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Projects

1 Regulator Kits
A range of easily construcied voltage
regulator kits, suitable for powering
most projects and circuits.

2 1 Super Scan Mkil

Reveal the hidden potantial of your

scanning receiver by using the advanced
Superscan Mkll Active Aenal to pick up
signals that other aerials fail to detect.

50 Active Transformer DI Box
Let the music flow with this project to
accuralely match the output impadance
of electronic musical instruments to
ampiifiers and sound recording apparatus.

60 Train Sound Effects Generator
Add a touch of realism to your model
train s&t by adding this great sound
effects generator kit.

Features

The Future of GPS

This article describes the development,
operation -and applications for a
popular range of Global Positioning
System (GPS) receivers.

1 6 Granada Future Television
Alan Simpson turns on and tunes in
to Granada Studios’ Futurevision Tour,
1o see what you can expeet from your
future television viewing. Plus your
chance te win tickets to the Granada
Studios Tour in Manchester on Page 20!

30 Infrared Radio Observatory
Douglas Clarkson reports on the
Eurapean Space Agency's objective
10 observe the universe using its
Infrared Space Observatory (ISO).

3 7 The History of Maplin

Read about the aperation of Maplin and

its future plans to bring you the exciting

4 Eraser Free Book Draw

Enter our draw for your change to win the
book of the latest blockbuster film — Eraser.

42 Etch Kits
A review of awo gtch Kits available from
Maplin for advanced and student levels.

4 4 A Century of Magneti
Greg Grant recsalls the important

developments made in the field
of magnetism and their impact
an electranics technology.

4 8 Domineye - The TV Watchdog
An appraisal of the development of
an affordable security camera system.

5 4 Car Alarms
Check out the latest in car protection

with new Fax car alarms.

5 6 Computer Clock
Mariin Pipe reviews a radio-controlled
clock that downloads hignly accurate
time signals maintained by the Rughy
atomic clock to your PC.

6 6 Electronic Filter Circuits
Ray Marston takes an in-depih look
at L-C filter circuits in the second
instalment of his 3-part series.

7 2 Network Computers
Stephen Waddington takes up
channel surfing to investigate the
exciting home enteriainment features
sgon 1o be available via network
computers and set-top boxes.
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Welcome to

HEGTRONIGS

= and Beyond @

elcome to a special edition of Electronics
Wand Beyond. As our new name suggests,

the magazine will be looking forward to
the new technologies and associated products to
emerge in the market place. The huge variety of
products you'll see within these pages will be of
interest to the technically aware consumer.

We shall be highlighting the methods and
techniques that Maplin MPS product is being
used in industrial applications.

There's an extra 16 pages this month in the centre
which features a variety of new products from the
new Maplin MPS catalogue. If you spend over £50
inc VAT from the products featured here you'll receive
a Casio calculator absolutely free with your order.

Many of you will perhaps be reading the magazine
for the first time. We hope you like what you see and
will be tempted to seek out next months edition of
Electronics and Beyond from your newsagent, local
Maplin shop or by subscription. The temptation is
even greater when we tell you that we are giving away
a £5 voucher with the next issue to spend either
in our shops or to use on product purchased by
mail order. Whichever way you look at it, Electronics
and Beyond represents great value for money.

Robin Hall, Editor
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Britain’s Best Magazine for
the Electronics Enthusiast
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Photo Retouching

If vour summer holidav photos aren’t quite up to scratch, vou
should get hold of a copy of the latest version of PaintShop Pro.
the photw-editing and graphics package from Digital Workshop.

The upgrade adds more sophisticated photo-editing features,
paper textures, gradient fills, drop shadows and multiple selections,
There's also a4 seamless texture oprion and a buttonise effect for
creating graphics for web pages.

Paintshop Pro 4 for Windows '95 is available from today on
Hoppy disk or CD-ROM ar around £60. Upgrades are available
from earlier versions.

Conract: Digital Workshop, Tel: (01295) 358335,
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Toshiba Manufacturers

Takes Lead - want Video

with Industry’'s | ACODfCI' encing
: new survey commissioned

FaStes‘t Memor_y : by Fellows Independent

Toshiba will soon begin shipping : Research on behalf of

& more advanced ype of : | PictureTel, revealed that

dynamic randorm access memory - | 50% of manufacturing

(DRAM) chip. The new chips, | companies in the UK are

which have a capacity of : planning to implement

B4M-bit, feature Extended : I videoconferancing within
i

Data Qut (EDO), which means : | their organisation in the future,
faster access. : Almost two thirds of the
The chips are Toshiba's second  : respondents whao had plans o
generation devices, and boastthe | introduce videoconferencing
world's fastest access speed, of  : | quoted savings on travel
40ns. Power consumption is also  : | time as the prime reason.
low, with the devices requiring i | Faster decision making and
just 3-3V at a current of 100mA.  © | savings on travel costs were
The chips are produced using : also given as a reason by
0-35um production iechnology, : | over half of the respondents.
and have an EDO gycle tme of 16ns. For further details, check:
For further details, check: . | http://wwa.picturetel.com. |
http://www.toshiba.com/taec. Contact: PictureTel,

‘Ofggagig’m?sggg, Tel: . | Tel (01753) 673000.
Lrl) 24 230, @4
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Turn your Golour Printer into a Photocopier

SO0FTcopy, from Colourgraph, claims to turn your colour
printer into a colour photocopier. Combined with a scanner,
the application simulates a colour photocopier-style control
panel on the PC screen. From the control panel, it is possible
to change the colour balance
and brightness or zoom in or out on areas of a document.
SOFTcopy is available in Windows 3.1 and Windows '95 format,
priced £50.
Contact: Colourgraph, Tel: (01734) 819435.




