleaching of visudl pisments.

The use of the photocoagulation laser is
primarily to inhibit vascularisation above
the layer of the rods and cones. Green wave-
lengths, such as that of the Argon laser are
readily absorbed by oxygenated blood (see
Fioure 1). Longer wavelenaths. such as the

principal 647nm line of the Kryptog laser, are
not absorbed sionificantly by vascular tissue.
This allows more deep penetration of laser
energy below the pigmen: epithelium.

The wabeculotemy procedure for the relief
of glaucoma underiakes 10 coagulate the
region around the canal of Schlemm. next o
the cornea in the anterior chamber In this
procedure, it is essentially the localised heat-
ing effect that coagulates tissue and encour-
ages the flow of fluid from the anterior
chamber 1o relieve high ocular pressure.
Typically. Argon lasers with a small 30pum
diameter spot size are used for this pro-
cedure.

Solid-state

Photocoagulation
Systems

While Argon ions laser systems are still being
manufactured and supplied, photocoagulation
systems which uiilise solid-siate lasers are
now available. Systems uiilising solid-state
Nd:YaG at a wavelength of 1-064nm as a
pumping energdy in a frequency doubling
systern. produce a wavelenath of 332nm —
comparable with the main green line of
314nm of the Argon sysiem.

Pulsed Nd:YAG

Inn the pulsed Nd-YAG. a Xenon [lashlamp is
used 1o excite atoms within a Nd:-YAG crystal.
Photo 6 shows the laser resonator cavity ol a
pulsed Nd:-YAG laser

Figure 7 shows the elements of the Q'
switched laser resonator system. In the
resonating path, a Pockels cell {an elecro-
optic device) which when closed. acts as a
block to laserresonance. The 'Q of alaser s
a measure of its ability 10 resonate within i

a)

Figure 8. Typical contact lens configurations used with Nd:YAG Laser: (a) iridotomy — punching holes in the iris:
{b) working in zone of capsule/vitreous wall after lens extraction.

ASTIGMATISM

&y &

HYPERMETROFPIC

Figure 9. Three basic types of eye conditions which result in blurred images being formed at the cornea. (Courtesy Eye Laser Academy).
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Figure 10. Key elements of the Chiron Technolas excimer laser. Laser radiation is
passed through a beam homogeniser and then through a variable aperture unit under
computer control. The beam is then passed through various optics interfaces to reduce
the beam size. A red He-Ne aiming beam provides location data along the axis of the
treatment beam and a green He-Ne beam. when coincident with the red aiming beam.
gives accurate location in the vertical plane. (Courtesy Chiron).

Lens

Focusing leser
sysiem

green HeNe

Variable | Value
Maximum power at laser site [ 1w
Maximum pulse enercy 450ml
Wavelength 193nm
Pulse length 18ns
Repetition Rate (max) 30Hz
Fluence test pulse count 6335
Treatment energy density _ 120mifem?
Ablation layer per pulse (cormea) ' 0-25um

Table 2: Typical output parameters of the Chiron Technolas Keracor 116 Excimer Laser.

€avity. Lasers with high Q" values require low
levels of excitation energy 10 resonate. A Q'
switched laser is one where the laser's
resonant properties are altered o encourage
the laser 1o release its stored energy. When
the Pockels cell is activated by an electronic
pulse, it momentarily chanoes its direction of
polarization and allowsstorad laser energy 1o
be swept along the resonator path throush
the Nd:YAG element as a pulse of energy,
The principal value of this form of laser is
that energy can be released and utilized
within a very small time frame — of the order
of 10ns. Photo 7 shows a modern pulsed
Nd:-YAG systern. The main laser power sup-
ply. Nd:-YAG resonator and aiming beam
optics are relatively compact compared with
the Argon photocoagulator
Iridotomy is that procedure for iniroducing
ahole in the iris—e.g.. 10 relieve closed angle
glaucoma caused by the bulging forward of
the lens onto the iris and the restriction of
fluidMow into the anterior chamber. While
previousiy, such a procedure was undertaken
by a pulsed Nd-YAG laser, it is now under-
taken by a pulsed Nd:YAG laser system. Care
is required. however. 1o minimise any
involvement of the lens in such a treament
The use of contact lenses is essential 1o a
wide range of ophthalmic laser techniques.
With a contact lens in place over the cornea.
the eyelid is held back and the eye generally
stabilised. Also. the surface of the lens is
coated 10 minimise reflection. and thus

30

reduce losses compared with those that
would eccur across an air/cornea interface.
Such lenses with mirror reflectors can also
allow laser energy to be directad 1o sites
within ihe eye. Figure § indicates the funciion
of typical contact lenses used with a Nd:-VAG
pulsed laser

Applications of

Excimer Lasers

It is quite commeon for the eye o develop
so-called shorm sightedness, where the eve’s
optics tend to focus light too strongly. The
net result is that the plane of the focussd
image is presented in front of the retina and
the imade on the retina is blurred. Standard
remedies o date have included the wearing
of spectacles and contact lenses. Bath these
approaches bring benefits of correcting visual
defects. About a quarter of all adulss are
myopic o some degree.

With age. the optical fimess” of the eye
dimninishes. The degree of accommodation
provided by the ligamenis attached to the lens
decreases as the lens becomes increasingly
stiffer’. So-called long sightedness arises
when the eye is not strong enough to focus
images on the retina. Instead. images are
brought 10 a focus beyond the reiina.

The froni surface of the cornea can also
develop asymmeiry. so that images cannot
be focused on the plane of the retina — a

condition known as astigmatism. Figure ©
shows the three basic types of eve conditlons
which result in blurred images being formed
at the retina.

It was during the mid-1980s that interest
began 10 be expressed in the use of lasers for
direct change of the refractive power of the
cornea. It had been determined that excimer
lasers have the ability 1o selectively remove
lavers of cells from the laver below the
surface epithelium.

Once this technique. called PhotoRefraciive
Keratectomy (PRK). had been demonstrated.
the technology began 1o be developed which
would lead towards precise sculpting of the
cornea. The procedure of PRK was, however,
fundamentaily different from the related
surgical technique of radial keratotomy.
which refied on wound healing 1o pull the
comea flatter. The laser method. by skimming
off layers of prescribed thickness from
the cornea, does not weaken the structural
integrity of the eye.

The focusing ability of the eve is measured
in dioptres (D). which can be expressed in I/T.
where [ is the effective focal lenoth of the eve.
\When vislon isperfect. the eve can be described
as requiring 0D of correction. Typical values
of refractive power of the eye are around
45D. A siopificant level of comrection. of 3D.
can be successfully treated in a single PRK
procedure. Correction of much greater
refractive errors, such as 19D, are rypically
undertaken in separate procedures several
months apart. The corneal surface tends to
regress after PRK mreaument — e the eye, o
some extent. reverns 10 is former condition
It is, therefore. normal to undertake a
slight element of avercorrection — typicalle
by 0-5D.

Excimer Laser

Technology

In excimer lasers used for PRK. a mixture
of a noble gas such as Xenon or Arcon and
a Halogen such as Fluorine, Chiorine or
Bromine are acrivated by high volitage
electric fields. electron beam or microwave
excitaton. The inactive noble gases tend not
1o form stable compounds. but the intense
activation energy results in the formation of
short-lived compounds which, during break-
down to original atoms, release photons of
short ulira-violet radiation. Excimer implies
‘EXClied diMER'. The excited molecules exist
only for a short time — at most 20ns,

The Argon Fluoride (ArF) laser is used
widely in PRK systemsto produce laser cutput
at 193nm. The ArF eas is a highiy toxic gas
mixture, and considerable care must be exer-
cised during gas changes. Also, most medical
excimer lasers utilize containment technology,
where the module containing the gas supply
system Is toially enclosed and can safely
deactivate the eniire contents of & gas mix
cylinder. There is now a move o create gas
mixtures on demand by the heating of com-
pounds. rather than have large volume of
ready-mixed gas present in the system.

Eneroy is delivered in a series of ultra-short
pulses of duration between 10and 20ns, with
maximum pulse energies typically of 0-5].
The energy density required 1o ablate the
corneal fissue is around 120ml/cny. In the
rapid mode of tissue interaction. the laser
eneroy ablates a finite thin laver of corneal
tissue. This is typically abour 0-25um per
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pulse. The interaction time i 20 short that
there is insufficient time for heat energy
10 build up in the treated tissues. A typical
treatment will correspond to the removal of
a given thickness of cornea tissue. and this is
undertaken by delivering a specific number
of laser pulses over the selecied reaument
site. Prior 10 treatment. however the thick-
ness of the cornea is accurately measured. in
order to retain an adequate thickness.

Table 2 summarizes the performance details
of the Chiron Technolas Keracor 116 Excimer
Laser The enercy density at the treatment
site can vary between different manufaciurers.
50 that different thicknesses of cornea are
removed with each ireaunent pulse.

Fioure 10 shows the features of a Chiron
Technolas Keracor 116 Excimer Laser system.
Dulses of energy are delivered over the
precisely controlled surface of the cornea
While mainly used to correci over-focusing
of the eye caused by overcurvature of the
cormea, such a mechanism can also be used
10 correct astiomatism, where the corneal
surface is not symmetrical and leads 1o
biurred focusing on the retina.

The excimer laser can also be used o
smooth’ the cornea where it has become
wom due 1o injury or disease. By removing
cornea over the indicated area. fresh epithelial
cells will in time grow into the treated area
and help smooth the corneal surface.

The refractive changes brought apour by
DRK can also be provided using conventionat
spectacles or contact lenses. It 3. however
the element of convenience and cosmetic
appeal which makes the procedure altractive
10 oroups of individuals. An alternative
approach 10 PRK is use of the Holmium laser
(wavelength 2:06mumn) for the shrinking” of
the cornea due to application of the Holmium
laser energy.

The Laser Guidebook, Jelf Hechu,
McGraw-Hill. 1986

VISIONS OF THE FUTURE - Continued from page 23.

wireless—an option that barely exisied 10 vears
agn.” So states George C. Smith, President of
BNR. “We are huilding on two decades of
breakthroughs in digital svstems, fibre optics.
network intelligence. radio technology. opo-
elecironics, miniaturisation. voice recognition,
and countiess other tiechnologies. In sum. we
are credting a world of networks that is
directly impacting how our society lives,
works, learns and plays.

We have succecded in muking communica-
tions more available and convenient through
a variery of diverse networks — switching
nerworks, wireless nerworks, enterprise
networks, and broadband networks. Now we
areweaving these networks into an integrated
infrastructure that can seamlessly camy any
upe of information anywhere in the world.
On this new infrastructure, the most sophis-
ticated multimedia communication will be as
easy 15 dialling a call — even easier, as voice
recognition technology leads to the wouchless
ielephone.

Tradidgonal nerwork concepts will change

aswell. Unril recently, functionality resided at
centrtlised focal points —in the switches. Now
we are exploring technology that is self
monitoring; self-testing, selfhealing, and self-
adjusting. As we prepare 0 manage the
21st-century nerworks, we continue to explore
technological frontiers in such areas s neural
networks, new algorithms that replicate
biological flexibility, and human/machine
interfaces featuring vinual reality™. From now
on it seems, the echnology gloves are fully
off in the communications world,

No time or space in this brief canter towards
the next century except to forecast the
marketing arrival of siill and digil video
cameras which store images on disks. This
could be bad news for the instant pring shops
bt good news for the restof us. Similarly the
broadcasting authorites will have been given
the goahead 1o introduce digial terrestial
services, offering viewers not only a wide
selection of progmmmes, but higher quality.,
No wonder the cable industry are keen 1o
wet their digital ransmission act together.

High-tech Motoring

Your carwill not escape the high-tech revolution,
According 1o Novell. they are working on the
NEST concept, a sysiem which will manage
the sundry microprocessors already in the
vehicle and keep at check on the smte it's in.
You won't even have o organise the service
visit. The car could use the mobile phone o
call up the garage and report the problem
and make a booking.

Baul Cave of AMP said, “It will take a verv
brve man, o forecast exactly what technol-
ogy we will be using in the future. The only
gugrantee is that, whatever it is. it will be
smuller and cheaper than it is oday. Mobile
videophones from vour wristmatch is prob-
ablv close 1o reality”, or as Texas Instrumenis
suguests, computer notebooks heing driven
by infrared rechnology. The point is egaipha-
sisedd by Professor Cochrane of BT “lt is
plain, looking back through history that
PhDs in hindsight are common but PhDs in
foresight are in very shorn supply”

A comprehensive index to Electronics — The Maplin Magazine is now
available from Maplin. The index covers every issue from December 1981
to October 1995, Included are details of every article, series and project
published during that pericd. Conveniently arranged, sectionally and
alphabetically, it'll take minutes instead of hours to find the exact issue
number and page you need. You'll be able to rediscover a wealth
of information you never knew you had! A list of all the Corrigenda
published is ako included, so you will be able to find details of changes
or amendments. You'll find the index an invaluable addition to the issues
of Electronics that you have. If your collection is incomplete, many
issues are still available as back issues. The Magazine index costs just
80p NV and can be obtained (subject to availability) from Maplin

Stores countrywide; by Mail Order, using the Order Coupon in

this issue, or by calling the Credit Card Hotline, Tel: (01702) 554161,
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in Maplin Projects Books and Best of Maplin Projects Books.
Copies of back issues (subject to availability) can be
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Hotling, Tel: (01702) 554161. If you are not sure which issue
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FEATURES

* High power output

* Widely variable
range of siren
sounds

APPLICATIONS

* Toys, games and
models

* Alarm and
warning systems

* Amateur dramatics
productions

Text by
Maurice Hunt

e v

P =
L) —

B
PROJECT
RATING

A very handy and inexpensive
module for use in toys, games
and models or even alarm
systems, the siren circuit is
widely adjustable, enabling
many different siren sounds
to be generaied. The emitted
sounds can range from g
slowly rising and falling
American police car siren

or ‘Kojak™-effect drawl, io a
fast-changing whooping
sound, plus all manner of
siren sounds in between.
Additionally, the pitch of

the sound is adjusiable, and
the module contains an on
board 2W ampilifier io provide
a powerful output for direcily
driving a low-impedance
loudspedaker.

HIS is an easy fo assemble kit,

containing all ihe parts nesded

(with the excepiion oi ihe
loudspeaker and power supply)
along with stralghtiorward assembly

¥ insfructions to create-a working siren.

The componenis are mounisd onto a
high quality single-sided glass fibre
PCB, with a prinied legend to clarify
the correct component placemeni.
Connections {o the board are mads
to the six PCB pins, for power supply.
loudspeaker and an optional push
switch (not suppiied).

Elecironics — The Mapin Magazine May 1235




Circuit Description R Y
Specification

Reier o Figures 1 and 2, showing
the block and circuil diagrams,

respectively. The circuit is based &y Operaiing voltage: 8to 14V DC

around IC1, an LM324N or eguivaient B Operaiing current (activated): 1A Moximum

guad op amp chip, althcugh only B Siandby current OmA

two of iis four op amps are actualily Cutiput power: 2ZW infc 80 loudspeaker
used. The iirst op amp stage seis g Ouipuf impedance: 410160

ihe sweep (modulation) frequency, 4 Frequency range: 800 io 2,000Hz

deiermined by the charge/discharge Moduiation speed: 0510 58

rate of capacilor C4, which can be § PCB dimensions (WDH): 79 x 57 X 15mm
varied from between 0-5 and 5Hz by - — —_—

means of presei polentiomeier RV1,
which seis ihe positive medulation,
and RV2, which sels the negaiive
modulation. Rl and R2 ferm a
potential divider to bias ihe firsi

op amp stage at half supply voilage.

The second op amp siage generaies
the qudio freguency of betwean
500 and 2,000Hz, the pifch baing
adjustable by means of poleniiomeier
RV3. This stage is medulaied (aitered
in ampliiude and piich) by the first
stage, via ihe resisior R4. The qudio
oufput of the second stage is than
fed via R7 to the qudio amplifier, T1,

a BD&75 or equivatent audio frequency
(AF) driver amplifier iransisior. The
amplified outpui signal is ied 1o the
loudspeaker via R8 paralleled with
coupling capacitor C2. Cl provides
supply decoupling.

Nole that RS is a hefty 1W resisior, and
that a substantial vemed heaisink is used
{o dissipate heat from T1. These measurss
ensure that ihe module is capable of
driving a low impedance (4 {o 160)
loudspeaker at high volume (up to 2W
of ouiput power) without overneqaiing.
Additionally, by replacing RS (10040) for
a 4Q/5W resisior (noi supplied), the

Power | _| Supply | _| Switeh
supply decoupling Quiput
to
F | loudspecker
Madulater Audic freguency o
0.5—5s sweep = oscillator o amolifier
duration 500-2,000Hz :
Figure 1. Block diagram of the Kojak Siren.
unit is then capable of drivinga 3 to ‘
5W loudspeaker to oblain an sven -
louder siren sound, i desirad. e ! OPBG D1.2 = IND14 or IN414B
| »i . D2 ymwi ien) O L
PCB Assembly Pt foowr [5s _El_%* s Loudspeaker o>
if yvou are a newcomer io elecironics 54 R
assembly consult the Consiructors' ' -9 RVZ WR3 s R8
Guide (XH97L), and read through the = = % 1 1our L1000
instructions included in the kit prior ‘ EHL e T Hhw
to building it to familiarise yourself | g /4 18 Ll
with the component placement. 1 8
*Tools required will be a soldering |
iron, wire cufiers, pliers and a small | 3 _ 10
flat-bladed screwdriver. The board o2 L4 )
should be assembled in order of 3 Tl
ascending component size. Start with R4 s b=
ihe two diodes, making sure that they i — BOB75
are orientated correctly, with their gz thioa 3M3 mmC3 M3
black bands aligning wiih the bands [|]3M3 T 2u2F T 1nSF
printed on the legend. Nexi, install '
the resisiors: R1 ie Ré are ail 3M30Q IC1 = LM324N =
(orange, orange. graen), R7 isa 10kO Figure 2. Circuit diagram.
(brown, black, orange), while R8 is

May 1095 Electronics — The Mapin Magazins 3



4—1602
Loudspeaker

NUt T KOJAK SIREN PCB
1 (metol backed EN o o
' @ side down) O 'S O
7 ~
mm
approx [_ 29e
Heatsmk
VR1
! ¢
l HE
I
Bolt
-~ %
O[=+] s ? O
Y =R LO': Push
Above: Figure 3. Mounting the transistor T1 8—14V DC ——o [ switeh
and heatisink. Power
supply
Right: Figure 4. Wiring diagram

the bigger 1W 100Q (brovm, black.
brown) resisior. Now it the IC holder,
ensuring that ihe end nolchis aligned
with the legend marking. Do not fit
the IC al ihis siage.

Nexi, insiall ihe fhree preset
poientiomeiers, RV io RV3, all IMQ
tvpes. Go on io fif the capacitors,
taking care {o insiall the polarized
elecirolyiic capdaciiors (C1. C2 and C4)
as per the legend. The fransistor Tl is
fitted next, metal-backed side facing
down —ses Figure 3. You will nesd
o align the mounting hole in the
framsisior body with the hole in the
PCB, lo delermine where the {ransisior
leads should be beni, and allow for
ihe thickness of ihe heaisink, which
sils behween the fransisior and the
board. Cn the unit buill for the article
and shown in the photographs, the
leads were beni ai righi angles
approximaiely 7mm (Y4dn.) from fheir-
ends. Having bent the leads o suit
and placed them in their holes. the

transistor should be mounied on

the board iogether with its heaisink,
a nui and bolt being used ic sscure
them in position, then the ransistor’s
leads can be soldered. Fit the six FCB
pins, and finally, install the IC inioc iis
holder, aligning its end noich with
that on the holder.

Having compieted the assembly,
check your work for misplaced
components, solder whiskears, bridiges,
and dry joinis, then clean excess flux
off the board using a suilable sgivent.

Testing and Use

Connect a 4 to 16Q impedance
loudspeaker. push-io-make switch
and 8 to 14V DC power supply (or 9V
hattery) fo the appropriate PCB pins
on the beard, as shown in Figurs 4,
the wiring diagram. Iniiiclly, set ail
ihrees presel poieniiomelers at their
mid posiiions, ihen push and hold
the swilch. or olherwise connect ine

termingls marked 'PB' togeiher by
bridging ihem with a melal object.
You should then hear a siren sound
being emifled, and by diiering the
seflings of the thres preseis, the sound
will be glierable across a wide rangs.
Find poientiomeier seitings that give
fhe desired siren sound, and the
medule is then ready for use.

If used as part of an aiarm sysiem,
the moduls can be riggered by using
a relay with normally open contacis
{or equivalent oufpul swilching devics)
in place of ihe push switch, so thal when
the relay coniacis close (Le. i the
aiarmn is sef off), the sirerwill sound.

If vou wish o mounti the board inio
an enclosure, the PCB is predrilled o
accept fixing belis al each comer.
Remember to allow sufficient
veniilation for the hedisink/iransistor.

Now all you need io do is shave
your heqad, suck on a lollipop or two.
and your Kojak imitation is compleis
Who luvs ya, baby!

KOJAK SIREN PARTS LIST
RESISTORS: All '/;W 5% Metal Film (Unless stated) 14-pin DIL IC Scckel 1
R1-6 3M3 6 PCB Bin 4]
R7 10k il PCB 1
RB 1000 1TW 1 - Insiruciion Leailst 1 Z21%)
RVI-3 1MQ Horizonial Preset Constructors' Guide 1 (XH79L)
Poleniiometer 3 ; ; . ¥
QOPTIONAL (Not in Kif)
CAPACITORS 80 0'5W Loudspeaker I (YWS3H)
Cl 100uF 25V Radial Elecirolytic 1 Push Swilch 1 (EH59P)
c2 10uF 35V Axial Electrolyiic 1 PP3 Battery Clip 1 (HF28F)
c3 In5F Folyester i Duracsll PP3 Baiiery 1 (JY49D)
¢4 2u2F 63V Axial Elecirolyiic 1 Exira-flexibiz Wire, Black Im (XR40T)
SEMICONDUCTORS The Maplin ‘GetYou-Working Service is available for
DL2 INZ14 or IN4L48 2 this project, see Construciors’ Guide or current
Tl BD&75 i Maplin Catalogue for details.
IC1 LM324N 1 The above items (excluding Optional) are available
in kif form only.

MISCELLANEOUS Order As 95116 (Kojak Siren) Price £8.99

Heaqtsink ! Please Note: Some parts, which are specific o this

g‘}u!; ; project (e.g.. PCB), are not availalbe separaiely.

3 Eiectronics — The Mapin Magazine May 1956
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e are lots of smilar eamples. Temperature
Tlransdut;ers. hall-effect devices, voltage

references and operational-amplifiers
are all electronic devices that require both a
hositive and a negative voltage. Normally, a
constructor must confine such circuis to the
laboratory and be satisfied with a bench power
supply. Here, we investigate a number of
solutions to the problem of generating a
negative voltage from a battery supply.

Batteries

With a little thought, the problem is not really
that difficult to resolve. The most basic solution
relies on the duplication of batteries. Using a
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THINKING

by Stephen Waddington B.Eng.(Hons), MIEEE, AIEE, AITSC

When digital meets analogue, there are always design challenges. Recently, while
working on the design of a microprocessor based sprinkler system, | struggled to
generate the dual power supply required for a pair of pressure transducers. The
problem was further exacerbated by the fact that for safety reasons, the power
supply had to be generated from a battery voltage.

single cell, +1-5V and OV can be achieved by
connecting to either ends of the device. The
inclusion of a further cell connected in series
to the first provides +1-5, 0 and —1-5V. Here,
the centre point between the two cells is
used as a ground reference, with +1-5V
and —1-5V obtained from the outermost
terminals, as shown in Figure 1. A negative
voltage is achieved because of the relative
position of the ground referenice. In this
sense, the battery is not producing —1-5V,
but the combination enables the value to
be obtained because the voltage is taken from
below the ground potential.

Of course, this concept is not fimited to single
cells, indeed, you may opt for any combination
of cells or batteries. It is not even necassary to
have a balanced arrangement. You may wish
to produce +4-5V.and 3V as shown in Figure
2. The beneiits of this type of design are that it
enables the designer to wuiilize the full power
and efiiciency of the battery. Iis disadvantages
are apparent in terms of cost and size. If you
wanted to produce a supply of =12V DC,
then you would need an awiul lot of cells.
Even if you opted to use two 9V PP3 batteries,
four additional 1-5V cells would be required.
Using two 12V balteries in series may solve
your problem, butin doing so, would increase
both cost and space required for housing.

Voltage Dividers

A natural extension of the multiple batiery
scheme isto use a potential divider. Here, two
resistors are used to split a supply voltage, as
shown in Figure 3. Here, a single battery may
be used, though the largest swing attainable
will only ever be half the battery supply
voltage. Again, greater potentials are achieved
by connecting a number of balteries in series.
The resistors used are chosen to produce the
desired voltage drop whilst also meeting the
current demands of the intended load. Since
we wish to produce =4-5V, two resistors of
equal value are connected across a PP3 9V
battery. Initially, for purposes of illustration, we
shall use two 100Q resistors. It is now a
relatively straightforward exercise to show, from
Ohm's Law, that 4-5V will appear across each
resistor,

o— 0
1.5V +1.5V
—
O 0V Potenticl
-5V
= 5
o 0

Figure 1. Two 1-3V cells used to generate

+1-5, 0 and —1-3V.

Q 2.3V

(o}
5»-|- .
1.5V -
1.5V | -3
o ~

Figure 2. Using a combination of cells to
produce +4-5, 0 and 3V,

Figure 3. Polential
divider. Here, two
resistors are used
to split the supply
voltage.
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Ohm's Law states that:
V=I1xR

Rearranging gives:
Vv

R

Here, V=9V and the combined resistance of
R1 and R2 is 200Q:

sl

200

:045A
Therefore, the voliage across R1 is:
Vigi = 1' X R1 = 0:045 X 100.= 45V

Performing exadtly the same calculation produces
the same value for the voltage across R2.
Consequently, if the centre pointof the divider
is taken as ground, the two extremes will
produce +4-5V and—4-5V, as shown in Figure 4.
There is no magic here, the negative voltage,
as with our first design using batteries, is
obtained relative to the newly defined ground.

Instability

Though meeting the initial specification, the
potential divider circuit is far from ideal. The
major problem with the design is its instability.
Assoon as a load is placed across either of the
resistors, the balance of the divider will be
destroyed.

Consider, for example, a 400Q load placed
across R2, as shown in Figure 5. The divider
must now be considered as the parallel
combination of R2 and the 400€2 load in series
with R1. The rationalised circuit is shown
in Figure 6, with the combination of R2 and
the 400Q load replaced with an equivalent
resistor determined using the formula for
resistors in parallel.

e 1
R Rirun

B
S
e
00

i e 1T
Rr 400

-

Ry = 80Q

[

00R
oV

I}lq{%ﬂﬁ

Figure 4. Using a potential divider to produce
+4-3, 0 and —4-3V from a 9V battery.