PC Multimedia
Growth Doubles

The worldwide multimedia dasktop
PC market more than doubled last
year, to more than 20-8 million
machines from 10-3 million in
1994, according to Dataquest.
Dataquest ssid g3ins in PCs with

muitimedia features - combining

sound, graphics, animation and
video— were 44% in Europe, 35%
| in tha US, and almost 400% in Asia.
| Apple Compuier led the multi-
medma PC vendor in the world in
| 1G85 for the third consecutive
year, with sales growing 67-4%
10 3-93 million units. However,
Apple, which is scrambling to
sunvive by focusing its business,
| saw its market share i3l to
18-8% from 22-8% in 1994,
Packard Bell, which aareed last
week 10 mesge its PC operations
with NEC, was a distant second
[ ith sales nising 526% o
3 millicn, followed by Campag,
gaining 57-5% to 1-93 million.
Far further details, check:
http://www.dataquest.com.
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Cellular Picture Vastly Difierent in
Canada. Mexico
Canads rpmaiong slow but pesmenive g, whr mtncpelin
plipue Meszc
Wireless Market a Growing
Opportumty for ASIC Vendors
With the desard for siTorditle maaless tecknclogy akyrocnisng the
mehyl iy e
Intel Changes Its Pin-Gnd Array
Package in Pentium-200s
Entel bestoniealy hes shoped s dauktop procesicrs moenems
= ey paskanas
| Doament Does T =2

Zero

Sending a bit from one
computer to another requires
energy, right? Perhaps not,
according to a paper published
by IBM's Rolf Landauer. At a
time when the technological
limits of computing are
challenged daily, the paper
continues a long chain of

investigations at IBM Research,

of computation, measurement,
and communication.

A conceptual proposal
designed to provoke continued
innovation in reducing energy
consumption in a networked
world, Landauer's paper
questions the assumption
that there is some minimal
amount of energy required
to send a bit - the smallest

nergy

unit of information handled
by a computer, represented
by a 1 or 0 - from one point
to another.

“My message is that the
energy and matter used in
sending information need
not be thrown away at the
receiving end - they can,
in principle, be recycled”,
said Landauer. “While the
examples in my paper are
artificial, they are meant to
stimulate more realistic
inventions that make better
use of the energy used in
everyday computing™.

A copy of the Landauer's
paper can be downloaded
at: http://vnw. ibm.com

Contact: IBM Research,
Tel: (+1) 914 945 3584,

GO-ROM Acceleration

A new CD-ROM wriliny claims 1o
reduce CD-ROM access time by

as much as 90%. SpeedyROM, a
32-bit utility from Quarterdeck,

incorporates 4 caching algorithm
to intelligently determine the most
frequently-used information and
ciche this 1o memory or hard disk.

Reiuiling ar £35, Quarterdeck
claim SpeedvROM will smooth out
graphics and audio for twvinspeed
CD-ROM applications
Benchmark rests show gains
ranging from 11 10 92% for
second and subsequent
passes on 4 CD-ROM with
SpeatlyROM active.

For further details, and o
download a trail version of
SpeedvROM, check:
http://www.quarterdeck.com

Comtact: Quarterdeck.
el (01243) 491190).
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PCs in Europe Cost a Third More

A new report from IDG Group says that PC prices in Europe average
34% higher than the US for the same machine. Rezardless of this,
DG claim sales are expected 1o continue to rise, with an anficipated
64 million units sold this year, up from 54 million last yvear.

For fumther daails, check: https//waw, idg. com or http: //wm. idg. co.uk

Contact: DG, Tel: (0171) 831 9252,

Compagq Cuts
Memory Prices
Compaq has dramatically
reduced the price of its memory
upgrade options for desktop,
server and portable systems.
The move reflects falling
world-wide memory prices.

Price cuts across the range
are typically between 40 and
55%, with a 4M-byte memory
module for desktop systems
being reduced by 55% from
£145 to £65. An 8M-byie
memory module now costs
£135, a reduction of 47%, or
£145 for an 8M-byte EDO RAM
kit, a reduction of 47%.

Far further details, check:
http://waw. compag. com.

Contact: Compaq,
Tel: (0181) 332 3000.

NEWS &
BYTES

Freephone
Nightmare
A wrong number in a computer
manual has caused headaches
and a huge phone bill for a
small educational toy distributor.
Compagq printed the free phone
number for Play ‘n’ Learn Sales
in manuals as the help line
for a WordPerfect program
that is installed on iis Presario
7100 machines.
As a result, dozens of calls
a day came into the family-run
Play ‘n Learn, sometimes
through the night, from people
who have a question about the |
program WordPerfect Works. I
“On top of the nuisance of it,
we're losing business because
our lines get tied up and our
customers can't get through”,
said owner Kathleen Henn.
She is suing Compagq earlier
this week, seeking payment
for the more than $6,000
in erroneous calls to her
company's freephone line.

International

Radio Amateur
Certification
The Radio Communications
1as launched a new
me for UK radio amateurs
who wish o cperate abroad for
penods of over three months,
The naw niling will make obiaining
a foreign amateur radio license a
relatvely simple procedure.
Couritries that have implemented
the appropriate CEPT
Recommendation will issue,
on request, mutually recognised
HARECs to thoss who have passed
a relevant national examination.
In the UK, Class B HARECs
will B2 issued to anyone who
has passed the Radio Amaleurs’
Bamination (RAE) and'Class
A HARECs will be issued to
YOT has passed the RAE
12 words per minute Moss test.
Cantact: Radio Autbonty,
Tei: (0171) 211 0211,

Small Business
Initiative

BT and Microsoft are to jointly
market a range of computer
networking and online services |
to small- and medium-sized '
businesses, using BT's direct
sales channel and a number of
Microsoft accredited resellers.