5V

—— 11

R2 Ry
100R L] 400R

O

&y

O

Figure 5. Adding a 40022 load the potential

divider.

Forward
Bias

Figure 6. Characteristic curve for a Zener diode.

av

0=

N z1

INz2

Qov

=27V

R1 Z1

Z2

36R |BZX55C
S500mW

Vz=2.7V

BZIX55C
S00mW
Vez=2.7V

Figure 7. Zener diode voltage divider.

Figure 8. Circuit diagram for

diode pump negative voltage
generator.

I
tAl

D1

R1

Tk
TRi

HC102

D1,02,D3
=1N4148

Figure 9. Astable multivibrator designs.
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Repeating initial calculations, we are able to
see by how much the voltages across R1 and
R2 have changed. The circuit resistance is now:

R =100 + 80 = 180Q

The supply voltage remains 9V but the circuit
resistance is now 180€2:

o]

=380

= 0-05A

%

Therefore, the voltage across R1 i
Vz; =1 x R1 =100 % 005 =35V

The corresponding voltage across R2 and the
load will be:

Vaajoan = 0:05 X 80 = 4V

Measured from the OV line as intended, this

will equate to —4V. So we can see that as soon
as the circuit is loaded, the initial voltages
change. The problem of voltage mismatch is
reduced when the value of the load greatly
exceeds the values of the resistars in the
divider circuit. Forexample, try performing the
calculations for a load of 10k€2. You will see
that the effect on the balance of the dircuit
is minimal. Conversely, the problem is exag-
gerated if a load resistance with a value close
to, or less than that of the divider resistors is
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used. If both sides of the dreuit are loaded,
the problem is further exacerbated, unless
of course, the loading is equal.

Despite the problems described, the voltage
divider dircuit cannot be discounted. In fact,
this type of circuit appears throughout every
branch of elecironics design, its usefulness is
limited only by the ingenuity of the designer.
If calculations are performed to account for
loading and current demands, then the design
is entirely suitable and is a very inexpensive
method of producing a negative voltage.

Zener Diodes

Moving away from resistors, let's consider
anather similar possibility. Zener diodes are
semiconductor devices, designed spedifically

b

Figure 10. Voltage drop-ofi as load current
is increased for diode pump dircuit design.

devices used in this experiment are BZX55C
devices, with a maximum dissipation of
500mW. The maximum current is determined
using the basic equation for electrical power:

P=IxV
Rearranging to determine |

=5

Vv

With the voltage across each resistor clamped

at 2-7V, the volage across the resistor is 3-6V.
Therefore, I is:

—0._:5,:
=32 = 138mA

We therefore have a range with |-=5mA, and

O OV+ (o} OV+
ls B
Inverted negative Inverted negative
C‘I";'—_L: 2 voltage output o > voltoge output
- MAXB65 OVvo = SI7661 OVaout
150uF 5 10uF -[ 5
L(- :
6 S C2mm 3 = C2
150uF =2 = 10uF
o QOoV (o} QOoV
Figure 11. Circuit diagram for MAX663. Figure 12. Circuit diagram for Si7661.
to exhibit a consistent reverse breakdown " i : 5
characteristic. A whole range of breakdown Pin 1 (FO) | Pin 7 (OSC) Oscillator Frequency
voliages are available, making the device ideal | Open l Open 10kHz
for use in voltage reference applications. 7 1 a5kHz
Zener diodes are generally used to generate a I k6 ! Open 2
positive reference, and it is this charaderistic | Open ( External clock | External clock Frequency
that is exploited in the next circuit design.
The characteristic curve for a Zener diode is Table 1. The three modes to contral the clock frequency of the MAX665.
shown in Figure 6. This shows the reverse
voltage behaviour. As the reverse voltage Vr is
increased, the reverse current is negligible until Pin Name Function
Vs reaches the breakdown voltage Vz. Iz then - :
increases dramatically, while the voltage across 1 FC Frequency control for intemnal oscillator
the diode remains the same. Vz is called the 2 CAP+ Positive charge-pump capacitor terminal
Zener or clamping valtage. = =
In Figure 7, two Zener diodes, each with a 3 GND Power supply ground voltage input
breakdown \-t)ltage of 2-7V, are connected in 4 CAP- Negative Cha;ge_punjp capacitor terminal
ceries with a resistor. A 9V battery is connected I =T
across the resistor and the two Zener devices, 2 out Negative voitage output
and the mid-point is taken as a relative ground. 6 v Low voltage operation
With the voltage across each of the diodes = =
damped at 2:7V, the upper and lower rails £ | A5 S cono. —
provide +2-7V and —2:7V relative to the 8 V+ Power supply positive voltage input

ground rail,

The value of the resistor is selected to
protect each of the diodes from excess cument,
but to also ensure that the diodes operate in
the reverse breakdown region, as shown in
Figure 6. The maximum current is determined
by the power rating of each of the Zener
diodes, and the minimum by the reverse bias

tharacteristic, which is typically SmA.

With the value of R selected using this
process, the drcuit should be stable. The final
consideration is the load which is to be placed
across the negative reference created by
the Zener diode arrangement. This must be
balanced so that at least 5SmA flows through the
loaded Zener diode.

Consider the example in Figure 7. Here, R
is determined by first fixing the maximum and
minimum current, |, as discussed. |, is based
on the power rating of each of the diodes. The
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Table 2. Pin description for MAXG65.

Pin Name Function
1 NC Not connected
2 CAP+ Positive charge-pump capacitor terminal
3 GND Power supply ground voltage input
4 CAP- Negative charge-pump capacitor terminal
| 5 out T Negative voltage output
6 Lv Low voltage operation
| 7 0sC ‘ Ogdillator control
| g V+ Power supply positive voltage input

| Table 3. Pin description for Si7661.
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lnex=138mA. Using Ohm's and opting for
1=100mA, the value of R can be determined:

Opting for the closest standard device gives a
design value of 36Q. Providing due thought is
given to the design process, and care is taken
when loading the circuit, this design is far mare
stable that the potential divider design, while

. the cost remains in the order of pennies. The
circuit’s major flaw is the fact that the negative
output voltage will always be a discrete fraction
of the battery voltage.

Diode Pump

Let's change tack slightly. A rather elegant
design, based on a theme often used by digital
designers, is shown in Figure 8. Here, a square-
wave osdillator is used to drive a transistor and
diode arrangement to produce a negative volt-
age virtually equal to the modulus of the
pasitive supply voltage. Used in conjunction
with a battery, the circuit (unlike the others
discussed so far) is able to produce a sweep of
almost twice the battery voltage.

Consider the circuit in Figure 8. Here, a
square-wave signal of 10kHz is used to switch
TR1. In logic dircuits, if a suitable clock signal
is available, it cauld be used to feed the dircuit.
Assuming it isn't, then you must additionally
construct a 10kHz astable multivibrator. When
initially experimenting with this circuit on
breadboard, | used the output from a signal
generator. When graduating to a breadboard
construction, however, | decided to rely
instead on a 555 timer. In fact, either of the
astable oscillator designs outlined in Figure 9a
or 9b may be used. You may prefer to use the
two-stage NOT gate design. Remember that it
is possible to make a NOT gate from a NAND
by connecting the two inputs together. ltis a
useful point, because NAND gate packages
are mare common than NOT gates, and are
also about half the price.

The square wave effectively turns the circuit

on and off perpetually. When T1 is tumed off,
T2 istumed onand C1 charges via T2 and D2.
Conversely, when T1 turns on, T2 tums off, and
the positive end of C1 decreases to G-7V,
leaving the opposite end of C1 at a negative
potential. The charge across C1 discharges
through D3 into C2, leaving a negative potential
aof roughly 7V DC (assuming you are using a
supply voltage of 9V) across C2.

A clocking rate of 10kHz was chosen to
correspond with the time constant of the
circuit and ensure the capacitor C2 is able to
charge and discharge without an appreciable
ripple appearing on the output. Of course, if
a severe current is demanded from the output,
then the capacitor will be unable to maintain
its charge. This will result in 2 10kHz ripple
appearing on the output and a reducidon in
the effective voltage produced. That said, the
airguit should be good for a few milliamps.
Figure 10 shows the voltage drop-off as the
load current is increased.

Using the battery voltage in conjunciion with
the autput of the drcutt, it is possible to achieve
a total voltage of 16V (+9 to -7V). Here lies
the main advantage of this drcuit. It produces
a negative voltage close to the aciual battery
voltage. The main disadvantage is component
overhead. The design is relatively expensive,
particularly if you have to generate the 10kHz
driver circuit.
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Table 4. Comparison of different circuit design approaches.
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ASIC Designs

We have considered several designs based on
discrete component design from the crude
potential divider ta the relatively complex
square wave driven diode pump. With the
trends in integration, it is no surprise that there
are integrated circuits that are able to convert
a battery voltage into a negative supply rail. In
the final section of this ariicle, we examine
two such application specific integrated circuit
(ASIC) devices. While both devices meet our
specification for a negative rail and produce an
output voliage which can be tightly controlled
in terms of voltage and current using a minimal
number of external components, they are
expensive compared to some of the other
designs.

The MAX665 charge-pump voltage inverter
shown in Figure 11 converts a +1-5 to +8V
input to a corresponding —1-5V to -8V output.
In fact, the device is very similar to our last
circuit. The approach is almost identical. The
device contains a switchable 10 or 45kHz
charge pump clock, while two external
componenis, C1 and C2, perform the charge
pump and reservair functions, respectively.

In comparison with the previous design, the
output current of the MAX665 is relatively
insensitive to load changes. With an input
voltage of +5\V, under light load, the o
voltage is =5V, falling to —4-35V for a 100mA
load. Inevitably, there is an output ripple
voltage superimposed on the negative output
mitage. This due to the discharge cycle of
the capacitor, and is consequently equal to
half the frequency of the charge pump cyde:

lour

2fene X C2)

Running the intemal clock at 10kHz gives a
nominal fiew of 5kHz. With C2=150uF the
ripple is approximately 90mV, for a 100mA
load current. If C2 is raised to 390uF the
ripple drops to 45mV. There is scope to alter
the frequency of fruue using either a standard
CMOS external clock or selecting the intemnal
45kHz clock. Table 1 outlines the three
possibilities.

The pin descriptions for the MAX665 are
shown in Table 2. If a supply voltage of less
than 3V is used or the internal oscillator is
being overdriven, pin 6 (LV) must be conneded
to ground. This bypasses the internal regulator
circuitry and provides optimum performance
for low voltage applications.

Veuwe = + 0-2lour

Catalogue Page No. | Component | Reference | Cost
Baiteries 58610 590 Battery = =
Potential divider 768 to 770 Resistors - -
Zener diode divider | 789 Zener dicde QF45Y £0.14
| 76810770 Resistors = =
Diode pump 788 TN4148 QL80B £0.06
784 BC108 OB32K £0.28
768 0 770 Resistors - -
623 to 637 Capacitor — —
795 CMO34011 QXO05F 70:53
796 | NE555 QHEEW £0.49
MAX665 840 | MAX665 [ AY3SN £799
623 0 637 Capadtor = -
Si7661 840 Si7661 AV37S #2279
623 t0 627 Capadtor = =
Table 5. Buyers® Guidelines.

Greater Voltage Output

The MAX665 is an excellent de\nce Its only
downside is its output voltage range and cost.
The device is costly, because itwill akso fundion
as a voltage doubler.

If a voltage greater than -8V is required,
then there is scope to use another device. The
5i7661, shown in Figure 12, has the same
essential characteristics as the MAX665, but
has a greater oufput voliage specification of
—4-5 to —20V. The device is driven by a 10kHz
internal clock in the same manner as the
MAX665 operating in its standard mode.

Like the voltage output of the MAX665, the
Si7661 depends on two external capacitors —
a reservair device, and a charge pump. The
value of the capacitors can be increased from
the typical values shown of 10uF, up to
1,000uF This should be considered as an
absolute maximum. Capacitors of greater value
are likely to cause large surge currents on
switch-on, which could exceed the power
dissipation of the device, and ultimately result
in destruction.

Pin descriptions for the Si7661 are shown
in Table 3. The device has an LV (pin 6) like
its MAX665 counterpart. This should be
grounded for input voltages below 8V. The

only other significant difference between the
MAX665 and the Si7661 is the level of autput
current protection afforded by the latter. I the
output foad becomes 1o heavy, the device will
go into shutdown.

The 517661 should be considered as a more
robust version of the MAX665. Both devices
have an excellent specification, and should be
considerad as the ideal method of generating
a negative rail. Finally, Table 4 compares each
of the dircuits examined within this article. If
you are looking for a straightforward design but
are not concerned about cost, consider the
ASIC devices, othenwise look at one of the
other, more design-intensive, but less expensive
options.

The circuits described within the context
of this article are based on the author’s own
experiments. Please do not regard any of
the examples outlined as self-contained
circuits, they are working designs, intended
to form the basis of further investigation.

Buyers’ Guidelines

Precise values for discrete components such as
resistors and capacitors are not quoted. Thisis
because the values of these devices in sach
instance are variable. Refer to Table 5. E]
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An oscilloscope is an essential piece of test equipment for anyone whe regularly dabbles
with electiical or elecitonic circuit fesfing and development, Unforiunately, oscilloscopes

| i | are invariably expensive (creating a lof of space in your wallet) and bulky (iaking up a lof
PROJECT of space on one's workbench). However, if you already own an IBM-compaiible PC, a
RATING solution fo this quandary is provided by this project — it masierfully fransforms your PC into

a well-specified digiial storage oscilloscope, at a fraciion of the cost of buying a dedicated
instrument with ihe equivalent feaiures!

DIGITAL
STORAGE PC

OSCILLOSCOPE

Maurice Hunt
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FEATUIRES

REALISTIC OSCILLOSCOPE DISPLAY AND CONTROLS + ACCURATE OSCILLOSCOPE
OPERATION + COMPACT, LIGHTWEIGHT HARDWARE - COMPREHENSIVE SOFTWARE
EXPANDABLE TO 2-CHANNELS -~ EASY TO OPERATE + WAVEFORM STORAGE
' FACILITY (TIFF -TAGGED IMAGE FILE FORMAT) -+ PRINTABLE WAVEFORM
OUTPUT - CAPABLE OF DISPLAYING VERY LOW FREQUENCY WAVEFORMS

APPLICATIONS

HOBBYIST'S WORKBENCH + SCHOOLS AND COLLEGES + PROJECT REPORTS
LABORATORIES + GARAGES AND WORKSHOPS  REPAIR SHOPS
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Specification

Supply voitage: 9io 12vDC Casing dimensions
Supply curent: 700mA (maximum) (WHD):
Channsls: 1. expandable fo 2 Minimum system
Input sensitivity: 10mV fo 5V/division reguirsments:
Input impedance: TN

Input capaciiance: 30pF

Maximum input voltage: 100V (AC/DC)

Timebase: 100ns io T00ms/division

Tigger source; CH1, CH2 or infemal friggering

Triggering slope: Positive of negative

Tigger level Adjusiabie in '/>-division steps

Sampling frequency: 32MHz [maximumi)

Vertical resolution: B-bit

File format: TIFF 320 x 256 biack/white

Memory: AK-byie/channeal

Interpolation: Linear or rounded

are provided by the DOS program,
and operation seams just ke

using a real oscllloscope, except that
mcsi operations are performed using
the mouse. Connection is via the
paralie! (prinfer) port of he compuier.
Additionally, the system provides fhe
facility to be able to save off screen
wavefoms in TIFF (Togged Image Filg)
formnat, which can be piocessed by
readily available graphics sofiware,
and also allows the wavefomms o
be printed out. This is exiremely useful
for keeping pemanent records of
measurements and responss graphs,
etc., as well as providing a ready
means of presenting ine screen imaogss.

The project consists of a compact
boxed hardware unit, parallel port
intetconnacting lead, and a software
disk. The only exiras required fo usa ihe
project are a 9 to 12V DC powar supply
and.a standard oscilloscope probe.
In standard fom, the kit foms a
1-channel oscilloscope, but this is
easily expandable o dual channels
by installing the additicnal components

a u standard oscilloscope funciions

The assembled PCB.

200 x 65 x 160mm

IBM compaitible PC (286 or higher);

400K-byfes convenfional memory available;

MS-DOS operating sysiem;

M&Windows 3.1 or higher for accessing
assembly insiruciions;

VGA display card;

Mousse;

An avallable parallel prinfer port (LPT1)

......

fe
-
-

supplied in an opfional exira kit. The
sofiware provided Is capable of
providing the dual channel operation
if the addilional exira compenants are

Timebase seftings | Shown sampling frequency | Real sampling frequency

(TIME/DIV) | in RUN mode (Sampling rate)

O-1us | 32MHz 32MHz

0-2us 32MHz | 32MHz

0-5us 32MHz | 32MHz

1us 32MHz 32MHz

2us 16MHz | 32MHz

5us | 6-4MHz | 32MHz

10us | 3:2MHz 16MHz

20us 1-6MHz 8MHz

50us 640kHz 3-2MHz

0-1ms 320kHz 1-6MHz

0-2ms 160kHz 800kHz

0:5ms b4kHz | 320kHz
*1ms 32kHz 160kHz

2ms 16kHz 80kHz

5ms &-dkHz 32kHz

10ms 3-2kHz 16kHz

20ms 1-6kHz BkHz

50ms 640Hz 3-2kHz

160ms 320Hz 1-6kHz

Table 1. Relationship between timebase sefiing and sampling frequency.

May 1996 Elsctronics — The Mapin Magazine

installed. The project is supplied with all
nacessary paris including the enclosure,
and comprehensive instructions en
assembly and use are also provided.
Tne compleied system is very usaiul
as a general-purpose oscilloscops for
viswing most types of waveform,; but it
siiould be nofed that it is not particulary
well-suifed to viewing complex
wavafoms, such as video signals, due
to the sampling rates of the analogue
{o digital stage — ses Table 1 for furher
information.
A separgie software trial disk is also
| available for further evalugtion of fhe
projeci — see ihe Opfional list arthe
end of this arlicle for details. The kit
will be avallable in ready-builf form,
and fhere will be additional sofiware
available fo enable the sysiem fo be
used as a Specium Analyser, providing
Fast Fourer Transform funcfions (details
to be announced).
| It is advisable fo lead the sofiware into
| your PC befote building up the hardware,
since assembly instructions and diagrams
are incomporated info the ‘Manual’ pari
of ihe program o assist with construciion
and sefling up the completed unit. Note
that ine program must be running within
a Windows™ environment fo enable
ine 'Manual screens fo be displayed,
aifncugh the measurement modes
can be oparated in DOS ar Windows™
envircnmenis.
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Loading the Software

The sofiware is supplied on a 3-5in.
fioppy disk. and is in the forrm of an
MS-DOS program, which will also un
in fhe Windows™ enviionment. The
sofiware will run on any IBM-compaiible
PC of 286 or higher capacity. A mouse
is reguired to select ihe various program
functions. With the disk inserted in the
appiopriate diive, at the DOS prompt
or in the Windows Fie Managey, fype
a\insitall fo load the program. If you are
inying out the demonstration disk, go intc
the file manager, select the appropiiate
diive and click on the 'demo.bat’ icon.
if in DOS, enter fhe appropriaie drive;
inen fype:-'dema’ fo star the program.
Note that ihe conect mouse driver

(IMOQUSE or

equivaleni) musi be

selecied. oiherwise problems wilh
araphics cenuption or lack of cursor
qarow response may be expernenced.

Circuit Description

Refer to Figure 1, showing ihe block
diagram of ine hardware circuiity. As can
be seen, there are two distinct analogue
and digital seciions fo the circuit, which
will be dealf with separately fo smplify ihe
opeaiion descripiion as far as possible.

Analogue Section

This description describes ine operaiion
of the single-channel varsion of the

S,

@}) A o0 s

u

PC
STORAGE OSCILLOSCOPE g
4

Y-POs

Front view of the
Digital Storage PC Oscilloscope case.

The assembled
PCB in case.

oscilloscope, alfhough the second
channel largely duplicates ine first.

The signal being measured is passed 1o
the input altenuator via a fhree-posiiion
switch, which is used to select ihe mode
of inpui conneciion — AC, DC or GND
(ground). In BC mode, fhe input signal
is fed directiy 1o ihe input alienuator,
8oth DC and AC componenis of the
stignal will then be measured and
displayed on the screen,

If AC coupling mode is selecied,
the input passes fnrough a decoupling
siage on its way 1o the input aitenuator,
which blocks ihe DC component of ihe
signal in addition to very low frequency
AC signals, the —3dB cufoff frequency
being sef at 10Hz In the GND paesition,
ine probe connector is isolated from the
input affenuaior, while the input of fhe
atienuator is grounded — fhis provides a
quick way 1o check ihe zero reference
fine position on the screen without
having to disconnect the input signal,

The affenuation selecior consisis of
a frequency-compensaied vollags
divider, which gives aitenuation ratios
of 1:1, 1:10 and 1:100. The aitenuaticn
is selected by reed relays, and the
frequency response of inis biock is
adjusicble.

Overvoliage protection is provided for
he Iinput omplifier, 1o limit the maxmum
voltage levels to the omplifies input FET,
preveniing damage. The gain of fhe
inpui amplifier is sef fo either x4, x10
or x20, conirclied by ihe gain selector
stage. The Y-position of the frace Is s&i
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by control of the bias cunent applied
o the input amplifier.

The gain of ihe signal path defemmines
fne reference voltage span of ine AID
converier, fhe opaiafion of which is
ceonfolled with ihe END-COUNT and
AD-CLK signals, provided by ihe digital
section. When the END-CCUNT signal
is low, the conveiter operates and
the cutpuls are in an active siate. The
conversion cccurs ai fhe rsing edge
of the clock signal, AD-CLK. Whan the
END-CQOUNT signal is high, the converter
outputs are in the high impedance siate.

Digital Section
Tne 32MHz clock signal is fed via a
predivider (+2) o the precgrammable
frequency divider, which ouipufs the
dssired clock freguency. This is fed via
the programmable logic device (PLD)
as a sampling clock (AD-CLK) fo the A/ID
converter stage. The clock signal also
supplies e memory addiess couniers
[COUNTT) and the memory, G5 a wiite
enabile signal (WIE). The PLD addifionally
confrols the memory reading with fhe
Ot signal and the sefup dafa storage
laich selecior.

The lagiches store the selup data

conirclling all operations of ihe
oscilloscope hardware. The seffings
are fed o ihe loiches vio fne daia
output bus (DBO-7) from the RS-232
parallel printer por connector, J7.

The laich where the daota will be stored
is selected before the daia is written fo
the selected laich.-The latch selecthion
data is stored in the PLD.

The desired latch cenient is friansfensd
by the pregram fo the dala oulput of
the RS-232 connecior. It is than stored
in fhe selecied laich. Cortespondingly,
ihe oddress counters are resef, fen
begin o count, while the Ado-D converter
stage convers the analogue inpul data
into a digital form which is stored in the
consecutive addiesses of ihe RAM.

When ihe oddress counier has
reached 1.024, ihe PLD is infomed
that figgering is now cllowed becouse
enough data prior to the figgenng
point is.now stored in the memory. if
the TRIG-ON screan ‘bufion’ is selecied,
ihe figgering occurs when fhe
preselected condilions stoied o
the laich are fuifilled {ihe signal of fhe
selected channel posses fhe figgenng
level in the direciion seiected). When
figgsing conditions are mef, fhe counias

are allewed o begin ceunting. This sfate
remains until ihe END-COUNT signal
gees high, af count 3.072, which is

fhe count of samples siored o the
memory after figgerning. The foial
amount of samples sfored in mamory

is now 4,096 (= 1,024 + 3,072).

The PLD compares the four most
significant biis (MSBs) of ine AfoD
converier cuiput o the volue stored inthe
laich. If the TRIG-OFF "buifon’ is ssiscted,

[’ ing occurs aimosi immediately
affer the first 1.024 values fiom fhe
A4o-D converer are stored in memory.

Now it Is fime 1o read fne dafa from
the miemoiies to the PC, which happens
in 4-bit groups. The daia is fransfened fo
the R8-232 connecior daia inpul. A
2-io-4 line decoder s used fo seisct
which 4-bit greup is oulputied. Afier
reading all four groups from the RAM,
input 3 of he PLD goes high and back
to low. This pulse alsc increments he
addrass couniers (if the END-COUNT
signal is high), and the next memory
location con be read.,

After all the dafa has been read
(2 x 4,096 byies), ihe program sends a
RESET command 1o ine address counien
and ihe above ocpeiafion is repaated.

Hl DiGiTAL MEMOR Y
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 VELLEMAN K7163 PC 50

Assembly insfructions in a choice of languages.

Digital Storage Oscilloscope (DSO) mode.
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Above: Transient Recorder (REC) mode.

Right and below: Siored waveforms in TIFF form.
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Consiruction | box supplied with the kif is prediilled, Finally, following alignment of the unit
however, you will needic a ih el cli i sof
PCB Assembly y ppiy the as per fhe insfruciions in The soffware

The following insfructions apply 1o the
construction of a single-channel version
of the project. The dual-channea! version
has the anadlogue section duplicaizd,
ihough the digital section ond soffware
remain identical. The additional paris
forihe second channs! are available
separaiely - see the Optional Pars List.
There are two PCBs in ihe ki, fhe main
and supply regulation boords. The main
PCB is double-sided with plaied-intough

les, so enors in consiiuciion will be
difficui fo reciify. Double-check that eoch
componen i installed in iis corect
location before soldering in place.
ensure that all components are mounted
tightly cgainst the board, o prevent stay
RF inferference affecting the oparation
cf ihe sysiem.

A small soldering iron rated at no
higher than 40W and filted with a thin
Jip should be used, along with thin
gauge soldey, fo bulld up ihe boards
in order of ascending component size.
Note that DIL holdess are used: leave
inseriion of fne ICs unfil ihe PCBs have
been assembled. Furiner insfructions
are provided with fhe sofiware and
instruction manual supplied wiih ihe ki,

Box Construction

Refer fo the explcded assembly
diagram, shown in Figure 2. The
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labels to ihe detochable front and

rear panels, having first ensured ihat

ihe panels are clean. Ensure that the
labels are fitted in the comect posifions.
Careiully use a scalpel or similar fo cui
away ine labsel whare it coves the holes,
Do not expose the holes for fhe CH2
switcheas and sockels unless you are
aciuadlly building the 2-channgt version
of fhe project.

Next, fit the BNC socket [CH1) info iis
hale in the front panel. using the nut fo
secure il, then conneciine sockei fo the
main toard at feminals J1 and J2 using
two short (approximatiely 35mm) lengins
of hcok-up cable,

Hi the two Threaded mounting pillars
o the main beard, and secure fhem
with fwo bolis.

Fit the front pansgl 1o ihe main board
by means of the RV2 polenticmeter and
SW2 foggle swifch fixings. Hold the rear
oanel against the rear edge of ihe main
toard so ihat he RS-232 connecior fifs
info iis slof, then fit ine subassembly info
the box base, ensuiing the front and rear
panels slide into their respective giooves.

Fit the smaller board's foggle switch
SW1 info ifs hole in the rear ponsel, but
don’ fighien iis locknut yel. Posilion fhe
board so that its noles align with the
fwo mouniing pillars on the main board,
and secure it using two bolis. Now
fighien SW1's locknut.

‘manual’, affiix the lid of ine box using
fhe four screws provided.

Using the Software

The safiware is capable of unning
without The need for the hardware to
be connecied. In Windows, doubleclick
onthe 'K7103 PC SCOPE icon, which will
bring up a furiher iwo icons, PC SCOFPE
and '"MANUAL. Clicking on PC SCOPE
displays the 'vinual oscillcscops’.
compieie with screen and conirol
‘switchas'. Clicking on 'MANUAL provides
menu-seleciable instructions, available
in four languagss, and covering
details on general information,
specification, circuit dicgrams, assembly,
froubleshcofing, connection, adjusimeni
and descripiions of fhe various funciions,
The majcrity of ihis information can also
be found in the insfruction manual.

When in ihe varous program modes,
use ihe mouse to move ihe cusdr anow
fo the funciions that you wish to select,
ihen click on inem. Otherwise, maost
aspecis of the viriual insfruments’
operation are very similar fo when using
fhe equivalent real test instrument,

if using the demonshation disk, you
will need o access tha pregram via
ine Windows file manager or in DOS,
Qs described In the section 'Loading fhe
Sofiware’. Noie fhat the demne disk also
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provides a demonsiiaiion of the
(optional exira) Transient Recorder ond
Fast Fourier Transform programs — iefer
to the Optional Poris List for delails. To
salsct ihese functlions. enter the nomal
cscilioscope program, and use he
‘buitons’ abave ihe screen, labslied

‘REC’ for the Transient Recoider, and FFT

for the Fast Fourier Transform. Nofe that
vour PC must be fitted with @ suifable
maihs coprecassor fo enable the Fasi
Fourier Transform program io cperate.
Whilz in gither 'REC' or 'HF modes,
clicking on the 'DSO’ bution aove has
screen will retium to the Digital Siorage
Oscilloscope (nomal) mode.

To save off screen images, click en
ihe "SAVE’ bufton, and the image will
be stored in TIFF (Tagged Image File
Fomat) files— the name of Tne file
will be shown on the screen.

T retum to Windows or ine DOS
prompt while fhe program is nning.
simply click on ihe "EXIT bufion at

D-iype plug at ine oiher, The cable
should noi be any longer than 1-5m,
ofherwise Thete is the possibility of
caiugtion of ihe data flow beiween
ihe PC and ihe hardware.

You will nesd a standard yps
oscilloscope probe to connect fo
the inpuf BNC socket; enstre ihat iis
gitenuation swiich (where filied) is on
the %1 position. Conneci a suiiable 9 o
12V DC power supply fo fhe hardware,
ensuring fhat the posifive (+) connection
is opplied fo the cenire pin of fhe power
sockel.

Switch on the unit (by means of fne
on/off foggle switich en ihe rear pansl),
then the front panel LED should ligh.

The unif will now need 1o be aligned
in accordance wilh ine instruchions
provided in the sofiware 'manual’.
Ensure ihat this procedure is done
conecily, since the level of afiention
here will determine the accuracy of
the finished sysiem.

must be applied to obtain a meaningiul
screen wavefom., Put simply, ine
sampiing rate must be af least double
that of the signal fo be measured, T
ensure fhar fiis is the case, i is advisable
fo inifially sef the timebase sefiing 1o ifs
maximum setfing (100ns/DiV), and then
reduce it until ihe displayed waveform

is suifably defined. Note, howsaver, That
quanfisaiion sieps are visible on cenain
wavefomns, in poricular, sguars waves
Table 1 provides detdils on how the
sampling frequency varies according

to ihe timebase sefiing.

When saving screen wavefoims, the
image is stored as a TIFF file with the
flename S01.TIF, subsequent save
opeaiicns incrementing ihe flename
to SO2.TIF, S03.TIF, eic. However, if ine
program ks restared, the sequence is
reset, which will inus overwrite siored
scresn image files without waming.
Therefore, if you wish 1o refain a
waveform image permaneantly, you

the bottom right of the screen. shiould exit the program and rename
the file, o fransfer i info an aliemative
directony/onio a spare floppy disk —
or print oul a hardecpy.

MNo bandvadih is quoied in the
rmanufaciurer’s specification, but it is
estimated o be approximaiely 10
to 15MHz

Further Notes on Use
Because the Digiial PC Gscilloscope
usas an analegue-io-digital converier
fo sample ihe incoming signal, it should
be bome in mind when camying out
maosurements thai Nyquist's thecrem

Using the Hardware

Connect the h::rd ware o the PC’s
paraliel printer por (LPT1), vig g 25-way
fibbon cable feminated in a 25-way
D-type socket at one end, and a 25-way

&=

DIGITAL STORAGE PC OSCILLOSCOPE PARTS LIST

OPTIONAL (Nofiny Kif) The Mapiin "Gel-You-Working' Service is gvailable for this project,

Oscllloscope Probe 1 [(AQ58N) s Letors Guide of curent Maoin Catalocus for datall
Un liated 800 EowerE 1 (YM85C) see Consiruct .;} J.uena; current Mapiin .,c:aog!;;#? d 0.5.‘
Dual Channel Expansion Kit L (95117) Order As 95086 (Digital Storage PC Oscilloscope) Price £169.99H1
Digital PC Osciloscope . L . . .
. : Fiease Note: Some paris, which are specific 1o This projsc
Demonsiration Disk T (95118) i ollahie seroal !
Ready-built 2-channe! PC Osciloscope 1 (TBAT) (&g FOB), eve: ot ovatable sepoiaiony:
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A first for Electronics =
we have fifteen cyberspy.

books called Hard Target B
James Adams to give away

James Adams is the journalist known
and trusted more than any cther by
the world's intelligence agencies, and
frequently comes acress infonnation
S0 secret that publishing it as fact s
beyond his power: But that does not
stop fhinT from publishing it s fiction.
itis this core of knowledze and
undersianding that Adams has that
makes Hard Targe! as close to a pamer
on how modem spy agencies operaie
as any ordinary citizen s liable t© et
The weapaens, training; technology
and ‘mindsets’ that charactenise today;s
intelligence operations are all I be
found in Hard Target.

Against this baderound of unimpeachable
authenticity, James Adams has woven a
story of human and enminal drema that
starkly lllustrates the temifving challenges
ofithe uncertzin world we now inhabit.
The nules have changed, the old cerainties
are gone, ancient foes are now friends,
and vice versa: No other writer could
give us such a clear understanding of
the precariousness af aur security. with
such eloguence and nerve-tingling action.

Al the heart of the conspiracy of former
agents lies the greatest threat to humanity,
arcund today: biclogical weaparns. The
reneszades intend to grab them and market
them to ihie highest bidder. In post Cold
War Russia, with unceriain security/to
protect them, 14 varieties of plague have
been:developed. They have no antidote.
A microscopic portion £an wipe out
hundreds of thousands of people.
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WSTRIS IS not fiction, it is fact, and
the scepanos Adams weaves aound
them are fmghieningly possible.

In 1285, Adams ieamed of a debate
being conducied deep in the Pentagon
abolit Imagiitanks moving ulider cover
of darkness towards the Kuwaiti border:
Using technigues as sophisticated as
-any inelligence tradecraft, Adams got
the story, stood it up, and ran it in the
Stunday Times. Within 24 hours of the
story's appearance, Brtish Intelligence
reparted communications between the
tank commanders and Ir2q’s military
rulers that'mdicated the aricle had
niown the operation wide open. The
tanksitumed back — the crisis was over

In the same way that a spy will cultivate
agents n sensitive places, so doss a
joummalist like James Adams develop his
own secret sources, The peaple Adams
Knows are in the highest reaches of the
WOrld's oSt Secret agencies, and keeping
thelr icentifies confidentia] reguires a
special bond 'of trust and intesrity.

But James Adams makes clear ane
imporiant distinction between himself
and the inhabitants of the shadawy world
he frequents with such ease. “Their job
is o uncover the secrets that Hreaten
‘our world, se is mine. Their inclination
is 1o bury those secrets, as a joumalist,
mine is to eXpose them’, said Adams,
Hare Targetis published
ol 4 April, priced £9.99.

Violencs sk dkokk  Sex &

Win one of fifteen copies
of Hard Target in our
free book draw!

Hiteen lucky Electronics readers need
not pay a penny for a copy of Hard
Target. The first fifieen readers whose
names are drawn from the Editor’'s
cloak(!) on 22nd Apnl, will have a
copy delivered o their home.

Please note that due to the nature
of the book, we consider it is anly
suitable for readers aged over 18.

-

mll in the coupon and send it {o;
‘Hard Target Competiticn’,
PO. Box 3 Rayleigh Essex SS6 8LR.

Name

Address

Post Cede

Telephone No.

- - -

[ e



The digital revolution that has cccurred
in the audio field is now extending to
video. [t has already begun in a small
way with some of the disc systams,
but is set to accelerate with the amival
of new video tape formats, video
editing systems using computer
technology and, perhaps more
importantly, the advent of digital
cable, satellite and terrestrial broad-
casting. New things are appearing
all the time. .

THE reason for this enthusiastic
conversion from anslogue-to-digital is
a relatively simple one: the digital
signal is highly resistant to degradation
because even if it accumulatas noise or
distortion through the recording and trans-
mission process, it can be simply comrectad
as long as the binary data can be identified,
and any data that is missing can be
recovered by error correction techniques. tt
is also amenable to compression. Which is
fortuitous, because using bits to represent
voitage levels places a considersble demand
on bandwidth.

Invthe Beginning

Experiments with digital VTRs (DVTR)
began in the broadcast domain, where the
improvements in quality and fiexibiiity would
be worth the high cost. The first DVIR was
developed by the Research Departmeant of
the BBC in 1974. This recorded a composite
video signal, with 2 sampling frequency
twice that of the 4:-43MHz PAL colour
sub-carrier frequency (27..) using B-bit
quantisation. The tape was 25mm wide
gamma-iron oxide of 1,460m in length,
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which allowed just 8 minutes of recording
time @74rm/hr). Not surprisingly, it remained
experimental, and it was another five years
before Ampex and Sony announced proto-
type DVTRS. Both were NTSC, and sampied
at 3f. with 8-bit quantisation. The Ampex
reduced tape consumption to 69-Tm3hr, and
the Sony to 22-4. However, the recording
density was still too low; commerdalisation
had to wait for the intreduction of high
density tape and heads capzble of recording
submicrometre wavelengths.

It was not untl 1987 that the technology
finally caught up with the ideas, and Sony
launched a DVTR conforming to the
internationzally agreed D-1 standard. This
uses 19mm high-coercivity cobslt ron oxide
tape, at a rate of 19:6m%hr. Unlike its

Sony DV camcorder.

forebears, D-1 uses a component video
signal, and the machine can be switched
between PAL and NTSC. The signza! consists
of luminance (Y) and colour differance
signzls (RY/B-Y); these being sampled at a
ratio of 4:2:2 Y at 13-5MHz, RY and BY
at 6:75MHz. This halves the horizontal res-
olution of the colour, but because it is the
lumninance that provides all the picture detall,
this comprormise is acceptable o reduce the
data rate. Quantisation is again 8-bit. The
recording and playback system is shown in
Figure 1. The signal is recorded in time
division muitiplex (TDM) form, with the
individual bits recorded as changes in mag-
netic direction — 0 = S-N, 1 = N-S. Because
the volume of data is 2260 -bit/s, each field
is divided into twelve tracks (PAL), and
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subdivided into video and audio sectors
(se= Figure 2), with the four audio channels
sampied at 4BkHz/16 bits. Its cost, however;
has limited it to top-end niche markets
where quality is paramount.

Thus,; in the following year, Ampex and
Seny launched machines conforming to
the more affordable D-2 composite video
standard. This samples at 47, with 8-bit
quantisation, and has a data volume of
154M-bit/s. The recording principles are
essentially the same as D-1. However, the
use of 18mm metal partidle (MP) tape has
allowed minimum wavelengths down to
0:7%um (PAL) by comparison with 0-88Um
for D-1; and azimuth recording has reduced
frack pitch to 35:2Um (PAL) by comparison
with 45-0uUm, reducing tape consumption to
Sme/hr.

Then in 1991, Panasonic launched its
composite D-3 format machine which
further cut the cost. This is based on work
by the Japanese broadcasting company
NHK, and uses 12:7Tmm MP tape, recording
tracks of 18Um pitch with minimum
wavelengths of 0:71um — halving tape
consumption. The D-3 format also allowed
smaller cassettes, and smaller and less
expensive hardware to be usad.

Nevertheless, it was the last composite
format DVTR to be introduced. The increas-
ingly complex production and post-produc-
tion systems then being installed by
broadcasters worked more effectively and
at higher quality with component signals.
Separate processing of the luminance and
colour difference signals gives a wider
colour bandwidth and eliminates cross-
colour and cross-luminance artifacts. [t also
removes the nead to decode the signals for
some post-producton processes and sub-
sequently re-encods them for recording, and it
is more flexible with regard to TV standards.

1893 proved to be a bonanza year for
DVTRs, with three 4;2:2 component formats
being launched: D-5 from Panasonic (based
on D-3) Digital Betacam from Sony (based
on analogue Betacam) and DCT (Digital
Component Technology) from Ampex
(based on D-2 and data recording machines).
If you're wondering what has happened
to the D-4 format, there isn't one: four is
apparently an unlucky number in Japan,
and no manuiacturer is going to risk the
possibility of buyers being superstitious.
D-5 and Digital Betacam use 12-7mm MP
tape, while DCT uses 19mm MP tape.
All three employ 10-bit quantisation to fur-
ther improve the video quality. Also, Tor the
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lﬁ./ﬁ Conversion Circuit I
cording i
ysiem
Error—cerrecting
Encoder

)

! Modulator

4
L Head Amp I

La

Recording Head

| Video Duipug I

tﬁ tﬁ ts

[_ Matrix Circuit |

t\r fﬁ—-‘f t?.-v

ID/'A Conversion Cir-:uitl

Error—correcting |

Encoder
t Playback
l Modulator I Sysiem
1
I Pre—Amp I
)
Read Hszad

Taps /

Angclegue video signois from video input poss through a matrix
circdit and A/D conversion circuit bsfore being gquantized as
digital '1's ar '0's and recorded on tape.

Figure 1. Block diagram of digital video recorder circuitry.
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Figure 2. Track arrangemeant of D-1 format.

first time in the broadcast market, Digital
Betacam and DCT apply bit rate reduction to
reduce tape consumption. This employs
Discrete Cosine Transforms and Variable
Length Coding, which operate by first
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dividing each field into discrete blocks of
pixels and transforming those into horizontal
and vertical energy components of naeasing
frequency, then assigning the shortest
codes to the rmost repetitive signal levels
and the longast codes to those which occur
the least — achieving a compression ratio of
2:1. Because itis an intrafield system, there
are none of the motion artifacts that can
mar some other compression systams.

Digital Video (DV)

Despite expanding the DVTR markst, these
formats are still only relevant to broadcast
and top professional users; those lower
down the professional scale, such as
consumers, have had to continue using
anzlogue formats. Untl now, that is. In my
article ‘Digital VHS Explained’ in Issue 97,
| described D-VHS, which can record a
bitstream from a cable or satsliite receiver;
and component Digital S for the lower-end
professional user. The latter has just been
launched, but we're still waiting for D-VHS.
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| also briefly referred to the component Digital
Video cassette format intended for both
consumer (where it is known as just Digital
Vides or DV) and professional uses: Scny has
now iemched two consumersemiprofessional
DV camcorders: the DCRVX1000 2t £3.500
and the slichtly more affordable DCRAVXT00
at £2,800. While JWC and Panasenic have
exnibited camcorders - the fonmer an ultra-
compact model. The protessional side of
Panascnic has zalse shown 2 full rangs of
DV(CPro products — camcorders, 2 portable,
2 field editing machine and = studio VIR

The standard for DV was devised by a
committee of electronics companies and
has the support of many more, together
with some well-known names from tha
cemputer, photographic and tape industriss
—52 in gll. Their intention has been to create
a2 fermat that can be used Tor camera
acquisition and post-production, both
consumer and professional, and for record-
ing present PAL and NT5C brozdcasts, with
the builtin fadility for uparading to future
video systems.

DV uses 6-35mm double-layer metal
svaporated (ME) tape in two sizes of
cassetta: 2 Mini DV cassetie which alows
up to one 1 hour of recording and the larger
standard DV cassetie with a 4-5 hour
capacity, with the tape running at- 18-Bmmys.
The former will be used for camcorders,
but both will be accepted by VIRs without
an adaptor being required. An eptional IC
cassette memeoery will provide a t=ble of
contents list to fadlitate rapid searches; but
even without the memory, high-speed
access is stll possible in the VIR by using
subcode data. Recordings are made by two
heads on a2 21-7Tmm diameter drum rotating
at 9,000rpm, laying down 12 tracks per
frame (PAL), each of which is just 10Um
wide and divided into seciors (se= Figure 3).

The sampling ratio is 4:2:0 for PAL and
4:1:1 for NTSC - both using 8-bit quantisaton.
The PAL ratio maintzins the colour sampling
rate of 8 75MHz, but RY and B-Y are
sampled on altemate lines which halves the
vartical colour resolution as well as the
horizontal; with NTSC, the vertical colour
resoluticn is maintained but the horizontal
resclution is reduced to one guarter.
However, in both cases, the coleur band-
width is still grester than consumer anslogus
formats — about 3MHz for PAL and 1-5MHz
for NTSC. Bit rate reduction is employed,
using inrs-frame oparaton at 5 511 rato.

HITACHI

Hitachi flash memeory camcorder.

Tape
running

etc. are recordad)
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= X .
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Top view

One frame : 10 tracks for NTSC
12 tracks for PAL
Head Recording machanism

Figure 3. Track amangement and recarding mechanism of DV format.
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This allows video dsis to be recorded at
25M-bit/s, with z total data volume of
41-85M-bit/s, which includes audio, error
comrection, efc. The horzonta! video resclution
is daimed to be around 500 lines - 25%
grester than HiB and SVHS, and 2most doubls
that of 8mm and VHS. Two digitsl audio
standards are provided: one stereo track
using 16-bit inear quantisation with sampling
frequencies of 48, 44-1 or 32kHz, and two
stereo fracks using 12-bit nendinear quan-

The standard slso includes a number
of additional facilities. The PAL version
incorporates a 16:9 mode, giving a full-
screen image on 3 widescreen TV or a
stimrboximage ona 4:3 ==t Thes s provision
Tor recording z five second still image ffom
& memory store (2 ‘photo search’ fadiity
enzables stills to be found among the movie
recordngs). Thare s also timebase corecion
10 minimise jitter, a video printar cutput and
a digital interface to retsin quality during

editing and copying (but with a copy
managament system used for commercial
and prerecorded tapes). it also alows up to
64 DVTRs to be nebtworked.

DV CFro is essentslly the same, but more
robust MP tape is used, and it is run at
33-813mm/s to increase track pitch to
18Um. A control frack and cue channel are
also 2dded, and PAL and NTSC both use
4:1:1 sampling. However, it wil still ba poss-
ible for the professional equipment o play
normal DV tapes. Beczuse modem post-
production is repidly becoming a hybnid world
of t2pe and disk, a player will be available to
downlozad rmaterial to a server at 4 spesd,
and a DVCPro compsztible Digital Disk
Recorder (DDR) is under development.

=sides the Standard Definition version
of DV and its professionsl offshoot, there are
Thres other variants Tor future use. One is
High Definition to record the Japanese 1,125
line broadcasts, together with future HD
systems and spedaslised industmis! and med-
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ical recording. This will use ME tape, but run-
ning at 37-584mmy/s to record 20 tracks per
frame using four heads on the drum. The
sampling frequency will be 40-5MHz for
luminance and 13-5MHz for the colour
difference signals, giving a horizental resoiution
of about 600 lines. The other two are
intended to record the Advanced TV high
definition digitsl breadcasting system in the
USA and the Digital Video Broadcasting
system that will be introduced into Europe.
These recording standards have yet to be
finalised.

Tapeless Video Recording

Tape has undeniable attractions for users,
with its abllity to store large amounts of data
at low cost. Unfortunately, it does tske a

comparatively long ime to access that dats,
and the hardware requires a lot of high-
predsion moving parts.

For this reason, Hitachi is daveloping a
camcorder without moving parts that uses
a 400M-byte rultiiayesred flash meamoery to
record for thirty minutes. A digital input/
output allows the data to be downloaded to
a storage device or transmitied over a
phane line, as well a= recording from an
external source, and it has an output from
the DSP for TV viewing (see Figure 4).
However, it is not expeciad to become a
commercial resfity for another five or six years.

In the meantime, there is the CamCutier
—the first camcorderto use hard disks. ithas
been jointly developad by Avid (who make
hard disk editing systems) and Ikegami (Who
make professional video cameras), and it

Figure 4. Block disgrams

of Hitachi flash memory
Recording
Media
¥

Encoder/ = Micro—compuisar
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should now be available for professional
news gathering. Theare are no moving paris
in the camera iiself, these are all in a slot-in
FieldPak containing two 1-2G-byte hard
disks. This is harmetically sealed and claimed
o bz shock-proofed to 5G over 2ms without
data loss and over 2,000G when not
operational (they know what news gathering
crews can do to eguipment). Sampling is
4:2:2, B-bit, and the video is comprassed at
7:1 for 1510 20 minutes recording (future de-
veloprnants will inciude variable comprassion).
Four channels of 48kHz/16-bit audio are alsa
provided.

lt has all the normazl controls, plus fadilities
such as "‘Retrol.ocop’ for constant recording
in & predefined loop of time, and time-lapse
recording. However, its main advantage over
a tape-based camcorder is that itis also 3
nonfinear editing system. Once the shots
are an disk, they can be randomly accessed
using the LCD panel and contrels (ses Fgure
5). All clips are automatically numbered,
and tmeacode is recorded for each frame.
Any frame or clip can be viewed in the
electronic viewfindar, assembled in any
order, rearranged, trimmed or deleted, to
build up sequences without leosing any
mazterial on the disks. The sequences can
than be trensmitted by microwave or satel-
fite link back {o the studio for immediate
broadcasting. Altermnatively, FieldPsk's can
be returmned to the studio and inserted into
a MediaDock to feed a studie nonlinear
edtor, insert segments into an on-air server
for broadcasting or a network server for
rultiple access.

So it's versatile, but on the downside,
a FeldPak costs over £1,000. However, it
is classed as capital equipment for tax
purposes, and itis expected to last for sbout
30,000 heurs, whereas tape is disposed of
siter only a faw uses — and professionzl
casseties are more expansive than consumer
ones, so Avid and kegami weuld ke potential
users to think of it a5 an invastmeant.
But, even so, an sltemsative to expensive
hard disks would ebvicusly be welcomsd —
particularly if such a camcorder is ever going
1o gain brosd acceptance and perhaps move
into more cost-conscious markets. The
same applies to rack-mount/desktop DDRs,
wihich are steadily gaining acceptance inthe
broadcast field as sltarnativas to DVIRs
whers quick, random access to the data s
dasirable.

Magneto-optical (MO) Disks

One possible solution is to use rewriteable
magneto-optical (MQO) disks, which are
zbout ona-fifth the price of hard disks and
have the zdvantzge of being removable -
butthe disadvanisges of being comparatively
slow. However, this is exacty what Eidos
has done with its new Optimz nenlinear
editing system for deskicop use. This uses
bath 2 hard disk and 1-3G-byte MO disks.
The latier’s Iasck of spe=d is compensated
for by Eidos’ digital video compression
system, ‘Optimizer’, which is more efficent
than the commonly used Mction-JPEG
(z standard developead by the Joint
Photographic Experts Group, which
compressss frameas individually using
Discrete Cosing Transforms).

As with DVTRs, nonlingar editing was
originally developed for broadeast use, with
systems being launched in the early 80= by
compznies like Avid and Quantsl, and has

=
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The boards for Fast Electronics Digital PiayeriRecorder for linear and non-linear editing: the basic board
that provides one live video channel, with piagyback option for two channels, and audio board en rght.

guickly moved down the affordability scale,
all the way to the consumear market. These
studio and deskiop video (DTV) systems
employ computer hardware and software
to control the post-preduction processes.
A large capacity disk is necessary, togsther
with plenty of RAM and a fast processor to
store and manipulate the large volume of
datz in real time. Once the audio and video
has been copied onto the hard disk(s), it can
be edited randomly like the CamCutier
However, in this case, the oparstor has the
cgnvenience of 2 monitor to see what is
going on, plus 2 keyboard and mouse for
control.

Each scene can be represented by a small
still image for quick identification. The
position and duration of each edit in &
seguence is displayed as a graphical repre-
sentation on an intersctve timeline, which
enables rapid changes to be made to both
video and audio, as well as facilitating the
addition of titles, graphics and effects. And
If changas don't live up to expectstons, the
work can be instantly retumed to 2 previcus
52

Sony DLE-‘fDOmﬂneafsystem for live event coveragss
-

undo lavel, ready to begin again. Once it is
acceptable, the piece can be sent fo an
on-air or network server; copied onto video
tape or recordable disk, or an edit dedsion
list generated for automatic editing of
original tapes. Many nonlinear systems are
hybrid types that can control editing
bebtwean two or more VIRs (@nalogus or
digita), efther on their own or in combination
with the hard disk.

Besides their general uses, and pardcular
application for news, othar uses are being
fourd for them, too. Sony’s new DLE-100,
for example, will be used for covering live
events. it has two channsls of hard disk
storage: one for editing and showing high-
lights, with variable-spesd contro! providsed
by the dynamic moticn coniroller, the other
to continuously record the live action —
recording and rerecording for up to an hour,
or five hours with additonal drives. It can
also control 2 VIR via the dynamic maotion
controller.

Disks will also be necessary o store the
digitised video and audio for Video On

Demand (VOD) services. VOD is applicable
to cable services which have a high degres
of interactivity with their users. A video
programme chosen from a menu will be sent
directly to their home, with the subscriber
having the same degree of control ovear its
running as they would when using & video
recorder. To achisve this, the onling server
must be backed by a vast array of high
capadity disks, and the signals must be com-
pressed or the service would become
unmanageable — it would also ba impoessible
1o get it down coaxiz! cables.