The two companies believe
that by combining their
respective networking and
software expertise with the
support and integration skills
of solution providers, smaller
businesses will benefit from a
single point of contact for all
their business needs.

Companies with between 10 to
50 PCs that are either looking
to implement a networked
computer system for the first
time, or considering upgrading
their existing network, will be
targeted initially.

Contact: BT, Tel: (0171) 356 5369,

T

¥

AT ]

October 19986

ELECTRONICS AND BEYOND @D



JEWS,
Vit

Crashproof PC

A new piece of software from
POW Distribution promises to
debug the canfiguration of a
PC, to avert system crashes.
Power Utilities runs hundreds
of tests automatically, seeking
out problems before the user
is even aware of them, and
offers appropriate fixes,

Power Utilities contains all
the tools necessary to resolve
hardware problems, diagnose
software conflicts, tune
Windows for maximum
performance and make
hardware installation
trouble-free.

The package cleans
configuration files, repairing or
removing performance-robbing
entries and invalid lines. It
repairs invalid and outdated
entries in the Start Menu and
spots potential problems in
folders, shoricuts and group
files, fixing them before they
become a real problem.

Power Utilities also cleans
disk space by removing files
and space-wasting remnants,
which POW Distribution claim
even uninstall programs miss.

Power Utilities is available in
Windows 3.x and Windows "95
versions from POW Distribution,
at around £55.

Contact: POW Distribution,
Tel: (01202) 716726.

Price Cut

-

Strategy to Boost
Pentium Sales

Intel has changed its price-cutting
strategy on Pentium processors
nz !}u to entice PC manufacturers
1o buy chips sooner, s0 they can
satisfy pr=-Christraas demand.
According to Intel, the move is
designad to create a more stable
price and ordering environment
during the key final calendar
quaney, which is the most insportant
seiling sezson of he yearn
Ir‘ta said it intends to
essvely Cul prices on cerntain
F-\emium chips in August and
withdraw price cuts scheduled for
November, Industry analysts said
the August price cuts would also
help Intel compsts with new
micmoprocessors from rivad
Advanced Micro Devices (AMD).
For furiher details, check:
http://wwa.intel.com.
Contact Intel, Tel: (01793) 403000,

LG Semicon to
Invest in UK Plant

South Korea's LG Semicon
is to build its first offshore
semiconductor plants in
Livingstone, Scotland, later
this year. LG Semicon chairman,
Koo Ja-Hak, said it intends
to go ahead with a wholly-owned
plant, making 15,000 12in.
wafers a month, mainly for
256M-byte DRAMs.

For further details, check:
https/ fwew.lg.co.kr.

High Level
Integration from

Texas Instruments
125 million transistors — that's
roughly the total number of
transistors found in a high-end
personal computer, inciuding
the CPU, memory, motherboard

: chips, modem, sound card and

:. hard disk. Now, it’s also the
number of ransisiors that Texas

Instruments (1) can pack onto
a single chip using thair newly
announced 0-28um Tl Timelina
Technology. Current fatirication
techniques ypically work to

Base Stations
}Wlthout Land Lines

A recent reloation in the legisladon governing privately ownetd
two-way radio-systems has opened the door 10 huge savings in the
installation and running costs of remote base sttion equipment. -
One of the greatest outays assodared with such systems is the
link between the office-based equipment and the remote aerial or
mast site. which i normally stipulated by the licensing authority

as a land line.

There is now a cost-effective alternative to this expensive nype
of insiallation and monthly line remal. Following amendments
in legisladon from the Radiocommunicitions Authonity a new
technique called Reverse Frequency Working (RFW) replaces
the landline link with a simple radio loop.

Diplomar Communications is the first company 1o bring a
product o market which embraces the new RFY technique.

Critics oof the svstem claim it will place an even grester burden
on the already cmmped radio frequency spectrum.

Conace: Diplomar Communications, Tel: (012558) 381 636.

2000000000 0POPRRO0ORFPODOOSODONODOORODDOBRBDORD OO

0-5um geometries.

“This dramatic order of
magnitude increase in transisior
avaiiability will create a new
systems and applications
domain that will revolutionise
the elsctronics industry”, said
Rich Templieion, senior vice
presgent for Tl Semiconductor Group.

According to Templeton, the
ability to compress 125 million
transistors intc a single device
will be especially valusble in
the convergence of high-end
computer and communicaton
systems, enabling naw levels
of multimedia interoperability
armd wireless connectivity.

Overall system performance will
be significantly increasad through
integration and sificon periomMmance.

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

Contact: Texas Instruments,
Tel: (01804) 633147,

‘Mobile
Gomputing
Huide

Portable Add-ons has
published a free guide to
mobile computing, designed
to answer some of the most
fundamental questions facing
the mobile computer user. The
booklet provides practical
advice when travelling,
giving information on issues
such as choosing the right
equipment for your needs,
getting your modem to work
over foreign phone lines, and
connecting to the Internet.

Contact: Portable Add-ons,
Tel: (01483) 241333.

Instrumentation
Class Data Acquisition

A set of PC Cards from National Instrumenis can transform
4 PC into a sophisticated data collection ool The DAQCard-
AT-16E-4 and DAQCard-Al-16XF-50 analogue-to-digital data
eniry card pack the same functionality found on the
company’s full-size boards into 2 PCMCIA format.
Meanwhile, the DAQCard-516 is the lowest cost 16-hit
multi-function I'O card available on the market.
For further demails, check: http://www.natinst.com
Contact: National lastruments, Tel: (01635) 572400.
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PSION Spins Out Software
lIl:ElIl:III!I l:nmpany

Learning from Microsoft’'s business model, palmtop
specialist Psion has formed a new company, Psion
Software, to encourage and assist other companies
in bringing products to market such as palmtops,
sub-notebooks, smartphones, intelligent terminals
and mobile weh-browsers using Psion’s previously

proprietary technologies.