Compression will be either MPEG-1 or
MPEG-2. Unlike JPEG, conceived for still
im=zge compression, the Moving Pictures
Experts Group had cnly motion on their
collective mind. With MPEG-1, compression
to 1-5M-bitfs begins by redudng an interlaced
frame to a neninterlaced frame of one-
quarier size; intra-frame JPEG comprassion
is then zpplied, and that intra-frame (or
l-frame) becomes the reference for other
frames; predicted frames (Pframes) ara
then created to predict changes that will
occur in the picture — with only the actual
changes being stored. Lastly, bidirectional
interpelation frames B-frames) are areated,
which average the changes basad on infor-
mzticn from previcus and forward frames.
The frequency at which the |, P- and B-
frames occur is determined during the
encoding process. MPEG-1 is already usad
in the consumer markst on disc formats like
Video CD, and zchieves s guality that
approximatas to VHS, with audio similar to
DCC/Mini Disc. MPEG-2 has a higher data
rate (from 2M-bitys upwards), providing
the quality necessary to cater for 16:9
widescresn and high definition (plus the
fadility for camrying several channels mult-
plexed into a single bitstream), and muitiple
audio channals of CD quslty. It is the same
as MPEG-1 in principle, so an MPEG-2
decoder can handle both, but the MPEG-2 |-
frame is a full resolution interacad frame.

The logistical problems of VOD has rather
tempared suppliers’ enthusiasm, and thay
are now talking sbout Near VOD (NVOD),
where the same programme ¢an be frans-
rnitted on saveral channels with the start
imes staggered on each, e.g.,: Channsl one
begins at 19:00, Channel 2 at 19:15, and so
on (which is equally suitaed to satellite trans-
missions). Recently, Sony showead a proto-
type NVOD system: the filmis recorded onto
MO disks, with each drive being capable of
supplying 16 dats streams, which when
decoded, provide the 16 time-offset copies.
It is expeciad to be available this year

So too, is Digital Video Broadcasting
(DVB), the Eurapean standard that employs
MPEG-2. The first digital Astrs satellite, 1E,
is alrezdy in orbit and should soon be fully
operational, and 1F should have been
launiched into orbit by the ime you read this,
while 1G may be launched towards the end
of this year. DVB will also be the standard
for digital broadband cable and digital
terrestrial fransmissions. Anslogue Tans-
missions are expected o continue slongside
digita! for the next fifteen to twenty years.
First with set-top boxes for the digital video,
and then dual standard TV recaivers.

Interactive Television

It is predictad that such boxes and receivers
will evenually converge with computers, to
fumthe TV into 2 communications cenre to
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provide a wide range of interactive services,
as well as normal and pay viewing (ses
Figure 6). These services will include home
banking and shopping, downloading com-
puter programmss and games, sending and
receiving data and e-mall and surfing the
Intemet, all via a built-in or PC card modem.
Opticnal peripherals will include printers, and
optical disc drives capable of playing all the
CD-basad standards - including the new

Digital Video Disc format. As the number of
services increase, the providers of these wil
be able to transmit new software that

automatically upgrade the box or receiver.
A number of companies have already
demonstrated such set-top boxas,
integrated receivers and receivers that
can accept RGB signzals from 2 computer. An
alternative method is to have 3 central
super-computer, with digita! boxes and

receivers being treated as network ter
minzls, In this way, the costwould be less, ard
those consumers who are unfamiliar with
computears will not be put off.

But it still begs the question of whether a
sufficient number of people will want, or ba
sble to afford, a2l these new possibiiities?
The future for digital video looks bright, but
precisely what form it will take remains to
be seen, B

NEWS FLASH!

The Worshipful Company of
Turners 1995 Design Awards

The Silvermedal plus £1,000 was awarded to ex Ralls
Royce engineer Leslie Dilks of DLK Design Derby
for the low-cosi, compact, portable potters wheel
named the 'Discus’.

The design of the Discus iakes advantage of
modem technolegy, and is ciaimad to be the greatest
advance in pofters wheel dasign for 100 years.

Tha wheel is driven by the very latest eleciric motor
technology, an extremely powsrful fiat ‘pancake’ motor
only ana third the height of a conventional motor.

Faor turther information contact Lesliz Dilks DLK
Dasign Assccistes, Tal (0332) 371635,

Thie Bronze medal plus £500 was awarded to Philip
Davizs and John Emmett of Design Agres, Liandarey for
a cost-efiective High Torqua Matal Fastener System.

The High Torque Fastenar System is compesad of
2 computer generated sheet metal thread form, piarce
punch and die, and a complementary buttress thread
design that aliows the matenal thickness to be maiched
exactly 1o the pitch of the screw.

Tne High Torque systam can be usad lo ensure
sitive earthing of electrical products to a standard

needed for BEAB cerfification, and assist compliance
wilh current EMC regulations.

For funiher information contact High Torquz Fastener
Systems Ltd,, Tel: (01792) §17800.

The Bronze medal plus £500 was also awarded to
Stuzrt Burgess and Jonathan Khang of the Enginesring
Design Centre, Cambridge University for 2 navel rotary
damper using material hysteresis.

This naw fype of rotary damper is primarily intended
for speed controf in acrospace appiications and is the
first to use the working principle of material hysteresis
o dissipale enargy.

The first prototype has been manufactured and
tested with very goad results. It is planned to canry out
qualification tests with Matra Marceni (UK).

Entry forms for the 1996 awards can be obtained
from: The Warshipful Company of Turners, cfo
27 Newbold Terrace East. Leamington Spa,
Warwickshire, CV32 4ES. Conlact: Nicola Linguard
Tek (01926) 338423,

Chips Are Down for Intel Users -
Again

As we head for print, we receive naws that Intel
has admitied that its iatest CPU, the Pantium Pro
contains a data processing bug wiich graatly reduces
overall processing speed. This is the second fime in

18 monlhs that Intel has had to admit to smor in its
processors. A fioaling point emor in the Pentium cost
the company £306 millien in replacement devices.

Intel has sold around 100,000 Pentium Pro chipseisto
PC mamdacturers. The company reckons 1,000 t0 2,000
of those may nead replacing. But analysts have reacted
quickly saying thal Intel made similar elaims about the
fiawed Pantium, but was |ater forced to exchangs the
chip for any user that demanded a replacemenL.

This isin the samsa wask that Oratie CEO Lamy Elison
showcased a prototype version of the Oracle Netwark
Computer (NC) in front of 2,000 press on the West
Coast. The NC is expecied to hit the UK high strast
in Seplember with a price tap of £300. Could we
be about 1o see a shift away from the Windows/ntel
dominance of the world?
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A readers’ forum for your views and comments.
If you would like to contribute, please

address your replies to:

Chaos Theory

Dear Sir,

My cheap RS-BX404, bought with
my student grant (that's what the
grant is really forl) is playing the
misaligned game with the fapes!
However, an idea just came o me
regarding the dispute about CDs,
tapes and records, i.e. how CDs
ara inferior (or so they say) in
sound quality to the other two.
Notice how a pura sins wave is
painful to the ears, and also how
old synthesizers were judged on
how many oscillators they ussd?
Notice also how most musical
instruments (including the human
voice) employ some soit of pilch
bending. Additionally, people
camplain aboul electronic music,
and how it is just foo periect.

The thing about tapes and records
is that they have mechanical
sources of ‘pitch bending’. You

will never gat a tape transport
mechanism that will have zero
flutter, or a tumtable and stylus
which are 100% cormect; fhe
tumitable for speaed and the stylus
for the comect reading of the
grooves in'a record. Now | think
that the perfection of CDs make
them sound too perfect. By all
means, a recording medium should
be Tlat’, in that what goes in must
come out exactly the same.
However, humans have non-periect
ears — our heanng is nonlingar.
There has to be some additiénal
properties involved (which | would
term ‘psycho-sonic’). | would also
add that pacple who really love
CDs (not for their ease of use,

but for purely sonic qualities) are
not as wam in personality as
human beings should be. Thay

like things to be pradictable, preciss
and clear. No chaos, now wrinkles,
no humanity, no LIFE! They have
such hatred of all things old and/or
imparfect — well, I'm sure you know
the sor! What | suggest is that

the next generation of CD players
have what | would term ‘wamth
generators’; just some form of very
complex hamonic generator circuit
The CD itseli should bs leftas it is,
since we want the information to be
as ‘perfect’ as possible. And no,

it's not the bandwidth that is the
problem; most tape decks only

get up to 10kHz fiat, and they
sound fine: lronically, | am
suggesting that we actually put
distortion back into CDs, albeit

of the right sort.

V. Ago, Stanley, County Durham,

The issus of the relalive pros
and cons of altemative forms of
sound recording mediz is a highly
subjective one, fnough many have
criticised CDs of giving a sound
that is too clinical, but then those
paying for the extra cost of a CD
generally expect perfection! A
swiichable ‘warmth generator
circuit built info the playback
machine would be a very
worthwhile feature. In the
meantime, the Sound Check
CD is worth looking at in order
to see just what your CD player,
amplifier and kers are
capable of. True high-frdelity is all
oo often lost in the reverberations
and the mixing process of
commercial recordings.
54

The Editor, Electronics — The Maplin Magazine
P.O. Box 3, Rayleigh, Essex SS6 8LR, or send
an e-mail to: AYV@maplin.demon.co.uk

STAR LETTER
In this issue, John Noble of Rainham in Kent,

wins the Star Letter Award of a Maplin £5
Gift Token for his well-recsived lsfter.

2. 2.2.2.90.6.8.0.0.0.6.9.2.0.0.0.6.8 1

Dear Sir,

A friend recently gave ms a couple
of old issues of Efecironics — Nos.
29 and 32, in which were articles
entitied 'Exploring Radio’ by Graham
Dixie, togsther with a circuit fora
simple short wave receiver. | might
add here that | have been an ardent
reader of the magazine since 1291,
I'm 62 now, and was a very keen SWL
back in'the '60s and 70s, and on
retiring, | kave resiarizd this hobby. |
have been using an old poriable
whigh leit much to be desired, and
hava besn on the lookout for 2 simple
set to build — consiruction also being
one of my hobbigs in the dim past

| have always been interasted in the
more basic receivers, fo be able to
scrape the last bit out of the etherand
Tmally succeed in deciphering a signal
deep in the murk is to me, success.
Radio hamming these days seems
o depend more on ong’s depih of
wallst than on capability and skill. |
must admit though, | was not overly
impressed when | studied the circuit,
but being pushed for cash, | decided
o have a bash at buiding it Amazingly.
it worked first time (whlch was rather
unusual with anything | buiit in the
past!) Admittedly, | did have to doa
lot of fiddling about winding coils, but
finally gol it working successiully over
two bands, 310 SMHz and 5o 10MHz.
and the results were outsianding

when you consider what this fiifle

recsiver consists of. | have fond
memornes of one-valvers in the old
Howeaver, | have two complaints.
First, | cannot get the full claimed 2W
audio cutput, although the earphone
side works a treat. Second, though
I've wound dozens of coils, | cannot
get my favourite band, the old 160m
Top Band. Is it possibie that thers
was a mistake made in the criginal
circuit to explain the lack of power?

| would be very interested to hear
from other p=ople who have built this
circuit, o hear their comments and
compars noles. | decided | would fry
an S-meter on it. and bought Howes
DCS2 S-meter kit Though this works
quite well, 1 find the current drain vary
— can anyone provids a simple
altemative circult | could use, pleasze?
So far, | have received France, Canatla,
America, Ausina, Radio Prague,
Radio Finfand, Kol lsrag!, Radio Sofia,
Radio Korea, Radio Beijing, Radio
Sweden, Deutsche Welle, Bussels,

Voice of Frea China, Turkey, and a
load of American refigious programs.
My antenna is a 80ft. long wire, 25fL
high. and I'm presently building an
ATU. Not 2 bad colecion fora simple
set, eh? Whoever designed it should
be very proud of their efforts, and |
thought I'd let you know you have a
salisiied readerl

Good to hear that you have managed
fo obizain such an imprassive mceptam
coverage from this simple receiver.
The audio amplifier output stage of
this circuit, based on the TBABZO0M
2W (into 8Q) ampilifier IC, is printed
as per the manufaciurer's data shest
building block circuit, with the onlfy
difference being the addifion of the
volume control on the inpui o this
siEge. A lack of ot power, assuming
the power supply {o bs adequats,
could be because of a faully IC. or
psmaps the volume pofentiomster.
You could try directly connecting the
input of the audio ampiter (pin 31 o
the junction between R2 and L3, via

a suitable decoupling capacilor (e.g.,
100nF), which would identify whether
the problem was down to the
potentiomefer or the IC. If any readers
can help with Mr Noble's requests we
will gladly pass on your information.
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Eleclronics -

Charge!

Dear Sir,

With to the feature ‘New Baltery
Technology’ in the March issue, |
must dispule soms of the information
in the aricle. Firstly, the ‘fact’ that
primary cells cannot be recharged
and will expicds if any attempt is made
to do so. If this is the case, why are
several charers avalabls commercaly?
With pulsa charging techniques,
primary cells can be recharged or
perhaps regenerated to a imited
extent. Dry cells can be

but only & few times, up to 10 tlmes
seams fo be an accepted figurs.
Secondly, the stated self-discharge
rate for Ni-MH celis of 2 wesks sounds
rather severe, though | have seena
figure of 2 month being suggesied.
Last year, | purchased eight Ni-MH
celis and charged them using my
constant current Ni-Cd charger for
16 hours:at 120mA. Nearly 2 months
later, having bsen used for faidy short
periods at imegular intervals, they are
sihill in use without a rechargs. The
celis in question are ‘Super Synchro
1100, which as their name suggssts,
are 1100mAh capacity. One final
comment on 'dry eell' charging, | have
seen reports that it is ILLEGAL in
Japan to ciaim that they cannot be
recharged, and that they will explode.
M. L. Peake, Bilston, West Midlands.

Regarding the seif-discharge rate of
Nket-Metal Hydnda (NFMH] cas, the
artics siafes that TTmightbe e

that a fully charged cell might self-
discharge over a period of about two
wesks”, This indicates that this woull
be the worst cass that is fkely to be
found with 15 fype of cel — the maoniy
will retain their charge for longer than
ifes, as in your case. Inferesting o hear
of the Japanese Bw regading wamings
on batferies; as the saying goes,
not a lot of psople know that — with
excephion of battery manufacturers
themselves, perf:aps!

Swiss Waich

Dear Sir,

| borrowed a couple of last years
Efectronics magazines from a friend
(JarvFeb 1995 issuss), and was
pleasantly surprised when reading
thinough them, particulardy the
awarenass of light poliution. As an
amateur astronomer and slectronics
enginesr, itis nice to see the blend in
your magazines that others don't do.
Asa member of the 'Campaign for
Dark Skies’ and various Astronomical
Associations, and with 25 years of
astronomy experience, it is apparent
that much saeing has baen lost by
uneducated and inconsiderate
fiumination spill. It is goed that you
maks the point clear to othars who
are not so conversant with the laws
of physics. Your messags doss reach
ciher parts, not just wilin the

UK. Lai's hope that olhers can take
note for a worthwhile cause that
doesn't pollute, disturb or make
noiss. | say with remorse and regret
that whilst living hers in Switzerand,
it is surpnising that nothing has been
done about sky glars, only to say
that “where monsy spaaks,
ignoranece and seffishness glare’.
Eventually, the word will get across.
R. Walters, Ebikon, Switzerland.

Hopelfully, publication of your lelter
will help ‘get the word across’ about
fight peliution and ils effects.
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Hot Tip

Dear Sir,

Firstly, | would ke to say how great
the magazine is (it must be, because
I've been a subscriber for about two
and a haif years), although | would
like to make a few comments on the
Maplin Catalogue, Firstly, | do not
like the way you have got rid of all
the pincut diagrams for the logic,
timer and computer ICs. These are
very ussful, and | have had to keep
my previcus catalogue for this
iniormation. Sacondly, you boast
that the catalogue has a few hundred
more pages than last time, but | have
noticed several things repeated many
times throughotit the catalogue which
couid easdy take up the room. Moving
on 1o a tolally different subject, the
other day when | was making a PCB,
| noticed that once the board is
giched, you can wipe 2 hot, tinned
soldering iron over ihe elch resist,
which bums off the eich resist and
leaves you with & tinned’ board, just
like professional boards, and then *
any residue can be cleaned away
with a solvent. This can take time,
but adds thalt exira bit of quality and
durability to the board. Another thing
is inat | cannot afford an oscilloscope,
and | would be very pleased if you
could develop a ki, costing around
£50, that you could connect up o

a standard television: | expect this
would be appreciated by many
people, and rate highly in the kit
chan (if you bring it back that is).
Oliver Lindlay, Buckiastieigh,

Thank you for your allegiance to
the magazine. We have received
many commenis about the latest
Catalogue, some exiremaly
favourable, while others, Iike
yourself, bemoan the removal of
the IC pinout daia fo make room
for a wider product rangs. However,
the good news is that for the naxt
Catzlogus, it is highly likely that
this information wifl be replaced

at the end of the semiconduciors
section. The more commonly.
employed, and psmaps easier
method of tinning a PCB, is fo

use a polishing block (e.g., HXC4E)
or gich resist remover (such as
HX03D) to remove the remaining
eicii resis! from the tracks, then

fo dip the board in tinning solution
for 2 minute er so (depending on
the concentration of the solution) —
this gives a very even, albsit thin

coaling. An oscllloscope cperating

ona TV setis a good idea fora |

project, although probiems are
presented in achieving sufficient
resofution and accuracy of the
wavsform trace and division grid,
compared (o using a dedicated
screen built into ihe 'scope.
However, used single-trace
‘scopes are available at around
the £30 mark from surplus stores
or through ciassified adverts,
wivich are fine for many gencral-
purpose measurement applications.
There are no plans, as yet, o

resurmect the kit chart!

' Geiger Counter

| was inted fo see that

lan Poole still insists on perpetusting
the myth that ‘primary celis” are
not rechargeabls, This is not the
casa. The fact thal “chargers are
niot on sale” is a hali-tnith, since
they are readily available in Japan.
The raason they are not widely
available here is that a primary
ceil can be recharged up to iwenty
times. if chargers were on sale,
battery sales would plummst by

| afactor of 15, say. Since batteriss

are big business, it is in companies’
interests not to lst on that they are
rechargeabls, so they print wamings
on the batieries themselves, trying
to dissuads you from this praciica.
Anyone who inadveriently lefi a pair
of old batteries in 2 personal slereo,
and then powered it from a battery
eliminator, would find that the
batieries had been rechargad,
provided they were not discharged
too severely or for toolong. | am
not advocating that this is the way
o recharge these batteries, but it
shows it is possible. Mos! batteriss
thess days have safely vents,

elc., which means an explosion is
highly unlikely in any case, and the
waming is just scaremongering.

| hope in futurs that you will stop
perpetuating the myth yourselves,
arxi come up with a2 project that
charges all batteries, not just the
Ni-Cd type.

A. Geiger, Cambridge.

It is true that thers are chargers on
the market specifically designed to
recharge primary cefis, and that
most of these balteres are, in facl,
rechargeable, though usually only a
coupls of imas before they becoms
incapable of stoning a charge for
fong — twenty timas seams rather
oplimistic. Howsver, not all primary
cells will withstand recharging —
some are quite likely fo explode,
even on the first attempt at
recharging them, or at least burst
their seals with resulting discharge
of corrosive chemicals, and possibly
toxic gasses. This seems particulzry
appiicable, for same reason, fo
the smaller cells, such as watch or
penlight batienies. The majority of
appliances that featurs battery or
mains adaplor operation have
4 jack plug amangement that
disconnects the battenes purpossly
to prevent charging via the adaplor,
so perhaps your personal stereo
has a fauit! Jr is inadvisable o use a
normal charger, or battery eliminator
for the purpose of charging these
batteries, and certainly never lzave
them unatiended if attempting io
rechiarge them, as it is not unknown
for them fo react in & way which
could initiate a fire. For safety
reasons, it aftempting fo recharge

primary celis, charge them ina

wellventiated environment far away
from anything fiammable, check
them regularly for signs of distress —
and be prepared to switch off the
charger quickly if the need arises!
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Exclusive PDA Design
Psion has intrcduced a limited edition
of its Series 3a PDA for the more
discemning user. The word on fhe strest
is that the maching has 2 smooth,
wood-eifect finish and is available in a
2M-byte version only. .

The look and fes! of the neww machine
is designed fo raise eyebrows, butii you
want one, don'l hang around. The
limited adition machine will b= available
in the UK now through usual Psion
stockists, including Dixons, Duly Fres
oullsts, Widget Software and Harrods,
priced at a cool £449.35 including VAT,

Contact: Psion, Tel: (0990} 143050,

Engineering Awards

Tha Enginesring Councl Young Enginesrs
for Britain contest is open for entries
from teams of project enginzers for
1936, The teams thal reach the national
finals in London in Ssptember will
compete for prizes totalling £20,000.

Meamwhile, a top prize of £5,000 is at
stake In this year's Enginesring Council
Environmental Award for Enginears. The
award is open 1o registered Chartered
Engineers, Incorporated Engineers and
Engineering technicians, or to teams
which include a registered mamber.
Entrants must have besn responsibie for
the design, manufaciure, or construction
of an engineering project or procass
wiich provides a solution to an environ-
mental problam.

Further details and entry forms forboth
compstitions can be obtainad from the
Engineering Council.

Contact: Engineering Council, Tel:
(0171) 240 7891.

Mobile Market to Boom

If you are trying to get individuals within
your hiousehold to spend less tima on
the phane, you might as well forgst it.
According to a Euromonitor report, it will
soon be mebile phons bills that you'll bs
caoncemed with.

Euromonitor estimates that by the year
2000, there will be around 2714 million
mobile phane subscribers in the warld,
representing a staggering growih of
228-5 milfion batween 1985 and 2000,

In year 2000, Euromonitor estimates
the global mobile phone indusiry will be
waorth USS141-7 billion, 2 growth of
65-9%; since 1995. Between 1995 and
2000, the market will be increasingly
dominated by service revenuss over
equipment sales.

Conitact Ewrermorsior; (0171) 251 0814,

Magellan GPS 3000
Magellan Systems was founded on the
visien of ‘Bringing GPS Down to Eardi,
their mission to create affordable GPS
positioning :and navigation products
for people the world over. Over the
past six years, Mageilan have refined
and sxpanded their range of GPS
eguipment (while also making il ever
more affordable), and have a naw
product fine for 1936,

For a dedicated maring unit, with all
the features, the new GPS 2000 (Stock
Cagl= BV45Y) is an ideal chaice. It offers
everything a navigator needs in one
easy to usa, pocket-sized unil.

The optional powesr/data/extemnal
antenna kit (EL10L) enables you to
cannect to a 12V DC external power
supply, and to output NMEA data fo
drive an autopilol or other NMEA-
compalitie equipment.

Rugged, durabla and weatherproof,
the GPS 3000 is differential ready. It
featurss an internal antenna. and runs
far up to 17 confinuous hours on just
4 x 'AA" glkzline batigrias (JY48C).

Contact: Maplin Technical Sales,
Tel: (017G2) 534161,
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Home PC Users Want
More Power than
Business

There is an unusual shift taking
piaca in the homa marke!l. Home usars
are beginning to demand more power
and functienality than in business,
and if Aprcol's lalest multimedia
PC is anything to go by, it is a trend
which is set to continua.

The Apricot MS530 has been developed
in conjunction with Apricol’s parent
company, Mitusbishi.

The machine includes a Pentium
133MHz processor, 17in. Mitusbishi
monitar, 16M-byte RAM, 1.3G-byte
hard disk, v.32bis modam, 16-bit sound
card, quad-spsed CD-ROM, sterso
sp=akers, and integrated TV with
remote control. Also bundled with
this top specification PC is stacks of
soitwars — but that's the least you'd
expect with a price tag of £2.495
plus VAT.

The MS5530 is available from PC
World. For further details, check:
hittp/iwww.apricot.co.uk

Contact Apricol. Tel: (0121) 7170132,

Chip Set to Improve Disk
Drive Times
Philips Semiconductors has isunched
a family of devices for the disk drive
industry that applies the decision
fesdback equalisation (DFE) approach
to signal processing. The TDASSXX
family detecls and interprets, and if
nacessary, correcis signals recorded on
magnetic media from the disk drive
head. Philips claim the devices will
enable faster read/wrile times by intelli-
gently compensaling for non-linearities
inherent in disk drive recording,
Contact: Philips Semiconductors,
Tel: (+31) 40 272 20 91.

Fourth Quarter
Complaints
Tne Radio Authority (RA) has published
its Complaints Bulletin for the fourth
quarter of 1835, The Bullatin gives
details of the 135 programming and
adveriising issuss which gave riss o
written complaints dunng this quarter, of
these, the AA upheld 15 programming
complaints 2nd 13 advertising complaints.
Contact: Radie Authority, Tel: (0171)
430 2724,

Game Over for
Computer Thieves
Computar theft is the UK's fastsst
growing crime, affecting over cne in
four companies. Last year, it cost
British firms over £E200million, twice as
much as in 1923, and the figure is stll
rising fast.

Thne thisves know what thay ars aftsr,
and often targe! computer memory
boards and processor chips, leaving
behind a trail of smashed computers.
Stolen memory chips retain B0% of their
legitimale saleable value on the black
market, resulting in a stolen 4M-byte
chip fetching around £80.

Game Over, a Buckinghamshire-
based company, is looking to buck these
frends, and has inlreduced a series of
full encasement units, manufacturad in
Zmm thick stes! sheet which is designed
to datar and delay the would-be theft.
The ancasamsant units ars suitable for
tower and deskiop computers, and are
designad to blend in with modem office
fumitura.

But beware — protection does not
come cheap. Prices for the Gamea Over
casas siart at £195 for a single unit.
Cantacl the company for specification
details and costs,

Contact: Gama Over, Tal: (01628)
486999,

Cyrix Moves Ahead of
Intel

Cyrix has rolled cut three new membars
of its Intel P8 killer, 6xBE processor
family: thve 6xBE6-P133+, the 6x86-P150+
and the 6x88-P 185+ Bench tasts of the
ExB6-P150+ and the 6xB6-P166+ by
analyst firm MDR Labs at MicroDesign
Resources, place the BxB8 procassor
approximately 5% ahead of its nval
Intel Pentium processor in tarms of
perfenmance.

For further datails of the 6xB6 report,
check: http:/lwww.chipanalyst.com.
Far further datails of the Cyrix range,
chieck: httpJ/fiwww.cyrix.com.