Psion claim that operating systems and applications
designed for hand-held computers are fundamentally
different from PC platforms. They have to start
immediately, be power and memory efficient and naver
lose the user’s data. They have to be responsive and
bug-free and offer deep functionality in small code size,
whilst appearing intuitive to novice and power users alike.

With thirteen years experience developing such
expertise and with over two million units sold, Psion
is making its platforms available to licencees. Over the
past eighteen months, the company has formed strategic
parinerships with Advanced RISC Machines (ARM),

Cirrus Logic and Digital Semiconductor.

Mark Gretton, Psion Software Marketing Director
explains, “We have been building an alliance of partner
companies to provide ROM-based computing solutions
for a wide range of products. With ARM, we specified
a highly integrated ‘PDA on a chip’, the ARM7100

targeting high-end palmtops”.

“With mass-market volumes in mind, we partnered
Cirrus Logic to make the device available to any palmtop
manufacturer. If licencees need supercomputing power
in a palmtop, we are working with Digital on a StrongARM

design”, added Gretton.

Contact: Psion, Tel: (0171) 208 1800.

Distillery Saved from

Closure After Fire

It was a nightmare scenario for
the Scotush distillers,

Inveér House. The andent
whisky distillery, in operation
for over 100 vears and the
whisky provider for over 300
customers world-=wide, was
potentially lost forever.

The distillery, based near
Greenock, Scotland, went up
in flames only days after a
brand new wing had been
buileand r_.iulmg_'_ faid down
for new IT systems,

The moming after the fire,
management began o realise
the potential consequences
to their business. The fire had
destroved many of the systems
needed to run the operation,
including IT systems, office
svstems and some vital data
storage: The business had
hasically ground o a halt overnight

Ann Geddes, IT manager

for the distillery said, “Overnight.

it seemed the business had
colliipsed. We called IBM's
Business Recovery Services
(BES) and they ook the panic
out of the situation. Once

IBM had been alerted, they
were with us within hours,
They quickly set up recovery
machines in port-a-ciabins
close to the site. and managed
o retrieve the nujority of
the dita- crucial o the
continuation of our business™.

IBM's Business Recovery
Senvice provided on-site
support for all IT systems,
fully recovering data that was
thought lost. Within hours,
an action plan was in place
and replacement equipment
was desparched. Just two
days after the outbreak of
ihe fire. BRS experts were
able to enier the building,

Bill Broadley, BRS Scotland
said, "Once we had entered
the building, we were able to
recover the rest of the dawa
and download it all onto new
disks —all without any risk of
contamination. This meant
lirle of the Inver House
viral dawa was lost™.

For further dewiils, check:

http://wwe.ibm.com Conracr:

IBM. Tel: (0181) 8184000,

BASS BOX FEATURING
TWIN 10" BUMPER SPEAKERS

A tight and hard sound with no mercy
for flabby bass. There’s a real crack to its
attack on transient lows and it revels in
demanding passages. It’s punchy, bright,
musical and a must to try. [7 e i

(¢ MADE IN THE USA
10 YEAR WARRANTY

o BASS BOXES, TUBES & 19 CHASSIS
FROM 6" 200W to 15" 800W

BUMPER

— MADE IN U.S.A.——

AUTHORISED DEALERS
SIECIRCNC CENTRE. BELFAST, 01230 310357 » C25 ALDO TRRoacs, BRENTWOOD,
01277 230730 » CAR HF| C3NTRE. CREWE, 0170 33550 » DME . DONCASTER, 01302
B10722 s FEESTIGE CAR METALLATIONS, HARROW, D181 848 3300 « CLASSIC ACOUSTIC
LU HEBDEN BRIDGE 01422 B25367 » HE57S CAR ALDKS & ALARM CENTRE, HITCHIN,
01447 441182 « WN'EAZ WESIC G0, LEYTON, 015 555 2271 « HRDON G2 STHED,
LONDON 0181 223 5225 + HY TE5. LONDON, 0171 247 4314 » MASTER VECIESECATY
LONDON, 0151 257 7535 » 7952220 LONDON, G151 503 4355 » SCUS0S BECTIC
LONDON 221 521 & STEREQ O WHEELS, PUTNEY, 0121 723 £255 » JOHN KIEESE
CAR HFI READING, 07134 855224 » DN SERVICES UD, STEVANAGE. 0].433 720900 »
CAR MOTORST SUFERCEIRE 13 BRANCHES THROUGHOUT SURREY. 015 431 /o3
* KL.C ACOUSTICS. SUTTON COALFIELD, 0121 354 2125 » 304D SADIO, TUNBRIDGE
WELLS, 01592 537181 » AUTOLECK, WELLING. D181 303 1981 » SOUND ADVICE
WEMBLEY. 0131 $02 2118 » ATOUSTIC SOLUTIONS, WOKING: 0148 375 &44s

CALL NOW ON 0161 954 4000

FOR FULL DETARLS, QUOTING REFERENCE: NO MERCY
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rices for GPS receivers have plummeted,
P\“u'n Magellan inroduced the world's

first commercial hand-held GPS receiver
seven yeirs ieo, the price was around £2 (00,
Noday's most recent maodels sell now for just
X200, 'This mukes the price drops experienced
in the computer industry look less tan significint.
Low-cost core module GPS receivers, which
can be intggnued into computer and
communication systems, enable designers
10 include @ positioning device into a wide
varicty of products we use everydiy: Not only
will your palmtop computer be able 1o

schedule your fife for you and éalculate your |

iy retum, bue it will also el you where 10 go.

The concept of the Global Positioning
System was first conceived in the 1960s,
when people were considuring new
uses for satellites, Like most mijor
developments intechnology, it started
with humble beginnings us a bolt-on
goody, The idea was quickly tiken up
in eprnest in the 19705 by the US
Depariment of Defence. The LS
government saw the potential fora
world-wide navigation system for
militury applications and started o
invest some $12 hillion o develop
and launch the present constellation
ol 24 swellites.

Three letter abbreviations
abound, but one is on everyone’s
tongue at the moment — GPS. The

Global Positioning System is one of

the world’s fastest growing industries,.
and with the recent announcement by
the US White House which ensures free
use of the Global Positioning System
Jor anyone, anywhere in the world,
this market looks set to explode.
Whatever your walk of life,

GPS will know where

you are and where

you are going.




The intention wis 10 provide g, world-
wide pavigation system for LS forees,
without enabling everyone ¢lse 1o also
benelit from Ungcle Sam's generosity,

The US Government's solutioh 1o this
problem wis 1o have two coded signals,
LLand L2 ransmined from the saellites,
as Photo 1 indicates. The L1 frequency
contains the civilion aecess code, This
provides Sundurd Positioning Service
(SPS) with an aceuracy of around 23m rms
forwordd-wide civilian use. The milinry code
is broadeast on both L1 and 1.2 [requency,
resulting in the Precise Positioning Senvice
(PPS) of less than 8m,

by Mark Luffingham

FREQUENCIES
BANDS (MHz)
L1 (DOWNLINK) 1575.42
L2 (DOWNLINK) 1227.60

Photo 1. GPS navigation signals.
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Photo 2. The new low-cost
Magellan GPS 2000 puts

satellite technology into
the hands of
everyone.

However, to a wary US Government,
even positioning to 25m seemed a little
too0 accurate when in the hands of their
enemies, and so they devised a method
of intermittently interfering with the
Standaird Positioning Service. This Selective
Availability (SA) interference inserts random
errors into the data transmited from
the satellites, resulting in 95% probability
of about 100m accuracy. However. the
recent Presidential Decision Directive
announced by the White House states
that within 10 vears, SA will be removed
and some sources claim this is more
likely to happen within the next two to
three vears.

For many new and potential users
of GPS, this SA interference was just that,
and it didn’t take long for engineers and
scientists to think of 2 way to overcome
the random errors to achieve accuracy
of less than 5m. This rechnique is known
as Differential GPS. It involves placing one
GPS receiver at a surveved and known
position. The position information from
that receiver, calculated against its known
position, is used 1o show the corrections
needed for the position data transmitted
by the satellites. This corrected inforavation
is then transmitted to a Differential
Beacon Receiver which, when connected
to a Differential-ready GPS receiver. will
provide accuracy in the order of 5m.

GPS used in conflict

It was the Gulf War which really brought
GPS 10 the forefront of modern technology.
Companies such as Magellan had started
designing and building hand-held GPS
products in the late 1980s. The company’s
first product, the NAV 1000, was a
single-channel sequential unit with a
30s update, and was available in May 1989.
By 1990, the company had developed
the NAV 1000M — a receiver desianed
specifically for military use and which
cost £3,500. As Saddam Hussain and his
troops marched into Kuwait in August
of that year, the future success of GPS
was sealed. Everyone wanted this faniastic
bit of technology. which would help them
navigate their way in the aptly named,
fearureless Desert Storm. Demand was

such thar companies like Magellan were
effectively prevented by the US Government
from manufacturing receivers for other
than military purposes. Even so, there
were not enough GPS receivers o go
around and the toops quickly started
buying up the civilian models. The huge
number of civilian receivers used in
Desert Storm resulted in the US
Government switching off Selective
Availability at the very time when
it was designed o be used!

This ability 1o know your precise position,
anvwhere in the world, 24 hours a day
was widely reported by the media covering
the Gulf conflict. and the erm “Magellan®
became almost generic. To those navigating
at sea and in the air though, the concept
of GPS was not so much considered o
be in the space age but essential. Navigators
have been used 1o looking 1o the skies
for clues to their whereabouws for years.
Existing navigation systems such as
Decea and Loran had drawbacks in
that they were nor available world-wide.

By early 1992, the Global Positioning
System receiver was hecoming the in-thing
to have on board your yacht or in your
cockpit as you ook to the skies. Prices
were dropping with the NAV 5000 marine
version from Magellan costing less than
£1,000. As the price of receivers dropped,
Magellan led the way into new market areas
launching products including the Trailblazer,
a hand-held GPS receiver designed
specifically for the land-based omdoor user.
However, it was not unal 1996, with the
launch of the ultra-low cost GPS 2000 from
Magellan that GPS receivers really became
the accessory of the year — see Photo 2.

Retailing at under £200, the GPS 2000
sucldenly became affordable and desirabie.
Skiers ook to the slopes — GPS in one
hand and piste guide in the other, 1o track
their routes and stare their favourite alpine
restatrants as a landmark. Suddenly;
watkers, ayclists, fishermen, off-road drivers.
campers, hotair balloonists and even
por-holers were urning 1o the accumcy,
information and reassurance provided
by satellite technology — see Photo 3.

More than just a position
For pilots, the GPS products started o add
exrra useful features which would el them
more than just where they are, where they
want 1o g0 to, and which way 10 get there.
Databases of all the airports and landing strips
over 1,600 long in the world are included
in aviation products such as the SkvBlaver
XL. The hand-held GPS receiver can help
pilots with their flights by providing fuel
planning information, glide slope and
winds aloft calculations. In the case of an
emergency, the database will provide full
details on the nearest airficld. as well as its
bearing and distance, and useful information
including the facilites and the call frequencics
for approach, ower and ground control.