Cortact: Cyrix, Tel: (01793) 417777

Digital ARMs Next Generation PDAs

Digital this month announced the
availability of its SA-110 StrongARM
microprocessor, billed a5 the first
processor to combine the performance
of a sunercompuder with power dissipation
low encugh to run on "AA’ batieres.

The SA-110 microprocessor is the first
member of the StrongARM family resuiting
from the architecture licence agreement
batween Digital and Advancad RISC
Machines (ARM), developer of the ARM
32-bit RISC architecture, “Combining
ARM's low-power architecture- with
Digital's high-perfermance processor
design expertise and CMOS process
leadership has created a new paradigm
for embedded consumer electronics
products”, said Robin Saxby, president
and CEQ, ARM.

Industry watchars see a bright
future for the StrongARM technology
Accarding to Jim Turday, senior analyst,
Microprocessor Reperi, “The SA-110

StrengARM processor is a technical
tour de force and a milestons for both
Digital Samiconductor and the ARM
architecture. i offers a nearly unbeatable
combination of perfformance, prica and
power consumption.”

“Tha design of the SA-110 StrongARM
chip has clearly involved PDA develop-
ers, smari phone manufaciuress, sel-iop
box suppliers, and aven companias
exploring tha Intemet computer. This
type of foresight heralds a new
wave of mobile products which mest
consumers’ real needs”, said Tim
Bajarin, president, Creative Stralegies
Intemnatichal.

For further details of the StrongARM
technology, check: hitp:/vaww.digital.
com/info/semiconductor or http://
wWWWLErm.com.

Contact: Digital, Tel: (01743) 868711:
Advanced RISC Machines, Tel: (D1223)
400400,
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CD-ROM Sales Rocket
Worldwide CD-AOM drive sales totalisd
38-7 million units across all computer
and TV sel-top platiorms in 1995, up
140%: over 1894, This represants the
fifth straight year of triple-digit year
cver-ysar sell through growth, according
to preliminary figures released by
InfoTech. Europe had the highest
regional growthi rate In 1995, up
273% over 1994, but mare than 50%
ol CD-ROM drive units were sold in
America.

The single greatest contributor o
growih was the high rate of CD-ROM
incorporation in deskiop PCs, with
OEM sales accounting for almost 70%:
of total CO-ROM wniis in 1985, The
altachment rate of CD-ROM on new
consumer PCs is now approaching
85%, while remaining well under 50%= for
business PCs. Through year-end 1885,
the combined woridwide installed base
of CD-ROM drives on PC deaskiop.
semver, and workstation platforms is 54-7
million.

Contact InfoTech, Tet (+1) 802 783 2097,

Chip Cooling Improves
Performance

Superconductor Technologies  has
announced a USS3millien order from
Coemmercial Data Servers (CDS) for the
company’s crycgenic cooling subsystam.
The coolers will b us=d to codl the central
processing unit (CPU) and related
circuitry of CDS's servers to provide
clock speeds up to 50% higher than
other mefhods.

Superconductor Technologies elaim
that its cryogenic cooling device
can increase workstation and servar
speeds by up o 50%. The improved
perfrmance is achievad by cooling the
CPU and asscciated circuitry to at least
—55°C.

Current systems utiiss forced-air con-
vection to provide heat dissipation.
Howeaver, as syslems ingrease 1o the
250 to 300MHz range, they can reguire
as much as 50W of dissipation, which is
difficult to achieve using conventional
methods.

Contact Superconductor Technologies,
Tei: (+1) 805 653 Te45.

International Telecom Report

BT is top of the pack in terms of cost
whien it comes international tefephone
calls. This is the conclusion of a study
of international interconnect prices
from analysts Ovum. BT commissioned
the study as a defensive action against
Oftel's forthcoming revision of the

BT price cap regime. The study
compared intemational charges acmss
six countries: Australia, Japan, New
Zaaland, Swaden, UK and USA. Far
further details of the study, check:
httpz/fwww.ovum.com.

Contact: Ovum, Tal: (0171) 255 2670.

Rugged PC

The design of & new PC frem Bytech
Systems is based an original US army
prototype The 1-4kg HARDBODY hand-
held PC is intended to bring high-
technology capabilities to traditionally
low-tech environments, such as mining
or gfishore dnlling.

The machine features a 75MHz Intel
486 DX4 processor, a 260M-byis hard
disk drive and B {o 32M-byte of random
access memory. Hwill run forupto 8
hours on standard Duracell rechargeable
balteries,

Contact: Bytech Systems, Tel: (01344}
55333.
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Paperless Office Moves
Closer to Reality

Cormpan has launchad 3 combinad scanner
and keyboard The keyboard willcomeas a
standard feature with Compag's Presaric
modd 7296 PC.and wil also be ofiered asan
opbion for use with other Industny standands.

The scanner-keyboard integrates a
high performance scanner with a high-
quality keyboard, {eaturing Windows '85
keys. The scanner supporis an optical
resolution of 200dpi horizontally and
AD0cpi verically. The scanner keyboardis
compatitie with 488-based PCs or higher,
Windows 3.1, Windows for Workgroups
3.11, or Windows "95, and reguires a
minimum of 8M-byte of RAM. The scan-
nar keyboard connects to the sernal port;
na 1SA card is required.

The Scanner-keyboard is available
immediately for £275. For further dstails,
check: hitp/fiwww.compag.com.

Contact Compag, Tel: (D181) 332 3000.

Voice, Fax and Data
Modem
A 28-8K-Dit's v.34 version of US Robotic's
Sporister modem is now available, priced
£158 plus VAT. The modem includes
voicemal! and fax on demand features.
Contact: US Robaolics; Tel: (01734)
228200,

Unattended PC Power
Switch
The Rhea Group has launched a power
switch designed lo allow you to tum off
your PC ovemight and at weskends, and
yel be certain of recaiving faxss what-
aver the time of the day or night. Bundied
with the propristary EcoFax software
package, the Power-Switch will dstectan
incomng call, determine whetheritis a fax
or phons call, powsr-up the PC, receive tha
fax, and powerdown the PC o comgistion,
Centact: The Rhea Group, Tel: (01825}
331510.

PC Buyers' Guide
In what must be a deliberate sales
ploy, Carrera Technalogy has released
& Home and Office PC Guide,
containing advice on what to logk
for whan buying 2 PC. The guide
nas been produced as part of Camera’s
campaign fo educate and support
cusiomars in all aspescts of PC tech-
nolegy, from purchase to day-to-day
use, and increase sales, we have no
doubl

Contact: Carrera Technology, Tel
(0171) 830 0485

Cambridge Bedfellows
Target Education
Acom and the ailing Apple are climbing
inte bad togsther, to develop producis
for the UK education market. The
Cambridge-based joint veniure: will
kick-off in Agril, with the initial priosity to
develop products and technologies that
increase the interoperability T RISC OS
and Apple technolegy. For further
details, check hitp//www.apple.com or
hitp:/fwww.acorn.co.uk.

Contact: Acomn, Tel: (01223) 254254;
Apple, Tel: (0181) 569 1199,

Toughened Drills
Anybedy that has aftempied to produce
prototyps pnntad circuit boards (PCBs)
will know that driling out the component
heles can be & frustraling process.
Untess you opt for high quality drill bits,
they will continually snap mid-hole. Even
tungsten tipped drills will become weak
after approximately 100 hioles.

Faliowing a deal betwssn US firm
Sphinx and Peak Test Services, itis now
possible to purchase solid tungsten
carbide drills in the UK. The drills are
available in standard flute length of
10mm, and drill sizes from 0-2 to 7mm
in steps of 0-G5mm.

Contact: Peak Test Services, Tal:
(01723) 520022,
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GPT Giant

The largest microchip being used any-
whare in the telscommunications indus-
try has been designad and incorporated
into Synchrenous Digital Hiszarchy
(SOH) equipment now being supplisd to
telecom providers by GPT.

The device s used by tha company's
SMA multiplexsrs — part of the SDH
family, which sends and recsives vast
amaounis of digital information across the
coppar or optical fibre fines in a telecom:
munications natweork.

The applications specific integrated
circuil (ASIC) device has 376 connecting
pins and measures 40 x 40mm. At ils
heart is & circuil containing over half &
million glectronic gates.

Each of the chip's pins are soldered
1o comresponding positions on the printed
circult board (PCB) at the company's
New Horizan Park site in Caoventry.
However, because of the number of pins
and the minute spacing betwaen sach
one (only 6-4mm) the manufacturing
process had to be completely reworked
to accommodate the naw componant.

A combined development project
headed by GPT drew together the
Japanese chip manufacturers NEC and
Toshiba and the makers of the printed
circuit boards ISL, based in South
Shislds, to respond to the challengs.

Contact: GPT, Tel: (0115) 2430300.
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Last month, Part 8 of this series took a detailed look at clocked flip-flop
principles and at some practical flip-flop and “counter’ circuits. This part continues
this theme by looking at special ‘Down” and ‘Up/Down’ counter ICs.

Back to Basics

Last month's part also explained how D-type
and JK-type flip-flops work and described haw
a D-type can be made to act as a binary
divide-by-two stage by connecting its D and
Q terminals together, as shown in Figure 1(a),
and a JK-type can be made to actin the same
way by tying its | and K terminals to logic-1,
as shown in Figure 1(b). Note, from the
symbols of these diagrams, that the D-type’s
actions are triggered by the rising-edges of the
clock signals, and the JK's are triggered by
falling-edges. '

Figure 2 shows how D-type or |K-type
divider stages can be cascaded to make
ripple-mode binary counters, in which the
output of the first stage is used to clock the
input of the second stage, and so on, for
however many stages there are. In rising-edge
triggered D-type circuits, the clock pulses are
taken from Q outputs, as shown in (a), but in
falling-edge triggerad JK-type circuits, they are
taken from Q outputs, as in (b). Both
dreuits have the same Q-output truth table,
which fora 2-stage ripple counter is asshown
in (c); note that the 4-step Q2-()1 sequential
binary coded outputs correspond with normial
binary coded decimal (BCD) coding, and run
0-1-2-3-0-etc., as the clock goes through
oycles 0-1-2-3-0-efc.

Thus, the Figure 2 type of counter gives a
seguentially upwards-counting clocking cycle,
which repeatedly runs from 0 to 3 in a 2-bit
counter, or O to 7 in a 3-bit counter, and so
on. Consequently, all circuits of this basic type
are known as ‘up’ countess, imespective of their
bit-count or whether they give a synchronous
or asynchronous type of docking action.

The counting action of a ripple counter can
he reversed, so that it counts ‘downwards’
rather than ‘upwards’ by using the basic
connections shown in Figure 3, in which the
clocking output of each stage is taken from the
complement of that used in Figure 2 (i.e. from

28

Q rather than Q, orvice versa). A 2-bit counter
of this type generates the truth table shown
in (¢}, in which the sequential BCD output
coding runs 3-2-1-0-3-etc,, as the clock goes

through cycles 0-1-2-3-0-etc. This type of
counter gives a sequentially downwards-
counting clocking cycle, which repeatedly
runs from 3 to 0 in a 2-bit counter, or 710 0
in a 3-bit counter, and so on. Therefore, all
circuits of this basic type are known as
‘down’ counters, irrespedtive of their bit-count
or whether they give a synchronous or
asynchronous type of clocking action.

A ripple counter can be configured to count
in either direction by fitting it with gate-
contralled clock-source options, as shown in
the |K-type example of Figure 4. Here, when
the COUNT-UP line is hiased to logic-1 and
the COUNT-DOWN line is biased 1o logic-0,
the G1 and G4 AND gates are enabled and
pass ‘Q’ dock signals to FF2 and FF3 (etc.), but
gates G2 and G5 are disabled and block the
Q signals; the circuit thus acts like that of
Figure 2(b) under this condition, and gives an
‘up’ counting action. However, when the
COUNT-DOWN line is biased to logic-1 and
COUNT-UP is at logic-0, the G1 and G4 gates
are disabled and G2 and G5 are enabled.
These pass Q clock signals, and under this
condlition, the dircuit acts like that of Figure 3(b)
and gives a ‘down’ counting action. Al circuits
of this basic type are known as ‘up/down’
counters, irrespective of their bit-count or their
precise form of construction, etc.

The Figure 4 UP/DOWN circuit uses
individual COUNT-UP and COUNT-DOWN
contral lines, which mustalways be connected
in opposite logic states. The dircuit can be
madified for control via a single UP/DOWN
input terminal by wiring an inverter between
the two lines, as shown dotted in the diagram,
so that the circuit gives UP counting when the
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upper line is biased to logic-1, and DOWN
counting when it is biased o logic-0. Some
UP/DOWN counters use two clock lines, one
for UP counting and the other for DOWN
counting; these counters are internally similar
to the type shown in Figure 4, but have the
clock and direction-control lines effectively
combined via logic networks that control the
clock feed to FF1 and all ather flip-flop stages.

Thus, the elecironics engineer has many
options when designing modern counter/
divider circuits. The usual option is to use a
conventional synchronous or asynchronous
up-counting IC, and many of the finer poins
of this subject were covered last month. There
are also the options of using DOWN or
UP/DOWN counters; both of these options
are dealt with later in this article, but first it is
necessary to look at yet ancother option, that
of using “programmable’ counter/divider ICs.

‘Programmable’ Counters

All conventional ‘up’ counters are provided
with a RESET facility that enables their 'Q'
outputs to be set to zero at any time, thus
giving a BCD ‘0" output. This facility is (as
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Figure 5. The ‘QY’ outputs of
a PROGRAMMABLE counter
can be forced into preset
binary states via a PRESET
control.
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described last month) also useful in enabling
the counter’s “divide-by” figure to be preset
to any desired value, N, by connecting the
outputs back to the RESET terminal. The aut-
puts then reset to the BCD ‘0’ state on the
arrival of every Nth clock pulse, but a weak-
ness here is that the IC has to be hardwired
to give a specific divide-by figure, and this
sometimes involves the use of external
gating circuitry, etc. One way around this snag
is to provide the IC with an additional
PROCRAMMING control that enables its out-
puts to be set to any desired binary values
when the control is activated.

Figure 5 illustrates the basic idea behind the
programmable counter. Here, any desired
4-bit binary code can be applied to the IC's
four ‘P’ terminals, and the IC’s 4-bit output is
forced to agree with this code whenever the
PRESET control is activated. In practice, this
type of IC may be known as a ‘programmable’
or ‘presetiable’ counter, its input facilities may
be named PRESET, PARALLEL LOAD or JAM
controls, and the controls may be activated by
a logic-0 or logic-1 input, or by rising or falling
clock edgss, eic., depending on the individual
device and its manuiaciurer. In all cases, how-
ever, these devices operate-in the basic way
described earlier.
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Figure 8. Basic features of a programmable decade ‘down’ Figure 11. When conventional counters are cascaded they give a final
counter (PDDC). output equal to the product of the individual division values,

Figure 6 shows one basic way of using the
PRESET confrol to make a divider with any

desired whole-number ‘divide-by’ value from ) Sl = 7in
2 t0 9. Assume here that the PRESET terminal = 263
is active-high and is shorted to the CARRY |

output as shown; this output goes high on the I 1

arrival of each decimal-9 dock pulse and thus [_ Ty TRk Fhro: TIROR Serp | Frosel cuk b
sets the IC's ‘Q’ outputs to the preset state Out Qut Out

under this condition. Thus, if the DCBA preset PDDC PDDC PDDC —l
inputs are set to ‘0000" the IC will go through —HNH . __1INH

a 0-1-2-3-4-3-6-7-8-0-etc. counting cycle and Po Pec Pg Py Pg Pc Pg Py Py Pg Pg Py fin
thus give a divide-by-9 action, but if they are o

pre&e% to ‘0010 (decimal-2), the IC wi}li go w L nl A L w 4 * }‘ * o + ‘ l L
through a 2-3-4-5-6-7-8-2-etc. counting cycle z & 3

and thus give a divide-by-7 action, and so on. BCD switch SCD switch BED switeh

This type of divider thus goes through X-to-8 (Hundreds) (Tens) (Units)

counting cycles, where X is the number set an

the DCBA preset inputs; note that this action Figure 12. When PDDCs are w:red in the ‘“decade cascaded’ mode, they give a final ‘divide-by’
is useful in a divider, but of little value in a value equal to the SUM of their individual DECADE values.

decade counter (in which counting usually
starts from zero).
Figure 7 shows one basic way of using

the PRESET fundion in-a counter. Here, the Figure 13.Ap_mg!'ammahle Wide—range
7-segment readout displays the current preset divide iy V oot can be vCOo 7
BCD number while the PRESET control is psedin conjunction with
: a PLL to make a precision = Tag
activated, and the counter then counts up programmable frequency OUT =-REE = og3kHz
from that number when the PRESET cantrol synthesizer. B BarCPIRotE N,
isteactivated; the BCD inputs may be derived 1 @_.._ 'Divide—by— N *
from special switches, or may be taken from Thumbwhasl circuit
the BCD autputs of a slowly clocked up/down selector
counter, etc. This latter technique is of special switches |
value in time-setting electronic clocks, efc. = —
Yet another use of the PRESET facility is as Crystal—controlled dstacior
a master RESET control if the normal RESET is TkHz referance [ u )
in permanent use as a ‘divide-by” controller; P fer
in this case, the preset binary code is simply ReE: =
set to “0000". —
Several 741S-series ‘up’ counter |Cs are pro- ov

vided with ‘programmable’ PRESET facilities.
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Amongst them are the 7415160, 74L5162 and
7415196 decade counters, and the 7415161,
7415163 and 7415197 4-bit binary counters.
Most ‘down’ and ‘up/down’ counter/divider
ICs are provided with ‘programming’ facilities.

‘Down’ Counters

‘Down’ counters are very specialised devices,
and ideally should have the basic facilitiss
illustrated in Figure 8. Namely, they must
be programmable (presettable) and have a
special output that activates when the ‘zero’
count is reached, plus an input that inhibits
the clocking action when activated. In the
diagram, PRESET and INH (clock inhibit) are
assumed to be active-high, and the ZERO
OUT terminal goes high only when ZERO
count is reached. In the following text and
diagrams only, decade (rather than binary)
versions of these devices are considered, and
the abbreviation ‘PDDC’ is used to indicate a
programmable decade down counter.

A PDDC can be used as a simple decade
divider by conneding it s shown in Figure 9,
with its PRESET and INH controls, etc.
grounded, so that the counter repeatedly
cydes through its basic BCD count, from 9 to
0 and then back to 9 again, and so on. The
output, taken from the ZERO OUT terminal,
goss high for one full clock cydle in every ten.

Figure 10 shows how to use a PDDC in its
most important mode, as a programmable
frequency divider. Here, the divide-by-N code
is applied to the preset terminals and PRESET
is controlled by the ZERO OUT terminal.
Suppose that at the start of the count, the
BCD number 4 has been preset into the
counter. On the arrival of the first clock pulse,
the counter decrements to 3, on the secand
pulse to 2, an the third to 1, and on the fourth
to 0, at which point the ZERO OUT terminal

Vi Figure 14. PDDC used as a programmable ‘down’ counter.
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Figure 15. Two-decade programmable ‘down’ counter, set for count-26 operation.

goes high and presets the BCD number 4 back
into the counter, so the whole sequence starts
over again and ZERO QUT goes back low.
Thus, the PDDC repeatedly counts by the
number (4) set on the preset inputs, and the
output (from the ZERO OUT terminal) takes

the form of a narrow pulse with a width of a
iew fens on nanoseconds.

Note that the really important thing about
the circuit shown in Figure 10 is that it auto-
matically divides by whatever BCD number is
set on the preset terminals (compare this

Figure 16. PDDC connected as a programmable timer.
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Figure 18. A decade UDC used as a simple decade ‘up’-counter/divider. Figure 19. A decade UDC used as a programmable ‘up™-divider.
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action to that of the programmable ‘up’
divider of Figure 6, in which the preset BCD
number is complexly related to the divide-by
number). This feature is of special importance
in what are known as ‘decade cascadable’
counter/divider applications, in which the
overall division values are easily and directly
programmable; Figures 11 and 12 illustrate
the salient points of the subject.

Figure 11 shows a basic dircuit in which
three conventional ‘up’ counters, with ‘divide-by”
values of 2, 6 and 3, are directly cascaded, to
give an overall division value of 36, i.e. equal
to the product of the individual divide-by
values. Figure 12, on the other hand, shows
what happens when PDDCs with divide-by
values of (reading from left to right) 2, 6 and
3 are wired in the ‘decade cascadable’ mode;
in this case, the overall divide-by value is equal
to the sum of the individual decade values,
and (since the decades are graded in *hundreds’,
tens’, and ‘units’) equals 263, or whatever
other 3-digit number is set up on the PRESET
switches. The circuit operates as follows:

Note in Figure 12, thatthe ZERO OUT signals
of the three PDDCs are fed to a 3-input AND
gate that drives the PRESET and OUT lines,
which thus becomes active only when all
three ZERO OUT signals coincide. With this
point in mind, assume that at the start of the
count cycle, the BCD number 263 is loaded
into the counters as shown. For the first few
cournits in the cycle, the ‘units” PDDC counts
from 3 down to 0 and then goes into the
nomal ‘9-to-0’ decade down-counting mode,
passing a clock pulse on to the ‘tens” PDDC
each time the ‘0’ siate is reached. Thus, the
‘tens’ PDDC receives its first clock pulse after
three input cycles and counts down from 6 to
5, but trom then on, is clocked down one
step for every ten input cycles, until its own
count falls to zero, at which point. it passes a
clock pulsz on to the ‘hundreds’ counter and
simultaneously goes into the decade down-
counting mode. One hundred input cycles
later, the ‘hundreds’ PDDC receives another
clock pulse and its own count falls to zero;
ancther one hundred input cydes later {on the
263rd count of the cycle) it receives a third
clock pulse, and at that instant, the ZERO
OUT signals of all three PDDCs are aciive, so
the AND gate activates the PRESET line and
loads the BCD number 263 back into the
PDDCs, the whole sequence starts over again.

Thus, the Figure 12 circuit repeatedly divides
by 263 or whatever other three-decade number
is programmed in, and produces a narrow
output pulse (from the AND gate) on com-
pletion of each ‘divide-by-263" counting cydle.
This output pulse is only a few tens of
nanoseconds wide (the width is dictated by
the circuit’s propagation delays), but is wide
enough to trigger digital elements such as
counters or monostables, etc.

PDDC Applications

‘Becade cascaded’ PDDC circuits of the type
shown in Figure 12 have imporiant practical
application in frequency synthesis, program-
mable counting, and programmable timing. In
frequency synthesis, the PDDCs are wired as
a programmable frequency divider and used
in conjunction with a phase-locked loop (PLL),
as shown in Figure 13. Here, the output of a
wide-range voltage-controlled oscillator (VCO)
is fed, via the programmable divide-by-N
counter, to one input of a phase detector,
which has its other input taken from a crystal-
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controlled reference frequency generator. The
phase detector produces an output voltage
proportional to the difference between the
two input frequencies; this voltage is filtered
and fed back to the VCO contral in such a
way that the VCO automatically self-adjusts
to bring the variable input frequency of the
phase detector to the same value as the
reference frequency, at which point. the PLL
is said to be ‘locked’.

Note that when the PLL is locked, the
VCO's output frequency is N times that on the
variable input of the phase detector, and is
thus N times that of the reference generator,
eg, if N = 263 and feer = 1kHz, four=
263kHz, and has crystal precision. Thus, this
circuit can be used to generate precise output
irequendies that are variable in 1TkHz steps viathe
three-decade thumbwhes! sslecior switches.

Figure 14 shows, in basic form, how a single
PDDC can be used as a 1-i0-9 counting circuit.
Here, the INH terminal is connected directly
to ZERO OUT, so that the PDDC'’s clocking
action is inhibited when the PDDC is in the
‘0" counting state; normally. the circuit is

locked into this state, with its output at the
logic-1 level. Suppose now that the BCD
number 6 is preset via the START button; the
output immediately switches low, and on the
arrival of each dock pulse, the PDDC counts
down one step until finally, on the arrival of the
sixth pulse, the ZERO OUT terminal goes high
again and activates INH, causing any further
pulses to be ignored. The count sequence is
then complete, but can be restarted via the
START button.

Figure 15 shows how the basic circuit can
be turned into a useful two-decade unit that
can be programmed to count by any number
up to 99 and has an output that goes high
for the full duration of the counting cycle.
This type of circuit is useful in (for example)
contralling automatic packing machines in
applications where N objeds have to loaded
into each container, but the N value is often
varied. In such an application, the object
feeder must generale a clock pulse each time it
feeds an object into the container, and must be
so arranged that it directs its Teed to the next
container when the first one is regjstered ‘full”.
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Finally, Figure 16 shows, in basic form, how
the simple Figure 14 drcuit can be made to
act as a programmable timer with an output
that goes high as the START button is pressed
but then goes low again a preset time later.
Here, the clock signal (which ideally should be
synchronized with the START signal) is taken
from a time-reference source (e.g., 1 pulse per
second or minute, etc.) This basic circuit
can be expanded to two-decades by using
connections similar to those of Figure 15.

If you want to build a PDDC circuit in TTL
form, you will have to do so using an
‘up/down’ counter in its ‘down’ made, for the
simple reason that no dedicated ‘down’
counters are available in the TTL range. They
are, however, available in CMOS forms, as
the 45228 ‘Single’ and the 40102B and
74HC40102 ‘Dual’ 1Gs.