In its aviation product line, Mageilan saw
the need to provide more detailed mapping
information, combined with the data
available from a GPS receiver, The company

Photo 3. GPS receiver in use in a hot air balloon.
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developed a knee board, which overlaid vour
GPS position onto # moving map of the teretin
below. Known as the EC-10X, it enables pilots
o plot their route prior 1o wakeoff and overlay
the actuald path wken and its GPS posidons
on 1. moving map of the area. Airspace
information. together with navaids and major
land features such as roads and railways, are
all displaved on the knes-mounted moving
map. together with the real-time position of
the aircraft, provided from the GPS. Pilots can
even zoom in and our on the detaited dawa.
In a situation such as a search and rescue
mission, this tvpe of real-time data is
invishuble at watch changes. The EC-10X
wis launched at the International Air Show
iborough in 1994 10 an interesied

we of both civil and military pilos
Avionics technology his also benefited from

air raific management systems. Magellan's
CNS-12 combines a 12-channel GPS receiver
with an integrmted VHF Aircraft Communications
Addressing and Reporting System (ACARS)

Integrating GPS

Meanwhile, the benetits of GPS were spreading
to other market seciors: Sunva o, devel
ecologisis and environmentalists soon stared
o find novel and inventive uses for this
technology: Specific product ranges were
loped for GIS applications and da

ey

GPs is even being used 1o help protectthe
environment against oil spillage at sea. A
ellan core module has been incorporated

Linked via radio telemetry with a central sttion;
tite buny provides information on the speed
and direction of the oil slick. This information
is dlownloaded o a computer modelling

presmummewhich projects the rate of dispersion
and direction of flow, s0 protection resources
can be applied in a dmely and effective manner

Photo 4, Magel

Vehicle location and tracking has always
Ireen seen as a major use of GPS technology
Yei this development has been initally
slower 1o come to fruition than other uses
of GPS, because of the necessity of
combining a known position identified
from a GPS 1o the ability 10 economically
broaccast that position 1o a control roon.
Design engineers and systems manufacturers
have developed solutions to this by using
two-way radios and celiular relephones

The ability to know a vehicle's predise
logation from a GPS receiver is also helping
1o protect drivers; passengers and goods
being ransporied. In Gothenburg, for
example, a city which is not renowned for
its levels of violence on the streets. waxis
are being fitted with an emergency button
linked o a GPS receiver — see Photo 4.
Mathias Westholm, markering director at
Gothenburg Taxi, explains that robberies
and assaults have increased dramatically
over the last vear. Now. each 1axi is being
fitted with a GPS receiver and an emergency
button. When activaited, the @xi’s position is
automatically relaved o the police: who can
then track the vehicle’s progress and assess
the bestracric 1o apprehend the villains.

Nerosecond accuracy

Another major benefit of the GPS system is
ot its ability o el vou where you are, but
o indicare precise time. In order wo
calculate vour position, the GPS satellite has
1o know the exact fime between the signal
being tansmitted 11,000 miles away and
it being accepied by the GPS receiver
on the Earth. The time and distance
measurements from a towl of four
satellites give a three-dimensional
position fix. So, for example, if the GPS
receiver’s clock disagrees with a satellite’s
time signal by one thousandth of a second,
the resulting position could be off by a
distance of 186 miles — not really accepiable.
The solution is 1o have four atomic
clocks on board each satellite. This
gives timekeeping accuracy which can
be measured in nanoseconds — billionths of
a second. and these docks will only lose oneé
seccond in aboue 70,000 years. The absolue
accuracy is ampuntd 50-100ns; but this is before

) satellite navigator protects Gotheanburg Taxi drivers.

the US Government implemented the
Seleciive A\ ailabiliny interference for cvilian
users, which s iminated by clock dithering.
With SA, the accuracy is usually berween
100 and 300ns. However, by viewing the
same satellite from rwo different sites
remotely stationed from each other, this
error can be almost enirely eliminated,
producing incredible timing accuracy.

Enginecrs have been quick to see the benefits
of using a relatively low-cost GPS core module
1o replace exremely high-cost tmers and dods.
With the long term stability of a GPS receiver,
many sCIentists dare turning o it as a method
of driving and disdplining a lew-cost osdillator.
One example of this is where America

GPES-referenced uming 1o bring Hawaii into
synchronisation with the rest of the national
network. The resulis were so successful that
today; all of AT&T's telephone sysiem is timed
by clocks referenced 1o and monitored by
GPS. Other applications include the cellular
phone networks, which also use GPS 1o
time svnchronised digitised daa packess.

»




%hoto §. Magellan's prototype
ORBCONMM GPS Communicator.

k]

While GPS has become invaluable as
a suand-alone positioning device, the
majority of users require the ability 1o
integrate their position information with
other svstems. Interfaces are available on
most models of GPS receivers, enabling
| them to link and download to CD ROMs,
computers and mapping systems.

The next Space Race
Yet, the real future of GPS technology
lics in the ability to combine a positioning
device with a world-wide communication
solution — and it won't come as any
surprise to learn that steps are already
being taken 1o provide the answer.
The new space mice is on for the first
company 1o provide a rruly global satellite
communications sysiem — and GPS
manufacturers are in the field aiready:
Magellan's parent company, Orbital
Sciences Corporation, based in Dulles,
Virginia, has developed the ORBCOMM
system. ORBCOMM uses a nerwork of
satellites 1o provide low cost world-wide
two-way digiml message capabilities,
with data communications and 4
geo-positioning service. This works
by using narrow band VHF frequencies

berween 137 and 150MHz, and 2 UHF
uplink in the 400MHz range.