‘Up/Down’ Counters

‘Up/down’ counters are the most versatile
of all counter types. They are invariably
programmable and synchronous in operation,
are available in both BCD decade and 4-bit
binary counting forms, and in most cases, have
the basic facilities shown in Figure 17. That is,
they have PRESET inputs and a full set of ‘Q°
outputs, can be set to dock ‘up’ or ‘down’ via
a single UP/DOWN terminal, have a clock
inhibit (INH) facility, and a “TC OUT" output
that becomes active when the counter reaches
its Terminal Count (‘0" in down-counting
mode, ‘9" in decade up-counting mode). The
7415192 (BCD decade) and 7415193 (4-bit
binary) up/down counters differ from this
norm in that they use separate ‘up”and ‘down’
clocks and have no master INH facility, but are
otherwise similar. Individual IC types differ
mainly in their pin terminology (the INH ter-
minal may, for example, be namad ENABLE
or CARRY IN, etc.) and in their details of use,
i.e. INH or TC OUT may be active-high on
one |C type and active-low an another, eic.
Up/down counter ICs are often available at
such low cast that they can be used instead
of normal or programmable ‘up” or ‘down’
counters in many applications; they are alsg, of
course, invaluable in many add/subtract and
up/down differential counting applications,
etc. Figures 18 to 25 show a selection of
difierent ways of using the basic Figure 17
up/down counter; in these diagrams, it is
assumed that the INH, PRESET and TC OUT
controls are adtive-high, and that the IC counts
‘up” when the UP/not-DOWN control is
hiased high, and ‘down’ when it is biased low.
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Figure 23. Typical connections of a gate-clocked free-ranging UDC circuit.
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Figure 24, Typical circuit of a gate-clocked ‘end-stopped’ UDC circuit (PRESET connections

Figure 18 shows a decade up/down counter
used as a simple decade ‘up’ counter/divider;
note that PRESET can be used as a RESET
control that forces the outputs into the ‘0000
state when it is tzken high. Figure 19 shows
the up/down counter used as a programmable
‘up’ divider of the Figure 6 type, and Figure 20
shows it wired as a programmable frequency
divider of the far more useful Figure 10 down-
counting PDDC type, in which the divide-
by value equals the BCD value set on the pro-
gramming terminals; this basic down-counter
circuit can easily be used in the decade
cascaded modes show in Figures 12and 15, efc.
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Figure 25. Basic method of expanding the Figure 24 ‘end-stopped" UDC circuit to give
an 8-bit output.
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Figure 21 shows, in basic form, how a 4-bit
Binary UDC can be used as (a) a digial-io-
analogue converter (DAQ) driver or (b) a mult-
line selector. In the case of the DAC driver, this
produces sixteen selectable output veltage
levels when driven by the 4-bit Binary UDC
as shown, or 256 levels if two UDCs are cas-
caded to give 8-bit DAC drive; these output
voltage levels can easily be used to control
sound levels or lamp brightness, etc., via suit-
able adaptor circuitry. The circuit shown in (b)
can be used as a multiline selector, in which
only one of the sivteen output lines is active
(usually active-low) at any one time, by using
the UDC to drive a 4-line to 16-line decader
as shown, or it can be used like a single-
pole 16-way switch by using it to drive a
CMOS analogue switch IC such as the 40678,
efc.

Figure 22 shows, in basic form, how a BCD
decade UDC can be used as (a) a 4-bit BCD
code generator or (b) a multiline selecior. In
the case of the BCD code generator, note that
the BCD code can be used to drive PRESET
inputs and/or 7-segment digital displays, etc.,
and is thus useful in the time-setting of clocks
and presetting of counters or dividers, etc.
Circuit (b) can be used in the same ways as
the multiline selector of Figure 21, but gives
only ten outputs; note, however, that its BCD
output can be used to simultaneously drive a
digital display that shows the prevailing output
number. Also, by using multiplexing ar AND
gating techniques, two of these basic dircuits

Continued on page 67.
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HTML the easy way

Over the last couple of months wa have
foecused on ways of creating HTML
documents from desktop publishing
programs like PageMaker and
QuarkXPress. Basically, these methods
entail crealing a standard pubfication
i gither of the two popular DTP pack-
ages, then exporting them with the use
of spacialised plug-in extensions o the
programs. This menth, however, is the
tum of an application which is intended
to do nothing eise but create World Wida
Web pages from scratch.

Pagal is the name and, yes, it sounds
a little fike PagsMaker and, yes, it's from
the same company Adcbs, its beauty
is its simplicity. You start with & blank
page, add text and graphic slements,
tagether with any links you want to
other documents or URLs, and special
items such as forms and so on, and
hey presto, you've craated a Web pags;
it really is that simpie. So simple in fact,
that thera’s serious talk around the busi-
ness that many Web page designers
will be out of work shortly. Design of
pages to date has bean complicated
because of the very language (hyper-
text markup language — HTML) which
make Web browsing so easy for the rest

of us to get to grips with. A program like
PapeMlill makes pags maksup S0 easy
that anyone can do it As a result, if you
have money invested in a company
which makes up Web pagss for a living
by old-fashioned means, | recommend
you either sell your shares or buy the
designer a copy of PageMill,

Efiectively, Web page design is about
fo see a revolution in the way it func-
tions, just as the publishing world had a
revoluticn abeul ten years ago when
publishing packages like PageMaker
and QuarkXPress themseives first hit
the personal computer deskiop. |f you
want to see a fine example of Wab
design using PageMill, point your
browser towards Mac Today's home
and related pages in Site Survey. Apant
from giving you a giggls (if you are not
a PC usar) it will make you appreciate
what can be done with PagaMill.

Remember where you heard the
rumour from first, but it wouldn't be a big
surprise if Microsoft might muscie in on
the graphical Web page design program
market, tao. If and when Mr Gates’
mob does hit the market-place with
such a beast you can guaranise we'll
show you it here. Meanwhile, PagalMill's
is the only stall.

IEE Library Catalogue
Now on the Infernet
Users of the |EE Library can now search
its catalogue over the Internet, at:
http/ivwwweiee.org.uliLibrary/Catalog
ue/simple-search.himl. Founded in
1880, the library holds some 65,000
books and pamphlets and over 3,000
periodical runs. It covers all aspects
of electrical engineerning, electronics,
manufacturing and contrel enginsaring,
eomputing, informalion technology,
telecommurications and related subjects
such as physics, management and hislory.
The British Computer Socisty Library
was joined with the IEE collection in

AOL -

E!IEI JET < IE)

PEE Library Catalogue: Simple Word Search]
= fl]: Edit GoTo Email Members \Mnﬁw ]jeln

in 1977, and full services are offared
to members of both organisations. The
collections of the Institution of Electronic
and Rad:o Engingers and the Institution
of Manufacturing Engineers were
incorparated into the fibrary when the
Institutions merged in 1988 and 1831,
respectively.

The IEE Library Online Catalogue
conlains the titls, author, publisher,
publication date and keywords for each
book, report, pamphlet and conference
proceeding held in the library. Entries
for the periedicals held are not yet
available, but the IEE hopes to add
these shorfly-
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One Pint or Two?
How would you like to surf the WWW
anywhere offline. and cease your
frustration over WWW pagss that taks
farever to download? That is what
Milktruck says its new offline browser,
callzd Milktruck Delivery, can deliver.
A bsta version is available for free
downloading at its WWW site, at:
http:/hwviw.milkiruck.com.

Miktruck CEQ. You Mon Tsang, daims

the program is compatible with other
browsers and Winsocks, and improves
response time on WWW sites for users
with modams, lefting them browse sites
offiing and track favourite sites.

And it you are concemed that down-
loading WWW pages will lose the
interaction for which the Internst
is renowned, the program can be con-
figured to download araphics, Java
files, or plug-ins such as Shockwave.

Musical Choice
Febnuary was noi a good month for one
mamber of the edodal tsam at
The news editor's fiancé fhreatened
to call off their impending wedding,
claiming she had bescome an Intermnet
widow way bafore she had even had the
chance to exchangs nuptial vows.

In response, our erstwhile newsman
has started to compile a fist of Intemst
sites for regular wel-balanced individuals,

and for his rock fan fiancs, first on the
list is a really neat site created by a
bunch of ex-MIT music Media Labomtory
peopla at- hitpd//www.agents-inc.com.
It asks you to rale your favourite music
and bands, and then recommends other
bands you might like.

Next time you're concerned about
balancing both sides of your brain, give
it a try — you will find its responses eenly
accurats.

PowarSearch
You can search for artists or albams:

* whosz namss soind B some sesrch wordls)

Use the ﬁ)‘l.l;:w;mg menus
to search the music database.

* whose names medode certem word(s) B2 you speafy
* whote pames bepn with some text frapemant(s] you tpacly

Growth on Back of AOL Launch

CompuServe Supports
Good news from CompuSene. Obviously
feding the pressure from AOL with its
recenl launch in the UK, the company is
phasing cut communications access
surchargss for access to its networks
from over 300 cities across Europe.
Thass chargss wears praviously lavied
when using third party aceass points.
Addtionally, all CompuSenve nodes will
be upgraded to support 28-8K-bit's and
selected nodes will also support ISDN.
“Thgrermoval of surcharges makes our
sarvica aven better value for many of
our members. 95% of the Bstish public
can access CompuServe for the price
of a local call, which is only one pence

&4

1
|

per minute during off-peak hours™,
said Martin Tumer, general manager at
CompuServe UK

In addiSon, CampuSane has announced
significant investments in its European
cperations. It is currently upgrading ifs
infermation natwork, adding numerocus
local dial up ports and naw poinis-
of-presence.

“We are commitled to doubling the
number of local dial ports in our network
and providing 28-8 access on all
CompuServe nodes by May”, Tumer
added.

Contact: CompuServe, Tel: (0B0O)
CO0400.

Register Domain Names
WWW site design company, PPN, has
wamed companies who do not yet have
a WWW site that they should register
their name now.

“The Domain name is the simplest
way for thosa accessing the Intemet and
WAWW 1o locats information on companiss.
Domain names are currently registerad
on a first come, first served basis.
At present, there are no enforceable
restrictions on the domain name a busi-
ness can register, so many companies
may find they are unable to register their
preferred name because it has already
been registered by someone else”, said
Nigel Lomas, managing director of PPN.

The format of a commercal domain nams
is straighiforward — company nams.co. Uk,
but this simplicity means many com-
panies with the name of the ownar or
founder will be competing for similar
namess.

In the last five months of 1985, the
number of UK-registered Domain namas
increased from 1,000 to 5,000, a trend
which will only grow in 1996:

PPN offers a registration service for
Domain names for a cost of E175. This
protecis that name for one year. This
gives companies time to davelop a
WWW site, either indepandently or with
assistance from a specialist designer.

Contact: PPN, Tel; (0171) 436 3855.
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Free Call First i
It was inevitable that bsfore long, an
Intemet provider would offer fres ‘phone
access 1o the Intemet. First {o the post
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is a new player, Planatl Intemel, who
plan to eliminate telephone charges
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I

currently incumed by users of most UK
Intemel service providers.

The Intamat senvice provider uvededits |
revolufionary plans thismonth atits London |
lzaunch. The bold move, made possible
through the use of the national G800
natwork, will be in place for Planst
Intamel’s full national launch this May.
The service, which is cumently Imited to
Lendon, costs £9.99 excluding VAT per
month, which includes 5 hours usage and
then four pence per minute thereafier.

The qusstion is, how long before the oher ‘
Intemst providers follow Planet Intemet’s
sxampls? For further details of Planat
Internst, check: hitpifwww.uk. pinet. |

Coniact: Planet Intemet, Tel: (171)
345 4040,

"Fres call' Bret for ret uiers

VALENTINE pick-up's:
=

2

NET

NTERNET

2

CompuServe Introduces
Parental Controls
CompuServe has introduced a number
of parentzl contrels and content restriction
tools, and will discontinue suspension of
access to more than 200 Intemst news-
groups. The announcement comes after
the company temporarily suspended
access o the newsgroups asaresultofa
Geamnan investigation into Intemet content

CompuServe’'s Parental Cantrols
Centre (Go Conftrois) enables parents to
restrict access 1o Intemst services
accessible through the CompuServe
Infarmation Service, consisling of
Mewsgroups. File Transfer Protocol,
and Telnst

In ‘addition, it is possible to control
browser accass by using Cyber Patral
Intemet fitaring software. Cyber Patrol
is avallable for download from the
CompuServe WWW site at- httpi/ivww.
COMPpUSErvVe.com.

=t CarpuSave, Tek (0800) 000200

Blood Donors on the Internet

The Nationa! Blood Service, now in its |

centenary year, has taken a leap inlo
the future by launching the first ever
Blood Donation Information pages on
tha Intemat’s WWW.

The site, at http2/www.uk-commerce.
com/bloodservice, is dasigned to both

blood donors, giving information on the
histary of the service, the donation
process and the uses that are mads of
blood donations.
Alsnindiuded, is an envolment page, wiich,
at tha cick of a bution, s e-maled diect o
the Bristol Centre for registration on fo

inform and capture e interestofwouldbe | the compedansed donor nformation systam,

| HATIONAL BLOOD SERVICE UK INDEX]
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Personalised Search
Engines from Linkstar
Any WWW site can have its own fres
persanalised Intemet search direciory
by registering in the LinkStar Intemst
Directory to receive solftware that
creates a hot link to a persanalisad
version of the directory.

“Since the LinkStar Intemat Directory
was established sarlier this year, thou-
sands of WWW sites have taken advan-

Any individual or organisation with
a home page can also insert a saries
of hypertext markup language
{HTML) code to create a hot link fo
a parsonalised version of the LinkStar
direciory.

If you want to check it cul, hare are
some examples of WWW sites that
have incorporated fhe LinkStar director:
Litile Caesars Pizza; hitp://pages.
prodigy. com/ittlecaesars/index.himl,

1 ) . | tage of our free HTML code to creale Musician; htip://www.hawailan.
L'-_How to volmieer { ENROLMENT FORM ) their own parsonal search directories”, | net/-sparrow, Investment Banking;
) = ‘ said Stewart Padveen, president of http:/iwww.webcom.com/genavalggl
| LinkStar Communications. hp.html.
L —

Readers who use a Msacintosh may be
a little perplexed this month at the
cover disk, which features a Windows
version of AOL software. However, 2
Macintosh version can be downleaded
directly from the AOL World Wide Web
site, at: hrrp:lhwwiw.aol.comfabout/ory!
Naote though, that this is a US version,
so is totally unlocalised for UK use.
It works fine, and gives most of the
features the soon-to-be releassd UK
Macintosh version will give, but any
services you access hove a distincily
North American feel to them.
Be wamed, however, the file is over
2M-bytes, complete with browser.
While we are on the Macintosh band-
waon, check oot htipifmactoday.comy,
where you will find the home page of
Mazc Today. It is a magzzine unlke most
others, and sums up the ireverent and

in genieral have. The magazine is pub-
lished in traditional dead wee format
ocut of Flonda, but s readable online,
and downloadable in Adobs Acrobat
pamblc document format (PDF), It
your're 3 Maclover, it's 3 mear. Papaulardy
cool is the link J don't ger these jokes
off the home page — you probably won't
undesstand itif you are not & Mac user.

f 2) _)5/ A
The month ’s destinations

fun-loving attitude which Mac users:

:’..4/

And if you do undersiand it but you
don't use 2 Mac, you are using the

an extra to the jtem clsewihiere on these
the whole site s designed using
Adobe PageMill
Literature-phobes run and hide,
becsuse you won't want to know
anything about this next one. It 5 a
gourmet’s guide to everything and any-
l.hlng related o }an.e "—\u:stc:n.. Availsble

at http:fiuts.ce I-churchhi
janeinfo.html it's ca:mm}y = changs
from our normal offerings.

Back to more like normal now, with
the Amateur Badio Web server, at:
httpdiwww.acs.ncsu.edw/HamRadiol.
It = not the fact that theére is a home
paee for such a subject, but it is the
wealth of links which make this such
a good site.

Finally, & brand new sit2; setup by
General Motors, with all the Iaest Web
technologies and gizmos: You will need
he Iatest Netscape Navigator (version 2),
togzether with Macromedia’s Shockwave
plug-in and Appie's QuickTime VR,
You can pickup links 1o download all
thires (for Windows or Mac platforms)
from the home page. Thenyou can see
Web multimedia at its peak.

wiong compitter! For interest, and a5

Jano Austan
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Radio Power
In a recent issue of the LE.E News,
a letter from a reader, under the above
headline, commented on the clockwork-
driven radio recently featured in the
national press and on television. He
remarked that the chore of rewinding
could be eliminated by denving the
power from a themrmopile (a stack of
series-connected thermocouples) heated
by a flame. Apparently, the amangement
was used in the "20s to provide the
HT current for a gas-driven wireless set.
He seems not to have seen an ariicle
published some years ago (in, | think,
one of the |.E.E. publications), showing
such an arangement in use in the
then USSR. The transistor radio set was
powered by a thermopile built into the
glass chimney of the ubiquitous paraffin
/8mp (used in rural areas of that vast
country, wherever there was no mains
electrcity), hot junctions en the inside,
cold junctions on the outside. An
amrangement whereby the paraffin
provided light, heat and sound was
felicitously efficient, since listening to
thie wireless was strictly an after dark
activity — during the hours of daylight,
comrade peasantry would be labouring
in the fields.

Tie o covple
of IDJt qudio
DACs yeu
Gah e,

I 7

i
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PC would be interested to hear from
any reader who may have tried the
scheme with any degree of success.

The problem, of course, is the large
number of thermocouples reguired,

since each hot junction-cold junction pair
is only going to provide a few millivolis.
Accarding to my copy of Kaye and Laby,
nickel-chromiurmycopper-nickel would
seem o be the best bet, providing,

for example, 6:317mV for a 100°C
temperature difference, or 21-:033mV
for a 300°C differential (the output of a
themmocouple does not quite vary lineary
with temperature). Ordinary copper

wire plus nichrome from a bowl-fire
replacement element should do the trick,
though making good joints is probably

a job for a spot welder — nichrome will
not take soft solder.

A Shocking Business

You might get a nasty bum from the lamp
chimney when listening to a thermopile-
powered radio, but you won't get a shock
from it, or from a clockwork powered
radio, either. Which is just as well, for

an electric shock can easlly prove fatal -
even a few milliamps can kill. The real
danger is that. coming into contact with

a live conductor, the muscles can go into
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spasm, making it impaossible for the
victim to let go again. Continued
exposure to the cument upsets the
heart’s hythm, leading to death. The
‘news from forly years ago’ page, in a
recent issue of a well-known Amearican
electronics magazine, included an item
about this subject, reporting that the
results of @ 17 year study showed the
average ‘let-go threshold’ o be 10-5mA
for women and 15-87mA for men.
PC suspects that four significant figures
suggests a grealer degree of accuracy in
the findings than is warranted. However,
the results are not greatly different from
those quoted by an H.M. Inspector of
Factories, in a lecture to us undergrads
when PC was at college in the early
"50s. He reckoned that 10mA for men
and 5mA for women represented the
% morality levels. Beanng in mind
that the average ECLB or RCCB trips
at around 35mA, one can presumably
expect quite a jolt when it trips, but as
it generally does so within half a cycle
of the mains, the damaging effects
of continued exposure to the curent
are avoided. But what happens if,
unfortunately, one presents rather
more resistance, limiting the cumrent
to a half ar one quarter of this valua?

Microminiaturisation

A recent news item in Electronics Times
leaves PC baffied, excited and amused
by tums. It describes 20-hit audio DACs
of the delta-sigma variety. Describing their
periomance and extolling their virtues,
the piece goes on to describe how small
they are, achieving up to a 40056 reduction
in board space. A 50% reduction would
be good going, and a 75% reduction
even beter, leaving three quarters of the
space that would othenwise have been
occupied, free for other components or
for board size reduction. A 99% reduction
in the board space required by the
component would be Tantastic, but

a 400% reduction? If you are running
out of space for your layout and cannot
increase the board size, just incorporate
a few af these devices, even if you leave
them unused — for each of them will
provide you with three times net their
own size of exira space!

Yours sincerely,

poist 04

The apénions expressed by the author are nat
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A PRACTICAL GUIDE TO MODERN DIGITAL ICs - Continued from page 63.

can be cascaded to make up to one hundred
individual outputs available.

Figure 23 shows typical connections that
may be used in practical versions of the Figure
21 or 22 gate-clocked dircuits. Here, a 555
timer IC is used in the astable mode as a clock-
wavefarm generator, and is normally disabled
but can be gated on by grounding its negative
supply line via centre-biased toggle switch S1,
which also controls the UDC’s up/down direc-
tion. The UDC's preset inputs are shown
configured so that they give codes of ‘0000°
(= BCD '0’) when 52 is closed or “1111"
(= terminal count in Binary up-counting
mode) when 52 is open, enabling a Binary
UDC to be instantly set to either end of its
counting range.

Note that the circuit shown in Figure 23
gives a “free-ranging’ clocking action, i.e. when
it reaches the terminal count in a clocking
oycle, it automatically jumps back to the “start”
count in the arrival of the next clock pulss. A
popular altenative to this is an ‘end-stopped’
counting action, in which counting automat-
ically ceases when the terminal count is reached,
and can only be restored by reversing the
count direction, i.e. so that a lower number

can only be reached by clocking down, and
a higher number can only be reached by
clocking up. If the UDC’s INH and TC QUT
terminals have the same aciive states (both
active-high or active-low), this action can
be abtained by simply shorting these two
terminals together as shown in Figure 24, but
if they have opposite aciive states an inverter
stage must be wired between TC OUT and
INH, as indicated in the diagram ithe UDC's
‘preset’ connections are not shown in the
diagram).

Note that the Figure 23 free-ranging dircuit
can be expanded to give an 8-bit output by
cascading it with another UDC, with both
INH terminals grounded and with both
UP/DOWN terminals shorted together, and
with the TC OUT of the first UDC providing
the CLK signal of the second IC. The procedure
for expanding the end-stopped version is
a little more complex.

Figure 25 shows how to expand the Figure
23 drcuit so that it gives 8-hit end-stapped
clocking operation. In this case, bath UP/
DOWN terminals are again shorted together,
and the TC OUT of UDC1 provides the CLK
signal for UDC2, but the TC OUTs of hoth

up
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Figure 26. Converter gives dual-clock action on a single-clock UP/DOWN counter.
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Figure 27. Converter gives single-clock action on a dual-clock UP/DOWN counter.
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counters are AND gated and fed to INH of
UDC1, thus providing bidirectional end-stop-
ping, and INH of UDC2 is grounded. Note in
these expanded circuits, that the first UDC
(UDC) pravides the four least-significant bits
of the 8-bit output. Also note that a UDC can
be made to perform add/subtract actions
by simply switching it to the ‘up’ mode for
addition or the ‘down’ mode for subtraction
and clocking-in one input pulse per add or
subtract unit; this type of action is useful in
applications such as car-park monitoring, etc.

‘Up/Down’ Counter ICs

Several different ‘Up/Down’ counter 1Cs are
readily available in CMOS and TTL IC forms.
In ordinary CMOS, the 40298, 45108, 45168,
401928 and 401938 are very popular. The
40298 is unusual in that it has a control
terminal that enables it to count in either
decade ar binary mode; the 45108 decade
and 4516B binary counters are single-clock
ICs with identical pin notations, and the
401928 decade and 401938 binary counters
are dual-dock IGs with identical pin notations.
Four of these CMOS ICs are also available in
the 74HC-series as the 74HC4510, 74HC4516,
74HC40192, and 74HC40193.

In the 74LS- TTL series, the most popular
‘Up/Down’ counters are the 7415190 and
7415192 ‘decade’ types and the 7415191 and
7415193 ‘binary” types. OF these, the ‘190"
and “191" are single-clock ICs with identical
pin-outs and control funciions, and the “192°
and ‘193" are dual-clock types with identical
pin-outs and control functions (these four
counters are also available in 74HC-series
CMOS versions, as the 74HC190, 74HC191,
74HC192, and 74HC193).

Note that a dual-clock UP/DOWN counter
has no special advantage over a single-clock
type, nor vice versa, and one type can easily
be made to act like the other by using suitable
input conversion logic circuitry. Figure 26
shows a converter that enables a single-clock
counter to be driven in the dual-cdlock mode,
and Figure 27 shows a converter that makes
a dual-clock counter act like a single-clock
type; in multistage counters, these converters
must be applied to the inputis) of the first
stage only. If the counter’s Up/Down “active’
levels are the reverse of those shown in the
diagrams, simply reverse the input connediians
to the circuit of Figure 26, or reverse the
output connections from the circuit shown in
Figure 27.

Next month, Part 10 describes digital
latches, registers, and comparator circuits.

CORRIGENDA
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RS232 Serinl Line Tester, page 81.
The Bawd Rate Select RB1 positions in
Table 3 (Test Modses) are wrong and

RS232 to 8-bit Converter Module, should be as follows:

page 41, Plezse note that in the circuit ] :

dizgram {(Figure 1), C1 is shown with Baud

its (+) to the anode of DI, and its (=} Rste | RBO | RB1 | Baud Rate

to OV — this is the wrong way round. Select

See ded drawing. ni

SR R DEh Low | tow| 1200
HGH [ LOW | 2400
LOW | HikaH | 4,800
HiGH | HIGH 9,600
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COMPUTERS

CIRCUIT SIMULATOR PROGRAM
FOR PCs. Calculates qain, phase,
Impedances Provides graphs for Epson,
THM, HP printers. £10.SAE fr details.
oM amery, Downings, Bells Hill,
Stok= Foges, Slough 812 4EG.

VARIOUS

B4H B-bit EPROMS= for sale. AMZT512-25
typs. u==d onte, £2 each inc, PAP,
Contact: M. Enight, 10 Daniel Road,
Mancetter, Athersions, Warks. CVE 1PA
FUNDED PROJECT WORK. Fe=
available to anyone willing to design

and build 3 Hink for hessiphones with
mictophone to telephons handsats
including remote power sonrce,

stz Tel Demel Colims, (01920) “133!':&
EENWOOD CAR HI-FICD
CONTROLLER, KCA-R20. Contrals
Kenwood multichangers, with sudio
controls. Graphic/amp KGC-4082. Both
boxed £150, Will sphit. Tel: (01344) 775825
PROFESSIONAL GUN MIC.

Sennheiser MEHENS, suparb quality, £75,
2 Professonal radio microphone chanmels,
complete with all accessories including

2 Seny tie clip microphones, £100 per
channal. AVO B multimeter with leather
cass, £30. Thand=r TFZ00 Frequancy
Counter, 10H=-200MH=, £75. Professional
S0W power amplifier, £75. 25W, £30.
Bestsee 12.Band stereo graphic eguskbesy,
£3]. Famall flm synchronistion sgopment:
FTI/FTZ/FTS. Ofars. All the above —
buyes to pay PEP. Tel: (01603) 758239

WANTED
C.0. CARBON MONOXIDE SENSOR
HEADS, sm=ll PCB mounting, &-pin
plastic case, approx. 10mm in height
by 15mm in diamster, asnsad in
commereizl units that are on the market.
Someons must be selling them from
some cutlet somewhere. The ones
that I have been shown have (8831
stamped an the top and 01/G on the
side Flectromail do ons, butitis foo
large and expensive. Ciridtesllagas
setsor kit wiich must employ a sensor
of the same physical size but different
cirzuit. Maplin, Greenweld, Calat, Omnd
Electronics, Farnsll, Ball, Flectrovalus,
IM.O. and Base Flectronics donst do
themn, so who does? Any informstionor
lzads on the above min (CD) sensors,
please write ar telephane: B. Marshall,
32 Fairfiaid Approach, Wrayzbury,
Nz Smines, Middlesex, TWI19 5D3.
Tek (01784) 482283, Al mail costs
will be refunded.