The satellites are in a low-Earth-orbit
svstem and ORBCOMM currently has
two operational satellites in orbit at
775km above the Earth. These will
increase 1o 36 by the end of 1999,

The sartellites, just the size of an average
suitcase. are launched into space from
an Orbital Scicnces Pegasus rocket.
This is mounted aboard a specially
outfined Lockheed L1011 aircraft. from
where the rocket is launched, greatly
reducing the cost of launch.

The plan is for ORBCOMM
become the world's first low-cost, global
messaging and data communications
service. Datz communications and
messages will be sent from the
hand-held ORBCOMM communications
receiver/trnsmitter (shown in Phoio 3)
to the nearest ORBCOMAM satellite.
This is then downlinked through a
gateway Earth siation, from where the
message ar data is routed 1o another
hand-held stand-alone ORBCOMM
communicator, or sent through the
Internet ar via terrestrial links 1o
personal computers and other
communications devices.

This facility to communicate to and from
anywhere in the world, combined with the
ahility 1o know your position anywhere in the
world, opens up a whole host of possibilities.
Emergency senvices, for example, could
accept distress calls and immediately identify

the precise position of the person or vehicle
in question. Vehidle macking. fleer management
ane asset management system designers are
waiting for this type of low cost communication
and positioning fadlity 1o solve their problems,
You'll even get more accurate weather
forecasts, thanks 1o remote environmentl
monitoring schemes such as.one currently
being used. This utlises an unmanned buav
which automatically collects and sends wexther
information to its control room as part of the
forecasting svsterm. Automated dara and
puosition information can be sent and received
from a single device and downloaded siaight
into a computer sysiem 1o show position
and messages on a digitised mapping system.

GPS finds its place

Sounds o much like the latest scene
from a James Bond film —well, vou could
be right. But before long, there won't be
many people who cannot claim that GPS
has a direct involvement in their life,
whether it is from knowing exactly when
0 expect the next bus ar the bus stop or
sending a message across the world.

Mark Luffingham is the European Sales
Director of Magellan Systems Corporation,
based ar Waterlooville in Hampshire. From
its headquariers in San Dimas, California,
Magellan Systems Corporation has led the
world in the development of GPS products
and applications. The company currently
has over 30 different GPS products and is
expanding into new world-wide communications
and positioning system products.

Magellan Product Availability
and Further Information

<'MAGELLAN

h 4 WEBRING GPS DOWN TO EARTH

GPS 2000 Order As GZ00A.,
Price £219.99.

GPS 3000 Order As BV45Y.
Price £269.99.

Meridian XL Order As AV78K.
Price £309.99.

A full range of accessories are available
from Maplin for all the above products.

For further details of these and other
exciting Magellan products, see pages
492 to 494 of the new 1996/97 Maplin
MPS Catalogue, or see the Magellen
product brochure (Order As CH16S)
free of charge from Maplin stores

or when added to your next order.

If you want a closer look at Magellan
GPS products, visit your local Maplin
store for a free demonstration (subject
to availability, call before travelling).

/NMAPLIN

Coming soon, watch this space for news
of exciting new product launches.

HCTRSNCS
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Design by Alan Williamson
Text by Alan Williamson and Maurice Hunt

This article describes a versatile
range of compact, easy to build and
use fixed voltage, positive- and
negative-rail regulator Rits. They are
available in three current-supplying
capacities, of 100mA, 500mA and 1A,
and of various voltage ratings.
The regulators can be used in any
applications requiring a DC power
supply stage capable of supplying a
smooth and steady voltage level, and

the positive- and negative-rail

regulators may be combined as

necessary, to create a dual-rail
supply — details provided.

PROJECT
RATING

Kits Available
See Table 3

circnits
all share o
similar design.

being in component
values and polarities. In
each case, a bridye recifier is
formed from D1, to convert
the AC voluge from the
:ransformer secondary

i winding into a DC level:

: Capacitors Cl- serve 1o
reduce noise from the bridge
rectifier diodes, w help

: meet the compulsory

i emc (electromagnetic

¢ compatibility) requireiments.

Description

I Refer o Figures 1 1o 4,

Qutput reverse
polarity and
hack-voltage

protection

LED power on
indication

the only differences ©

Low noise

Compact
dimensions

APPLICATIONS

DC power supplies

Op-amp circuits

¢ showing the circuir dingmms
2 of the various regulitor tvpes,

Reservoir capacitor, G5,
provides low-frequency

Logic circuits
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Figure 1. +100mA Regulater circuit diagram.

Figure 2. -100mA Regulator circuit diagram.
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Figure 4. -500mA/1A Regulator circuit diagram.

decoupling of the DC supply:
and C6, high-frequency
decoupling. Resistor R1 s onlv
firted on the =15V 100ma
reguliators, 1o reduce excess
power dissipaton of the
regulator. RG1 is the volage
regulator emploved 1o govern
the output voltage at the
required current. Diode DS
is connected in reverse-bins
berween the RG1's input and
output terminals, and pratects
the regulator if a volage
(of the same polariny) is
applied to the ourpur terminals
(i.e. from a dreuit with a large
supply capacitance, for
example). D6, conversely,
protects the regulatorifa
volage of reverse polariy
fed into the ourput terminals.
C8 provides low-requency
decoupling of the ourput, while
C7 is used for high-frequency
decoupling of same. LED 1D1
15 used to indicate that power
is present at the ourpurterminals,
and also 1o provide the required
minimum logd: if an LED is not
required, an equivalent resistive
load (minimum Sma) MUST
be fitted in i place. This is
particularlv important on the
negative-rail regulators, o
prevent floating of the output
voliage. Do NOT alter the
resistor value to allow the use
of a low-current LED for 1D1,
since it will not sufficienth
load the output