CLASSIFIED

Pl=cing =n arivertsement in this section
of Bectronzs Byomr chanca to tall

tha readers of Britsin’s Best Selling
Blactresies Magerine what you want to
Ly oz sefl, or 1sll them ebout your club’s
mﬁm-mwéfﬁ&dchngﬂ
We will publis} asma.njr i as

Simply write your advertsement cleasly
in capital latters, on & posicand or seslad-

dowm envelope. Then send it with any
Clazsfeds

Advern will be published as soon
2s poesibl = - I oSk
is acceptad for dalzyed publicstion or
non-nc of avoTs

grounds
mpe&em:beyhamheeurm‘.&iasw&f
natire of zn advertisoment am advisad ia
contacs the Publichar 2nd their local

Trading S=ndards Office.

BBS CORNER
APPLE CRACKERS, FirstClass Client
8BS, mainly for AppleMac and PC users.
Baud rate 24¥-bit/s to 28-BK-bit/s, B data
bits, no parity, 1 stop hit Tel: (01258)
FBI318/780724.
MACTEL METRO/ICONEX. FirsiClass
Client BES, AnpleMac and PC users.
E-mal address on Internet for registered
users. Baud mte 2-4E-bit/s to 28-BE-bit/s,
E datz bits_no parity, 1 stop bit. Tel:
(0181) 543 BO17 (Metra) ar ((115)
5455217 {Iconex),
SPIDER! AMIGA BBS. The Eghter
a‘tteman'fa. Mzinly Amins snd some
Fidonst, M::n:t.rvnei and
!uufnnat. Online Spesds
to 19200, Tel ({_ili-l—ﬁj 813520,

CLUB CORNER
ARRS (Absrdsen Amateur Radio Socsty)
mests on Pridsy everingz in the RC Hall,
10 Caimgorm Crescent, Kincorth. For
details contact: Masting (CMEO[CN),
Tel (01569) 731177,
THE BRITISH AMATEUR
ELECTRONICS CLUB (foundad in 1388),
for all inferested in electronics. Four
newsletiers 2 year, halp for members and
more! UK subscription £8 a year (Junior
members £4, overseas members £13 30),
For furtherdetails==nd SAFE t0:Tha
Secxetary, Mr. | F. Davies, 70 Ash FEoad,
Cuddington. Northwich, Cheshire CWB 2PB.
AMA

SOCIETY. Mestings held st Culford
Scheol, 7.30pm for 8.00pm on the third
Tussday of esch month, unless otherwiss
stated. Funther detatls from Kevin Watetson,
(GIGVI), 20 ioad, By St

Sofiolk IP33 307, Tel: (01284) 764804,
CRYSTAL PALACE & DISTRICT RADIO
CLUB. M=ets on the third Sanrday ofesch
month at All Ssints Church Parish Rooms,
Eeulsh Hil, London SE18. Details from
Wili Taylor, (G3DSC), Tel (D181) £583 5732,

DERBY END DISTRICT AMATEUR
RADIO SOCIETY mests every Wadnssdsy
&t 7.30pm, at 118 Green Lans, Derhy.
Further details from: Richard Buckhy,
{G3VGW), 20 Eden Bank, Ambergate
DES8 2GG. Tel: (01773) 852475.
ELECTRONIC ORGEN
CONSTRUCTORS SOCIETY. For details
of mestings, Tel: (0181) 502 3390 or write
to BT O=zkington Manor Drive, Wembisy,
Middlesex HAS 6L

E.U.G. User group for 21l 8-ba Acorn Werros,
=nce 189, 54l going stroney. Programming,
news, information, sslss. Contact: EU.G.,
25 Bertie Road, Southses, Hante PO4 B[X
Tek (DIT0S) 781188,

THE LINCOLN SHORT WAVE CLUB
meeats every Wednesdsy right at the
City Engineers’ Club, Waterside South,
Lincoln st Bpm. ANl welcome. For further
details contact Pam, (G45TO) (S=retary).
Tek (01427) TEBISH.

MODEL RAILWAY ENTHUSIAST?

How about joining WERG', the Modsl
Eleciromic Raflway Group. For more
datails contact: Faul B’mg (Honorary
Sacretary), 25 Fir Tree Way, Hassocks,
West Sussex ENS 58U

PRESTON AMATEUR RADIO SOCIETY
mests every Thirsisy evening 3t

The lonsdale Sports and Social Club,
Fuhwood Hall Ians, Pulwood, (of Watling
Strest Road), Preston, Lancashive FRZ 4DC.
Tel: (01772) 734465, Secastary: MrErnic
Eastwood, (GIWCQ), 556 The Meds,
Frecikleton FR4 11B, T=l (01772) 8857068,
SCIENCE AT YOUR FINGERTIFS,

for ‘handson’ science experienres and
expenments, S—erce at Your Fingertips
Science Review, Membesshin £2.50, For
further detafls, please contact Danie] and
Carcline Ges, The S A YF., 37 South Road,
Watchst, Somerset TA23 0HG.

SEEMUG (Smuhk:l‘s‘a—gx?!ac User
Group), mest in Scuthend every second
Mondsy of esch month. For details Tel:
ME::LZ.E.E 'Fu? {01702) 488082 ozl
s demon ook
SO'BTBZND & DISTRICT RADIO
SOCIETY meets at the Druid Vennmre
Scout Centre, Southend, Essex every
Thursday a1 Bgim For forther datails, contast:
P.O. Box 8, Rayleigh, Fssex SSSENZ.
SUDBURY AND DISTRICT RADIO
AMATEURS (SanDRE) mest in GL Comand,
Sudbury, Sufnli- st 8.00pm. Visitors
aI‘.ﬂ.IEEWID.Emb-Em are very welcoms,
aTe 1=hl=. For details
ple=se contact Tony, (GELTY), Tel:
(01767) 313212 before 10,
TESUG {The Exropean Satslite User Gromn)
for all satelhite TV enthmsiasts! Totally
mden-snﬁzn:_ TESUG provides the most
news available (through its
mnmh}y Footprint’ newsletter, anda
teletext service on the pan-Europesn
‘Bupsr Chanrel'). It also providss=a
wide variety of help and information.
Contzct: Eric N. Wilsher, TESUG,
P.O. Box 576 Orpington. Kent BRS SWY.
THANET ELECTRONICS CLUB. For
school age Ham Radio and Electronics
enthusiastz, enters its 16th Year. Meetings
hald every Monday evening from
7.30pm a1 The Quarterdeck, Zion Place,
M=rgate, Kanit. For further detsils contact:
Dz E=n L Smeith, (GIJIX), Tel: (01304) B12723.
‘WAKEFIELD AND DISTRICT RADIO
SOCIETY meet at B 00pm on Toesdays
at the Commumnity Centre, Prospect Road,
Ossett, West Yorishire. Contact Bab Firth,
(GEIWWE), (QTHF), Tek (0113) 282 5519,
THE (WIGAN) DOUGLAS VALLEY
AMATEUR RADIO SOCIETY m==t=cn
the Erst and third Thursdays of the month
from 8.00pm at the Wigsn S== Cadet HQ,
Traning Sup Sceptre, Brookhouss Temrace,
off Warrington Lans, Wigsn Contact:
D. Snape, (G-GGWG}. Tel (01842) 211357,
WINCHESTER AMATEUR RADIO CLUB

mests on the third Priday of each month
For full programme contact: G4AX0,

Tel: (D1562) BE080T.

WIRRAL AMATEUR RADIO SOCIETY
mests at the Ivy Farm, Amowe Park Road,
Birkenhead every Tussdsy evening, and
formaliy on the th= sstami&ﬂw&'.mesday
of every month Detaile J Seed, (G3F0Q),
31 Withart Avenue, Bebinqion,

Wirral L83 SNE

WIERAL AND DISTRICT AMATEUR
RADIO SOCTETY mests at the Irby
Cricket Club, Irby, Wirral. Organises
wisits, DF hants, demonstrations snd junk
sales. For further datsils pleses contact:
Paul Robinson, (GUIZP) on (D151) 648 5852,

In the June 1996 issue (No. 102) of
Elzerronies — The Maplin Magazine,
we have a blazing assortment of
fabulous projects to build and feamires
to read, including:

GPS DEVELOPMENT
SYSTEM PART 2

Thy wecond part of this project covers
the installanon of the VP Oncore GPS
software along with the codes for
setting up and controlling the GPS
Development Receiver, QBASIC
progriz= codes and algorithms for
comver—g LarLong output from' the
GPS "“n er 10 Ordnance Survev
Nagonal Gnd References, and infor-
mation on suitable GPS software which
enables GPS receivers 1o show the pos-
iticm on 3 digital map.

EARTH-LIFT BOX

Essental eguipment for musicians
using elecironic instruments, this
Droject uses 3-way switching o safely
interconnect instruments with efther
floating, half- or full-earthing to ground,
to conveniently eliminare sarth loops
and the consequent hum from appear-
ing at the smplifier Inputs.

OVER-REV/PEAK
POWER INDICATOR
Found on most racing cars, and an
equallyuseful aid o consiremiy adiieving
the eptimum perfommance from your
road vehicle, this easy 1o build and
install project uses an L ED and buzzer
to indicate to the driver when the
engine has reached a preset speed, at
which paint. for example, itis generating
maximum power or lorgue, so thar
gear changes can be tailored to incresss
overall driving efficiency.

PASSIVE DIRECT
INJECTION BOX

Anessential jtem for the performing or
reconding musician, this sasy o build
project efficiently banishes noise and
hum ofien experienced when using
elecronic musical equipment on stage,
and being a passive device, there gre no
banteries 10 woiry about, leaving you to
concenirate all your effors on producing
sweet music!

SHORTWAVE
RECEIVER

Keep your finger en the pulse of
worldwide events, be first © hear the
Iatest overseas news, and get o gnps
with foreign languages by becoming
a short-wave listener (SWL)! This
receiver enables you to comformably
apply vour ears to the world o mne
inro stations and broadcasters spread
far and wide.

RADI-CALL RECEIVER
The complement to the Radi-Call
Transmitter feamred slkewhere in this
issus, this 418MHz receiver decodes
an openended swiiched relay output o
activate vour chosen alanm system, ora
telephone auro-dialler, for example,
as part of 2 nurse call system.

New Srandards in Logic, by Ian
Davidson discusses the reasons for
straving from the long-standing 5V
logic formats o the n=w 3-3V logic,
and why such a seemingly odd volage
level standard should have arisen.
Flexible Business Revolutions Ahead
by Frank Booty predicis how the
stucture of firms will alter In response
© increasing availability of affordable
worldwide communications syztems,
while Hologmaphy: Theorv and Practice

by Laura Ryden, descrbes how the
phenomenon of 3D virtual image
holograms occurs, and demonstrates
how to produce amazing holograms
vourself, using a lsser in conjunction
with common household junk’. In Part
2 of Value Added Intemetr Services,
Keith Brindley advizes how to geét the
best valuz out of the Intemmet. The
Hunt for Dark Matter by Douglas
Clarkson reveals information zbout
mystérious “cold’ dark maner panicls
known ss Neumnos. Part 10 of Ray
Marston's Pracrcal Guide 10 Modem
Digital ICs covers digital laiches,
shift registers, logic comparators, code
converters and driving multi-digit
displays. Sound Reinforcement Systems
for Gigging Bands by Andy Rimmell,
is a practical mude to s=ning up a sound
system for your band, 1o enable vou to
go gigzing with coafidence!

All this, plus all your favourite
regulars as well!

BRITAIN'S BEST SELTING
EILECTRONICS MAGAZINE
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Window on Deskiop
World

For PC users the Windows Show is the
key event of the Year. Now in its sidh
year, the show arts as ashowcaseforthe
latest innovations on the daskiop. As wa
go o press this month, the Windows 96
show at London's Ofympia Grand Hall is
closing. Literally hundreds of companies
demaonsirated hardware and software
innovations and products. Here wetake a
look st some of the major anncuncements
at the show:

You didn't nead to go to tha show to
see |IBM's official web site for the 1955
Centennial Olympic Games at Atlanta,
but the site was being showcased on
the IBM stand. Located at hitps/inwnw.
atlanta.olympic.org it slready contains a
wealth of information and during the
games will contain informaticn on all
the athisies, results, photos, videes and
miandews. The good naws for Olympic fans
is that it is robust and scalabls enough o
handla over 10,000 hits a minute,

BT annoumcad plans to launch a mass
market, dial-up Internet service atthe end
of March. The senvice callad BT Intamet
will be aimed at residential and small
business customers as well as users new
to the Intemel To get unlimited online
timme with BT will cost 2 one off registration
of £20 and a flat monthly subscription fes
of £15. Calis to the service will be charged
t local ates nation-wide at speeds from
9600-bit’s up to 28,800-bit's.

Internet users now have the power 1o
publish their data directly to the Inteme!
with 2n application showcased by Corgl,
CorelWEB.DATA, a 32-bit database
pubEsher for the Intemeat supports most
major formats including Accass. Excel,
Foxpro, dBASE, Paradox. 123 and any
ODEC compliant SOL data source. Text
files in fixed-width or delimited formal
can also be processed. The application

can be downioaded from Corel's web site
at http/hwww.corel.com for a 30 day
evaluation.

The forthcoming version of Dr Sclomon's
Anti-Vinus Toolkit due out this summer
Wwas previewsd on the S4S Intemational
stand. The latast addition to the new tociit
is Magic Bulisi. Except there is nothing
magic here. Magic Bulistis simply acdlean
bootable DOS disk which S&S
International claim is the one thing few
users have iohandwhen PC systems ars
infectad by a virus. The Magic Buliat will,
howaver, enabla usars 1o boot Anfi-Virus
software direct from the disk.

Quaremeck demonstrated the personal
usar version of WebCompass, an Intemset
application which enables smultansous
searches of muliipls Wedb engnes, enabing
the user tn accurataly track down data or
informabion on a parlicular topic. A beta
version of WebCompass Personal Edition
can be downioadad from CuarardecK's
web ste at htipAwww.quarierdeck.com.
The product will be available commercially
in the summesr priced around £25.

Springfields Show

The Lincolnshira All Micro Show takes
place on 14 Apnl at the Springfields
Exibition Cenire, Spalding in Lincoinshire.
According o the organisers, this new
compuier and electronics event wil induds
accessories, electronics components,
software and computer hardware. The
event will also includs a bring and buy
sale for visitors to buy and exchange
second hand equipment.

Running throughout the day, the
entrance fee is £2.50 for adults, and
is free for children undsr 14. Entry to the
25 acre Springlields Gardens site and
parking is indluded in the entrance fee.

Contact: Spri s Exiipition Centre,
Tel: (01775) 724843,

RESERVE YOUR COPY OF
ELECTRONICS TODAY!

Why not ask your friendly local newsagent to reserve or
deliver every issue of Electronics—The Maplin Magazine?
Fill out the coupon (below), hand it to your Newsagent
and you need never miss an issue of Electronics.

Dear Newsagent

Name

Please reserve/deliver (delele as applicable) each issue of
Eleclronics — The Maplin Magazine.

==

Address

Signature

%L | 7o }Jupﬂr

Blectronics—The Mapin Magazingis published monthly and is distributed
through your wholssaler by: Seymour, Windsor House, 1270 London Road,
Norbury, London SW18 4DH. Tel +44 (0)181 879 1823,

[: rUj u Britain’s Best Selling
) Electronics Magazine

Every possible fiont has been made
to ensure that the information
presanted hera is correct prior to
publication. To avoid disappointmeant
due to Iate changes or amendmenis,
plaase contact event organisations to
confirm details.

25 March. Surpius Equipment Sals,
Stratford-upan-Avon and Districi
Radio Scdisty, Stratford-upon-Avon.
Telk (01783) 295257.

28 March. Agile Manufasturing, IEE,
Cranfield Conference Centre, Cranfisid
University. Tek: (0171) 344 5428.

29 March. Club Shack Open Evening,
Mid Sussex Amateur Radio Socisly.
Tek (01) 444 241 407.

31 March. Radioc Rally, Magnum,
Scatiand. Tel: (01707) 655015.

31 March. 2m Fox Hunt at Ditchling
Common, Mid Sussex Amateur Radio
Socisty. Tel: (01) 444 241 407,

8 April. Annual General Meeting,
Stratiord-upan-Avon and District
Radio Sociely, Stratford-upon-Avon.
Tel: (D1783) 295257,

11 April. Surplus Eguipment Sale,
7.30pm Sharp, Mid Sussex Amatsur
Radio Sodisty, Tel: (01) 444 241 407.
14 April. Radio Rally, Launcesion,
Comwall. Tek (01707) 659015.

19 April. Annus! Constnuction Contast,
Mid Sussex Amateur Hadio Society.
Tet: (01) 444 241 407.

21 April. Whits Rose Rally, Lesds
Tel: (01707) 653015.

22 April. The First Century of Sound
Recording, Brian Hayward GBVXQ,
Stratford-upon-Avon and District
Radio Secisty, Stratford-upon-Avon.
Tel: (01783) 223257.

23 to 25 April. Eighth Intemational
Conference on Road Traffic itor
and Control, IEE; London. Tek (0171)
344 8425,

23 to 25 April. The Institute of
Physics Annual Cenference, Telford
International Centre, Telford. Tek
(0171) 235 6111.

29 April to 3 May. Sixth Intemational
Conference on AC and DC Transmission,
IEE; London. Tel: (0171) 344 5472,

4 May. RSGB Open Day, Potters Bar,
Tet: (01707) 858015,

13 May. Astronomy, Stratford-upon-
Avon and District Radio Socistly,
Stratford-upon-Aven. Tel: (01789)
295257,

16 May. World Class Manufacturing
for SMEs — Some of the Issuss, IEE,
The Dudisy Centre for Compstitive
Manufacturing, West Midlands.
Tek (0171) 344 5446.

17 to 19 May. Mac Shopper Show,
Wembley Centre, London. Tel: (0171)
B31 9252

20 May. Visit to Nicksicd=on, Ashome,
Stratford-upon-Avon and District
Radio Society, Stratford-upon-Avon.
Tel: (01783) 235257,

21 to 22 May. International
Conference on Public Transport
Electronics Systems, IEE, London,
Tek (0171) 344 8432

21 to 23 May. Intemet Worid, Olympa,
London. Tek (01885) 730275.

27 May. Open Evening, Stratford-
upon-Avon and District Radio Society,
Stratford-upon-Avon. Tel: (01789)
295257,

10 June. 2m Direction Finding Contast,
Stratford-upon-Avon and District
Radio Sociely, Siratford-upon-Avon.
Tel: (01789) 285257.

15 June. ANARS, HMS Collingwood,
Hants: Tel: (01707) 855015.

DIARY DATES

18 to 20 June. Multmedia, Business
Design Cenire, London. Tak (0171)
359 3535.

24 June. Rapeater Manageameant
Group Chairman, Geof Dover G4AF,
Stratford-upon-Avon and District
Radio Scciety, Stratiord-upon-Avon.
Tel: (01788) 295257.

26 to 27 June. Electncal i T
Exhibition, Airport Skean Dhu,
Aberdasn. Tel: (01732) 353330,

30 June. Radio Rally, Longleat,
Wilishire. Tek: (01707) 659015,

6 July. Summsr Social Event,
Stratford-upon-Avon and District
Radio Sccisly, Stratford-upon-Avon.
Tek (01789) 295257.

8 July. 160m. Dirsction Finding
Contest, Stratford-upan-Aven and
District Radio Socisly, Stratford-upon-
Avon. Tel: (01783) 235257.

8 July to 30 September. Science
Museum Superhighway UK Tour,
Exploris, Northem Ireland. Tet: (0171)
938 B192. =

22 July. Consiniclion Competition,
Stratford-upon-Avon and District
Radio Society, Stratford-upon-Avon.
Tel: (01783) 285257,

4 August. ASGB National Mobile
Rally, Woburmn, Bads. Tel: (01707)
B58015

18 August. Radio Rally, Manchaster,
Tet: (01707) 859015,

18 August. Ratio Rally, Great Eastem,
Kings Lynn. Tel: (01707) 659015.

1 September. Radio Rally. Tellord,
Shropshirs. Tel: (01707) 659015.

4 1o 5 September. Intlamet, Wemblay
Centre, London. Tet: (01923) 261663.

8 September. The Fifteanth Lincoln
Hamfest, Lincolnshire Showground.
Entry is £1.50. Morse tests avaiiabis,
plus all usual affractions. Caravans
welcome (Saturday night only).
Details from Sus Middlston, (XYL)
(GBVGF) (QTHR], Tet: (01522) 525760

18 to 18 September. EMC UK,
Olympia, London. Tek (01981) 590451.
21 September. Badio Rally, Scotiish
Convention, Glasgow. Tel: (01707)
655015. 3

24 to 29 September. Live ‘98, Earls
Court, London. Tel: (0181) 742 2828

25 1o 26 Seplember. Digitzl Signal
Processing, Sheraton Skyline Hotel,
London. Tek: (0181) 814 B042.

4 to 6 October. RSGB Intemational
HF Canvention, Windsor. Tel: (01707)
B39015.

7 October 1o 16 December. Science
Museum Superhighway UK Tour,
Kelvingrove Mussum, Glasgow.
Tel (0171) 838 8132

8 to 10 October. Vaoice Europs,
Olympia, London. Tel: (01244)
J78BEB.

18 to 18 October. Leicester Amateur
Radio Show, Leicester. Tel: (01707)
B58015.

28 to 30 October. International
Conference on Sizewsll B — Tha First
Cycle, IEE, London. Tel: (0171) 344
B432.

29 to 31 Octlober. Eléclronics
Commerce, Barbican Exhibition
Centre, London. Tek (0181) 3320044,

1 to 3 November. Acorn World,
Olympia, London. Tel: (01295)
788386,

Please send details of events for
inclusion in ‘Diary Dates’ to: News
Editor, Electronics — The Maplin

= (T}

Magazine, P.O. Box 3, Rayleigh, 1k

Essex SS6 8LR or e-mail to

swaddington & cix.compulink co.uk _
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Above; Three salellites in orbit,
girdling the Earth.

Below: Drawing and details of

an Inmarsat-2 satellile, - . _.- ‘ by Ruth Ling

In‘the dying days of the Second World War,

a young English RAF officer wrote an article
that sketched out the idea of geostationary
orbital communications satellites. Half a century
later, Arthur C. Clarke is being recognised in
the"Science Museum exhibition Eye To The
Future for the phenomenal influence he has.

- had on global communications.

7 Blscirorics — The Mapin Magazine May 1996




=
%

P
v oy
-?\hs

L S Y

;V‘\
g
3

S

e i

AN
T3
s\\‘.,.“\
il\\\..."

T Y

EMC chamber at
Stevenage, Inmarsat’s
engineering facility,

Above right: Inmarsat-2 F4

on the launch pad.
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Below: The launch of a
Delta Inmarsat-2 satellite,

Above left: An Inmarsat-2
satellile being assembled
at the BAe space systems
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IFTY years ago, the journal Wireless
Fl'."’orfd published an article called

Extra-Temrestrial Relays by a 28-year-
old Englishman, Arthur C. Clarke, who was
later to make his name as one of the world's
greatest science fiction writers.

However, this was no work of fiction. it may
have been tapped out on the same old sit-up-
and-beg typewriter on which Clarke went on
to write his popular sci-fi novels. It may have
come from the same mind that created
2001: A Space Odyssey, the book that
spawned the hit film of 1968. But, although
readers at the time could have been excused
for thinking it was just a flight of fancy,
Clarke's ariicle was to change the nature of
communications around the world — and, in
fact, the world itself. It took 19 years for his
vision to be realised, but even that was far
sooner than he had thought was possible.

As he wrote in 1961, in an essay entitled
‘A Shori Pre-History of Comnsats: or How | Lost
a Billion Dollars in My Spare Time', “ltis with
somewhat mixed feelings that |
can claim to have originated one of the most
commercially valuable ideas of the 20th
century, and to have sold it for just £127. (That
was the fee he received from Wireless World.)

Indeed, he had come up with a winning
idea. In the four-page article (sub-titled
‘Can Rocket Stations Give World-Wide
Radio Coverage? and published in the
October 1945 issue of the joumnal), Clarke had
introduced the notion of using satellites to
relay radio signals around the Earth. He had
estimated the energy needed to put a satellite
into orbit 35,000km above the Equator.
At that distance from Earth, a satellite orbits
the planet exactly once every 24 hours, at

the same angular rate as the Earth, thus
appearing from the ground to be in a fixed
position. This is what we know now as a
geostationary satellite.

It was 12 years later, in 1957, that the very
first satellite, the Russian Sputnik, was
launched, but that was in a low earth orbit
{around 150 to 500 miles above the Earth).

Anyone who remembers Telsiar, the foot-
tapping pop hit of 1962 by the Tomadoes,
should also recall that Telstar was the talking
point of that year. The first communications
satellite capable of relaying messages
immediately (in ‘real time’, as contemporary
jargon has it), Telstar was launched in 1962.
It circled the Earth at a height of between 950
and 5,600km, an arbit known as ‘highly
elliptical’, but one which became redundant
within a few years, as it permitted only an hour
or two of transmission every day.

It was another two years before a geo-
stationary satellite was put into orbit; the
earliest was the American Syncom 3, the first
truly synchronous or stationary TV satellite,
which was successfully launched on 19
August 1964 — just in time for the Tokyo
Olympics. The experience of watching a
sporis event as it happened on the other side
of the world was indescribably exciting.

Clarke’s Vision of the Future

Clarke wrote his article in May 1945, while
serving as a flight lisutenant in the Royal Air
Force near Stratford-upon-Avon, where he
was training airmen to maintain the Ground
Controlled Approach radar gear used to talk
down aircraft during bad visibility.

The paper, which included four diagrams,
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began with a brief discussion of the problem
of long-range radio and TV. Although a choice
of frequencies and routes could provide
telephony dircuits between any itwo poinis on
the Earth for a large part of the time, Clarke
said, “long-distance communication is
greatly hampered by the peculiarities of the
ionosphere, and there are even occasions
when it may be impossible”. A true broadcast
service would be “indispensable in a world
society”, he wrote.

For television, Clarke said, coaxial microwave
cables or relay links would be necessary,
though even these could never provide
transoceanic services — and they would be
too expensive, costing ‘millions’ for a relay
chain several thousand miles long. (Of course,
in 1945, such cable links didn't exist even on
land, but it was obvious that they soon would.)

Then Clarke set out his idea for ariificial
satellites, explaining that if a rocket could
reach and maintain a speed of five miles

(Bkmn) a second, it could continue to circle the
Earth indefinitely without using up any power.
In effect, it would become an artificial satellite.

Although a satellite could be established
at any altitude, its “most interesting and
valuable orbit” would be outside the atmos-
phere. At a height of 42,000km from the
centre of the Earth, a satellite would take
exactly one day to revolve around the Earth.
Placed above the Equator, it would appear to
bg fixed in the sky.

He went on to predict that, in the following
few years, it would be possible to build
“radio-controlled rockets which could be
steered into such orbits beyond the lirits
of the atmosphere and left to broadcast
scientific information back to Earth. A litle
later, manned rockets will be able to make
similar flights with sufficient excess power to
break the orbit and retumn to Earth’.

Clarke described how it would be possible
to build a “space station” in such an orbit,
using material ferried up by rockets. On board
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An Inmarsat-3 satellite
inithe test chamber.

4
d

A prototype of the ICO global
hand-held phone and the
intermediate circuit orbit (ICO).

An Inmarsat-2 satellite
in geostationary erbit.

would be laboratories, receiving and trans-
mitting equipment, living quarters and every-
thing needed for the crew's comfort. The
station could act as a repeater to delay
transmission between any two points on the
hemisphere. And, since a station would
provide coverage to only half the globe,
Clarke suggested three stations, at equidistant
points around the Earth. These would be at
30° East to provide coverage for Africa and
Europe, 150° East for China and Oceania and
90" West for the Americas.

He calculated that a worldwide FM system
would need “no more power than the BBC's
London TV transmitier”. The relay stations
would be solar-powered because, apart from
brief spells around the equinoxes when they
would enter the shadow of the Earth, they
would be In continuous daylight and would
intercept a flood of radiation, which could be
used to operate a heat engine coupled to an
electric generator. Clarke also suggested
that “thermoelectric and photoelectric

developments may make it possible to utilise
the solar energy more directly”. This came to
happen only a few years later, when the solar
cell was invented at the Bell Telephone
Laboratories; it now powers almost all
satellites and space probes.

Although modestly claiming that “every-
thing envisaged here is a logical extension
of developments in the last 10 years — in
particular, the perfection of the long-range
rocket of which V2 was the prototype”,
Clarke admitted that “many may consider the
solution proposed in this discussion too
far-fetched to be taken very seriously’”.

As we can see now, much of what Clarke
proposed in his 1945 paper has become
cornmonplace. One fact he missed, though,
was that developments in electronics would
make unmanned communications satellites
possible long before there were any perma-
nent manned space stations. He had pictured
his “extraterrestrial relays’ as large structures
with their own operational and maintenance
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crews, but in fact miniaturisation and the
invention of the transistor made human
Presence unnecessary.

Clarke, however, still believes that space
communications would be much more
reliable with personnel out in space, saying
that “a troubleshooter who knows how to
replace a component costing a few cents can
put a multimillion dollar satellite back on the
air”. Quite a lot of the space debris languish-
ing in orbit (“junk costing many times its
weight in gold”) could, he said, "be fixed by a
screwdriver and a good mechanic”.

During the 40s and '50s, Clarke pro-
pounded his theories about communications
satellites extensively in books and articles. His
first novel, Frelude To Space (1950), plugged
communication satellites, and in 1952 his
earlier work The Exploration Of Space, about
the synchronous satellite network, was
published as a Book Of The Month Club
edition. In this way, by the end of the 1950s
anyone seriously interested in space travel
would have been aware of the potential of
these satellites. Clarke himself has admitted,
though, that “probably few knew where the
idea originated”. He has subsequently rued
that he didn't patent his idea, while realising
that it wouldn't have been possible even if he
had made the effort — and that, in any case,
a patent’s lifespan is only 17 years, and his
would have expired just as the Communications
Satellite Corporation was set up in 1962.

Telstar, launched in the same year, was
funded entirely by private investment and was
a significant step toward the commercial
realisation of Clarke's idea. However, the
principal contributors towards the develop-
ment of satellite communications in the 1960s
were not private investors, but space agencies
such as NASA in the USA, the European
Space Research Organisation (now
the European Space Agency). NASDA of
Japan and Intelsat (the International
Telecommunications Satellite Organisation,
based in Washington, DC).

In 1979, Inmarsat was established to
serve the maritime community by pioneering
the use of satellite technology for mobile com-
munications. It has since evolved to become
the world's leading provider of global maobile
satellite communications for commercial and
distress and safety applications at sea, on land
and in the air. An inter-governmental organis-
ation with 79 member countries and head-
quariers in London, it offers various mobile
satellite communications systerns (Inmarsat-
A, B, C, E. M and Aero), which can support
all-digital and direct-dial telephone, telex,
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facsimile services, electronic mail and data
communications. Applications of these
sepvices include data reporting and polling,
position reporting, safety and emergency
alerting, remote monitoring, control and data
collection. There are nearly 60,000 Inmarsat
terminals commissioned and in use world-
wide.

Is Arthur C. Clarke impressed by these giant
strides that mankind has made in the past 50
years? Perhaps the highest accolade comes
when he said: "Any sufficiently advanced tech-
nology is indistinguishable from magic.”

The Renaissance Man

Clarke’s invention of communication using
satellites in geostationary orbit has brought
him the nickname “Grandfather of Satellites™
and such official honours as the 1982 Marconi
International Fellowship, a gold medal of the
Franklin Institute, the Vikram Sarabhai
Professorship of the Physical Research
Laboratory, Ahmedabad, the Lindbergh
Award, and a Fellowship of King's College,
London.

The Arthur C. Clarke Centre Award is given
in his honour for distinguished services
to satellite communications, and the
International Astronomical Union has named
the geostationary orbit the Clarke Orbit.

Probably the most celebrated science
fiction writer of the 20th century, Clarke has
written more than 60 books, with 50 million
copies in print. Among the many prizes he has
won are the Kalinga Prize for science writing,
which is administered by UNESCO (1962),
the AAAS\Vestinghouse science writing prize
(1969) and the title of Grand Master from the

The BT coast earih station
at Goonhilly, Comwall,

Science Fiction Writers of America (1986).
In 1968, he shared an Academy Award
nomination for an Oscar with director
Stanley Kubrick for the film version of his book
2001: A Space Odyssey. The Arthur C. Clarke
Award is given annually to the best British
science fiction novel.

Clarke is a member of the Academy of
Astronautics, the Royal Astronomical Scciety
and many other scientific organisations, and
is a past Chairman of the British Interplanetary
Society.

He co-broadcasted the Apollo 11, 12 and
15 missions with Walter Cronkite for CBS.

His recent non-fiction book, How The
Worid Was One, is a history of global telecom-
munications; and spawned a Japanese TV
series which he hosted. In the book, he
proposes that telephone companies should
abolish all long-distance call charges. Clarke
believes that the Next Big Thing in global
communications will be the personal tele-
phone. He told Wired magazine: “That's it —
when everybody has his or her own personal
communications devices. [t has started with
the cellular telephones, and it'll go farther with
the cellular satellite telephones.”

At the age of 78. he can see just that
happening. Inmarsat is following his
prediction with the formation of ICO Global
Communications. A private company with its
origins in [nmarsat, ICO is developing what
should be the world's first global hand-held
mabile telephone. The ICO (intermediate
circuit orbit) telephone should become
commercially available in 1999 —just 54 years
after (larke made what must have seemed his
astounding claims on the future of global
communications. I
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EHE dre many, many Internet service
providers around. It is a flourishing

business, or seems to be. Hardlyasweek
goes by without a fanfare of publicity for the
latest provider, and each seems to offer
better performance, cheaper pricing. and
more fearures than the rest.

In among all this. hawever, it is the poor
user who has to choose what is best. And if
you have little or no experience of the
Internet in the first place; how cin you make
a choice? It is not always easy 10 compare
these different providers, simply because they
can have (and do have) significantly different
capabilitics and services. What is meart for
one Internet user can be poison for another.

So o get the bestoutof whar is on offer; it
pays to have knowledge. Then you can make
an informed judgement, and get what is best
for you. You may find that the cheapest
provider is not always the best if you want
some specialized features,

In this series I will be raking a close look ar
severdl of the Internet access providers and
their services. While I am not going to make:
any hard-and-fast rules abour which is best -
in fact, that is impossible for me to say,
because users’ requirements are so varied —
by the end of the series most redders should
have more than just a passing idea of whatis
best for them: The series is intended to be
useful to readers who want a dial-up connection
— using their computer with @ modem (o
access the Internet over an ordinary tele-
phone line. Yes, there are other methods
of getting on the Internet, but we are not
considering them here.

Technically Speaking

We will start with a brief look at areas where
all Internet service providers have to share
common ground. Given that you have a
computer (and almost any computer will do
the job here—accessing the Internet does not
require a particularly fast computer), a
modem and a telephone ling, you have got
what it takes. But what about the Internet
service provider? There are three main Lhmgs
to consider.

First is where the Internetaccess is d\.l.lldhle
from. In other wortls, is the access point located
a local phone cill away, oris it beyond tha?
This might not be of crucial importance iFall
vouintend 1o use the Intermet for s e-mail (that
is, sending messages relectronically 1o other
computer users who have Internet access),
but it is of vital importance if you want 1o use
it for anything else. After all, if you spend an
hour logged onto an access point which is a
local "phone cill away your "phone hill will be
big enough. Butif you do the same ona long
distance connection it will be even bigger.

By the way, an Internet service provider’s
local access point is usually known as 4 point
of presence (PoP). Do not confuse this with
methods of e-mail ransfer across the Internet
cyjled Post Office Protocal (POP).

Second, what speed of connection does the
point of presence support? Data travelling
from the Internet 1o your computer and vice
versa is measured in terms of bits per second
(the number of hinary digits of data which
travel over the lineg) or bytes per second
{(where a byte is an agreed number of bits. say,
eight), If your Internet service provider's point
of presence supports 28800 bits per second
then dara flow is as fast as it can be over
conventional telephone lines Tt is only 2,400
bits per second, on the other hand, then daia
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Connecting to the Internet is easy (well, relatively, ifi your day job is
catching wild'tigers by hand) but where do you go from there? In a new

series, Keith Brindley looks at the alternatives to the basic connection.
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transfer is quite slow and you could be on the
line for long periods.

Coupled with this(although it is your
problem nort the Internet service provider's)
is the spead ofyour modem. Modem spesdscin
beanything from 2 400 to 28,800, stopping at
4,800, 9,600, 14400 in between. Generally, the
rule is buy the fastest you can afford, you will
save the extra vou pay with lower ‘phone hills
over the long term.

Third, how comprehensive is the connecting
software you use to interface your compuier
to the point of presence and on 1o the
Internet? Some Internet service providers give
you all the software you need. when you register
with them. Some do nort, leaving it up 1o you
to locate any software you wani to use. Even

among the Internet service providers who
do provide software there are significant
differences in performarnce and ability.

Of these three considerations, the first two
are physical ones. You have to weigh up what
you want from the Interner and curyour cloth
accordingly. Bear in mind, though, that you
will probably want more than you first expect
from the Internet. It is an expanding and
fascinating medium. You might think you will
never use it for anything other than e-mail
occasionally, therefore an Internet service
provider with a low data rate may not be a
particular problem. But at some point in the
future you might well find thar surfing the
World Wide Web and its graphical pages is the
thing to do, in which case vou need a fast
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connection. The moral is, of course, do not
get yourself mapped in an Internet service
which is not expandable enough for your
Riure needs.

The problem is, of course, that you do not
know your future needs. To decide this you

would be better off with a crystal ball, That is

where this series steps in. To be honest, mind
you, I'have not gor a erystal ball. So [ can not
tell you what you will need in the future. On the
other hand, I can show you what is available
then you can make up your own mind what
you think you might need. 1am going o look
ar quite a few different Internet services
and, without highlighting any one service in
particular, simply show what sort of things
you can do.

So, weare looking at Intemet service providers
which can provide features and abilities over
and above the basic Internet connection. That
is why the series is titled Value added Internet
services. It is the value which you or your
provider adds to the basic connection which
differentiates one service from another; and
that is the premise we start from.

This month, I consider what constitutes a
basic Internet connection, and how it can be
improved. Over the coming months Twill look
at some of the other Internet services around,
focusing on online services, Some of these
have been around for a while (for example,
CompuServe) while some are a little newer —
10 the- UK at least. AOL is a good example
here, it has been around in the US for many
years, but only recently has come this side of
the pond. This month's cover disk provides
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the software 1o get PC users up-and-running
on AOL —also see page 4 for our AOL fearure,

The Microsoft Network is an example of a
relatively new online service. All these online
services are new (o the Internet. Uniil recently,
they have had no Internet connection at all
True, they are linked globally by their own
network, but it has been a separate network
(both physically and conceptually) to the
Internet. But things are changing now as they
all get onto the Internet bandwagon, giving
services which seem 1o offer the best of both
waordds. Ewill also take alook ar brand-spanking-
new Internet technologies.

Internet Access

Ifyou take a look in any of the magazines spe-
cializing in the Internet on the newsagents’
shelves, vou will see there is quite a selection
of internet service providers. One of the first,
cheapest, and consequentiy largest is Demon
Internet. Demon specializes in providing
reliable, basic connection for computer users
around the country All the country is covered,
at alocal phone call mte—an important point
as we have already seen. It is cumrenty the
main Internet service Maplin uses,

Demon has ‘a tenner a month’ policy for
individuals, so for £10 + VAT you can have
access to the Internet. together with vour own
e-muil address.

In the past, Demon has tended to stay
away from supplying anvthing other than
basic connection softwire to users, instead
preferring users to obtain any commerdial
software themselves. After all, it is difficult
to specify exactly what users want from
the Internet. However, recently Demon has
promoted Turnpike, a refatively new product
which takes care ofall the connection desails,
combining e-mail, World Wide Web browsing,
file transfers and so on in a single package.

T
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box, address book and waste basker, together
with news-stands for the newsgroups you
follow. You can configure the news stands as
you want, having different newsgroups in
different news-stands or, indeed, having all of
them in one.

One of the biggest things going for Turnpike
is that it can be used with other Intemet service
providers, too. Itis not exclusively intended
for use with Demon, in fact it is intended
otherwise, and comes supplied with connection
details for many Internet service providers.
This cin be useful if you use an Internet service
provider other than Demon, but want the
features available in Turnpike. Useful, oo, if
you have Internet access through more than
one provider. Having the same friendly interface
whatever provider you log onto can be a real
boon.

Aswe have seen, Turnpike is a very versatile
program for Intemnet users, In fac, there is
only one minor niggle, in that connection
progress is always displaved. While this is
perhaps useful the first couple of times you
login 10 your Internet service provider, so you
can see what is happening as you log on, it
becomes an irritation after that.

Access All Areas

Demon is only one of the Internet service
praviders', there are many others of course.
One of the best in terms of quality is Pipex,
whaose Pipex Dial access is very reliable albeit
a little more expensive than Demon’s. Its
front-end applicarion for supervision of
connection and transfers is perhaps not as
versatile as Turnpike, in that it is intended for
connection to the Pipex Dial nerwork alone,
but it is an excellent program for doing just
that. Like Turnpike it features one-<lick access
via buttons to World Wide Web browsing,
e-mail, news, Telnet, Fip and Ping, if anything
in a slightly simpler environment because
connection progress is not viewed unless you
request it. It has a particularly neat interface

Toody T which is hjghlv mmmcﬁ(k!})lﬁ
Pipex Dial is another front-end program
Pipex e-mail message. exclusively available for Windows operating
system users. Note that does not mean you
Exclusively for use with the Windows oper-
ating system (that is, not yet available for DOS,
Macintosh or any other computer platform}, = &l - R =
Turnpike gathers together all the Intemet alﬂ =) —l a ",i
e 3 Tie Hermea® Yz MyTagizs i
software you will probably ever need in a Mot Megtetood
reasonably strightforward front end. Included, Tl

for example, is a licensed version of Netscape
Navigator which lets you get to grips with
World Wide Web page browsing right out of
the box. Many Internet tasks are automated.
Turnpike is by default setup to collect news
messages, and delete ones you have had on
your hard disk for a predetermined time,
You control everything from the reasonably
friendly environment of the Tumpike Connect
“'rinduw. Buttons along the window top allow
you one-click access to Turnpike’s various
modules: mail and news, World Wide Web
browsing, FTP (file transfer protocol) file
uploading and downloading, Telnet, Finger,
Ping and route tracing. The concept is nice,
and everything is easily available from here.
Connect takes care of all technical details
regarding logging onto the Internet and the
services you want automated, and even allows
you to customise the buttons along the top.
A fearure of the mail and news environment
is its deskiop interface, with a mailbox, out
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can not aceess the Pipex network on another
computer (in fact I logon to my Pipex Dial
account with the built-in Internet access
software on my Madintosh) but it does mean
that you have to gather wogether all the other
utility software vou want (for email, news

gathering, Web browsing, Fip and so on) your-

self for anything other than Windows.

Other Internet service providers have their
GWI CONNECHon programs too. Most of these
are not as comprehensive as Turnpike or
Pipex Dial. in that they do not feature a single
front-end program, instead they usually pro-
vide a program which controls connection
procedures, wogether with the other uiility
programs you may need.

One of the newest such Internet service
providers is Worldscope, which provides con-
nection software for Windows or Macintosh
operating systems. Equalling Demon's service
in price, it is a reliable network and the free
software gives you everything you will need
for general-purpose Internet use.

Utility programs with Worldscope are as
comprehensive as Turnpike or Pipex Dial.
E-mail facilities, for example, are included
through Eudora, in my view one of the best
and most straightiorward e-mail programs
ever to grace the screens of my varous com-
puters. While it is just the shareware version
of Eudora (Eudom Lite), most facilities you
could ever need for e-muil are built in.

Another Internet service provider worth a
mention is the IBM Global Network. If you
travel abroad and need 1o keep in touch,
the Internet is a remendous way to doit. But
vou nesd 1o make sure the nemwork you use
is available wherever you trnivel. A nerwork
such as IBM's Global Network ensures that
immediately. It feawres a slightly different
pricing structure to others we have seen so fur:
You pay a basic £10 + VAT a month, and for
this you get 3 hours” worth of enline usage.
Charges increase afier this to £20 + VAT a
month for up to 30 hours’ usage. Ostensibly
then, the network can be more expensive
than some others, but if you want the global
coverage, or only need e-mail fadlities, l[ isd
good option.

You ¢an gei access 1o the network in many
ways, but probably the essiest is to pop out
to a high-street shop such as W. H. SMITH,
Boots, John Menzies, Dixons and so on. and
buy a copy of Instant Access to the Internet.

Instant Access to the Internetis acollection
of utility programs togetherwith a connection
front-end which, like Worldscope's, uses
Eudora for e-mail. Atits price of under £25 you
gera months’ free network usage and all the
necessury software. Currently available just for
the Windows operating system, look our for
anew uprated version available shortiy, which
will feature more powerful utilities (the very
latest version of Netscape Navigator, for
instance) and for both Windows and
Macintosh computers. With a lirde luck, the
uprated version will be available before Twrite
the last part of this seres, so I will look at it
then.

Time to Jump?

We have had a dose look at muny ways to
get onto the Internet using a basic Internet
conneciion provided by an Internet service
provider. The front-end connection programs
we have considered in this part of the series
all give you 'something more from your basic
Internet connection, and save you the bother
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of locating wiilities such as e-mail programs
and Web browsers yourselE

It is important 1o remember that the four
Internet service providers here, Demon,
Pipex Dial, Worldscope and the IBM Giobal
Network, are not the only ones. It is quite
possible that one or more of the many others
will be able to do everything vou want (and
maybe more). However, by seeing what is
available from the four we have isolired, vou
arealready in a better position to decide for
vourselfwhat to do.

Before you reach for your cheque book,
though, you should ask yourselfis thatall you
want from the Internei? What else is avaikible
which can give you all this? Is there anvihing
¢lse out there which can give you more?
Alternatively, is this all oo much for you —
too complicated, and too many things o
worry about?

Next month we will starr to look at services
which give you all the power of the Internet
in a slightly friendlier way. Online services, as

they are usually known, have been offering
features which the Internet now brings for a
long time. CompuServe, AGL, and, lately,
The Microsoft Network have given Internct-
style email to users for many years, together
with some other features which the Internet
has nor yet obrained to any great amount, all
in 2 much more user-friendly way. More
recently; online services have started 1o offer
Internet access as well. all through the sandard
fiendly interfice, effectively giving users the
besr of both worlds.

For now. why not try out the AOL software
on this month’s free cover disk? It is for
Windows users only, bur a Macintosh version
is scheduled for the near future. If vou are a
Mac user and do not want to wait, look to
@Internet elsewhere in this month's issue
where you will find details of the AOL Weh Site
fromwhere you can download the Macintosh
AOL program. It is not localised for UK use,
s0 news dand other things are US biased, but
it gets a Mac user onto AOL nevertheless.
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All of the books featured on this
page are available from Maplin
Regional Stores and by Maplin
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Whather you are an elsctronics
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unique collection of practical Working
circuits, all thoroughly tested, and the
information necessary to modify and
extend them to meet specific needs.
Related circuits-are grouped togeiner
and cross-referenced and, as a bonus,
ten test gear projects are included.

1533, 246 % 189mm. Order As 95088
(Elect Circuit H/Book) £24.95 A2

Understanding Digital
Technology
by F. A Wilson

Initially, digital technology looks retatively
simple, bt there is mofe 1o it than a2
first might be imaginad, and we have
come to-accept that it)is here 1o stay,
and to some extent taking us over! This
pfobably happened with the amval of
the computer several years 3go, but at
the same time, digial technology was
alsa creeping info he [Elecommuncations
world, to such an estent that 1000s

of digital channe!s are accommadated
on a single hair-widih glass-fibre.

This book first examines what this
technology has to offer. and then

by John Lenk

SIMPLIFIED DESIGN OF MICROPOWER
AND BATTERY CIRCUITS

A simplified, step-by-step approach to micropower and supply
cell circuit design. No previous experience in design is required

to use the technigues described thus making the book well suited
for the beginner, student, or experimenier as well as the design
professional. The book concentrates on the use of commercial
micropower ICs by discussing selections of external components
that modify the IC-package characteristics. The basic approach
is to start design problems with approximations for trial-value

cOmponents in
experimental circuits,
then to vary the
component values
until the desired
values are produced.
Although theory
and mathematics
arc keptto a
minimum, operation
of all circuits is
described in full.

1995.
234 x 152mm,
Order As 95091
(MicroPower
& Batt Ccts)
£22.99 NV

considers its arithmetic and how jt can
be arranged for making decisions in 5o
many processes: This is followed by.a
looK &t the part played in IT, especiaily
in modam transmission systems and
teledsion. The mathematics at all times
is keptto 2 minimum. An Interesting
delve into the digial world bath forthe
beginngr and those wio nesd some

revision or updating.
f;.:_a_ﬁ '_ =

AV y‘]

AN
1996, 178 X 11imm. Order As 950
(Understanding Dig Tech) £4.95 NV

The Art of Soldering
by R. Brewster

This is an attempt to dissolve the:
mysteries that surround a subject that
is increasingly becoming a part of so
many hobbies. Despits fis reputation
for being a difficuit skl to acquire,
spldenng can be both easy and
pleasurabie once the basic principlss
and technigues are propery
undersiood. The aLthor explains how
10 choose tha correct soidenng iron,
solder and matenals and, with

the ald of diagrams, the technigues
needed to achisve the best results in

a range of hobbles including efectronics,
model raltways, and stained glass,

4692, 178 X 110mm. Order As 95089
(The Art of Soldering) £3.95 NV

Anglog Clrcult Deslgn,
Art, Sclence and
Personaliitles -
2nd Editlon

Edited by Jim Willlams

A collection of essays from 24
contributors (gl expens In their fisld)

in the USA, brought together to provide
a tour through the world of analogue
design, and combining theory and
applications with the philosophies
behind the design process. The lopics
covered include e definition of analogus

* design, the making of an analogue

designer, design intuitions and insights,
and a section for techniques, tips and

applications, The book providas a wealth
of practical working circuits togetner With
anecdoles from £ach author's expenencs.

& 1S

L
1993, 250 X 175mm. Order As 95087
{Analog Cret Desjgn) £14.95 NV AL
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BlG SAVINGS for
SUBSCRIBERS Y

That's right, if you subscribe to Electronics—The Maplin Magazine, or
take out a subscription NOW, you will qualify for these amazing savings!

Hurry! Offers end 30th April ‘96

Multimeter 4 30/12/5V Triple
WG020 Power Supp A
with Inductance, /' o Catalogue Price £99.99 ~=
Capacitance, s N SUBSCRIBERS' @
and Frequency | PRICE £84.99p oo ’
Measurement 5 = r 79 D6 51264
Catalogue Price = 3 Dl AndUcCanbge 240
£59.99 S _ ‘
SUBSCRIBERS' =.-%e 2 |
PRICE £49.9981 "%, >

| Mu_ltlmﬁhegrr %115213 UP TO

N Catalogueegrig 25 % \

suescaipers: | JAWINGS

PRICE £24.49 | ON SUBSCRIBERS'
SPECIALS

Sine/Square
Signal
Generator

Catalogue Price
£6999

SUBSCRIBERS' *=
PRICE £49.99 51

1B] Add UK Carriags £2.30

2-Channel
Oscilloscope
0OS-9020P

When ordering, please quote Subscribers’ Membership number (‘phone i
Enquiries on 01}%2 sssgﬁ if 1}1'?:;lr sure) and the special order code number. Catalogue Price £329.99

Al tems are subject to availabilty. Prices include VAT Catalogue prices SUBSCRIBERS'

refer to the 1996 Retail Catalogue as updated by the March price list.

Overs bscribers telephone +44 1702 554155 Ext. 396 for carriage 4
GEG ety PRICE £289.99120 8




All singing All dancing

That's the CDJ2600 from Soundlab!
It’s the twin CD for DJ's that dees just
about everything vou could possibly

ever need.

THACH

It comes as two 2U rack-mount
units, finished in black enamel with
clear legends and large, user-friendly
controls, which are easy to find
and use, even in the lowest light
conditions.

The green LCD displays both

track number and elapsed
time to frame accuracy.
It even gives a visual
*reminder should you leave
one of the CD trays open.

When you're looking for a cue
point, you can choose between
two methods offered by a single

concentric wheel. The outer ring

gives shuttle search, while the
inner portion allows Jog Search.

Once found. a cue point can

be memorised then used
instantly with a single
‘cue’ button.

An innovative joy-
stick gives you total control
over the comprehensive loop
facilities: simply pushing the stick
upwards memorises the loop start
point and pulling it downwards
marks the end point, giving a single

repeat. Should you then pull
N the joystick down during
the loop. it will repeal
continuously.

Left/right movements of
the joystick allow pitch bend.

And the CDJ2600 is as tough
as it is talented.

The robust twin transport has

been designed to survive life on

the road, while damped mechanisms
offer a very high degree of mech-
anical isolation, to maximise
plavability in any conditions.
High quality sound
reproduction is en-
sured by 16 bit, 8x
over-sampling DAC tech-
nology, and ease of set-up is
guaranteed by the unif’s intelligent
design.

Al these features for only

£49099

Order Code 51252

For more information call

01702 554161
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