o

5

PCB Construction

Refer to Table 1 if building the
100mA regulators, and Table 2
for the 300m&/1A versions,
for details on the components
used for a particular regulator —
beware of subtle differences!
Note that the S00mA/IA
regulators share identical PCBs,
although in all cases, there are
different PCBs for the positive
and negative regulators; there
are four types of PCB in all. The
main visible difference berween
the various completed boarnds is
in the size of the hearsinks —
obviously. the higher the current
rating, the larger the heasink
required o dissipate the higher
temperature generated. The
100mA regulators have a small
clip-on brass heatsink (Tipe 92F
—36°CAW#), while the S00mA
and IA regulmors have a far more
substantial aluminium vaned
hedsink, that for the 1A reaulaiors
(Tpe BW5(-2 — 5-8°C/W) being
around 10mm higher than the
Tpe BW35-2 (7-2°CW) heasink
used] on the 300mA regulators.
= This value of thermal
resistance applies only if the
heatsink is fitted o the PCB by
means of both its solder lugs.
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In all cases, assemble :  Ensure that polarised . Heatsinlkc Fitting : It is imporane to solder it to

the boards in order of ¢ components (i.e. dindes, : : the board. o provide adequate
ascending component size, ¢ electrolytic capacitors : For the 100mA Regulators, 2 i hear dissipation.

commencing with the wire ¢ and LED) are fited the i small brass dip-on heatsink is i For the 500mA/1A Regulators,
links (if applicable), but I correct way round, in : clipped onto voluge regulstor £ 4 Jarge vaned aluminium

do not fit C5 or the ¢ accordance with the PCB : RGL. and soldered 10 the PCB I hewsink is used. This should
voliage regulator RG1 vet. ! legend /wiring diagram. i by means of its mvo solder tags.  © be soldered o the PCB by

mens of its two posts, BEFORE
fitting the regulator. The

Kit Order Code | Voltage | Regulator | Transformer (250mA) |[PCB |R1 | R2 : procedure then is t ensure
95155 35V 73115 (WOBTU) | 12.0-12V (YN16S) 95181 | 470 3W (WATRI | 153 (M1K3) : that the surfaces are clean prior
e5158 —12v 79112 (WORET) | 8-5-9V (YN15R) 93381 | LINK 1k (MIK) : = S .
95157 v 79105 (WOB5C) | 6-0-6V (YN14Q) o5181 | LNk 2700 Mz7or) | | 1O placing the semiconductor
95158 5y 78LO5.(QL26D) | 6-0-8V (YN14Q) 5150 | LNK 270 mz70m) | @ insulator pad between the
25180 +12V 78L12/(WQ77J) | 9-0-9V (YN15R) 95180 | LINK 1K (M1K) ¢ regulunors mel back and
95151 15V 78115 (QL2785) | 12-0-13v (YN16S) o5180 | 470 3w WaTR) | 113 (M1K3) : the heasink. Next. with the

£ 1 caulk i ace with its leads
DO NOT connect transformer centre tap. Inclusion of an LED is necessary far minimum load. regulator in place with its leads

Resistors are 0-6W 1% Metal Film. (uniess stated). - n the appropriate PCB holes,
¢ affix the clip. by pushing it on at
Table 1. Fixed voltage regulators, £5V to 15V, 100mA. ¢ the front, having placed it at the
¢ correct height (to match that
COMMON PARTS LIST FOR 100mA REGULATORS < ofthe regulator body — NOT
CAPACITORS : the meral ab), Do NOT acempt
Ci-486,7 100nF 50V Ceramic Disc 6 (BX03D) : 1o slidle tfu‘: clip nn_:lIi ng the
Cc5 220uF 35V Radia! Electrolyiic 1 (aTe0Q) | : length of the heawsink. If. for
c8 10uF B3V Radial Fisctrolytic 1 (AT7T7)) ¢ any reason, the clip needs 1o be

removed, use thin-nose pliers

gil\.’!}CONDUCTORS 1N40OL 6 (0L730) w gently release irs ends from
LD:'LD g o PO 3 [?321'22?’ the hewsink, and lift it away.
= ’ i Having fired the heatsink,

MISCELLANEOUS : proceed to fit reservoir capacitor.
FS1 S0mA Time Delay Giass Fuse 1 (CZ856G) : G5, ensuring correct polarity
81 3-way 5mm PCB-mounting Terminal Block 1 (Jye4c) i With the board fully
82,3 2-way Smm PCB-mounting Terminal Block 2 (JY924) ! assembled. check vour

:—le?tsgk Tygeeaigtr: i {tri)g_;glﬁ; ¢ work carefully for misplaced

nstruction & _ : b el et

Constetorns” Gilds 1 XHTOL) compuonents, solder whiskers,

: bricdges or dry joints. then
Assembied board dimensions (WDH): 60 X 38 X 17mm : clean excess flux off the board
: using asuitable solvent

Kit Voltage | Current | Regulator Transformer PCB | R1 Cc5 FS1 Heatsink
95153 | -15V S00mA | 79M15 (WQS0X) | 9-0/9-0V 12VA (series) (WB11M) 05184 | (MiK3) | 1,000uF 33V (AT63T) | 50mA (CZB5G | (AXBAR
o5184 | -12v 500mA TOM12 (WOBSW) | 9.0/9.0V 12VA {seres) (WB11M) 95184 | (M1K) 1,0004F 35V (4T63T) | 50ma (CZB5G) | (Ax84n
95185 | -5V 500mA 7AMOS (WOBBY) | 6-0/6-0V 12VA {s=rizs) (WBOEG) 95184 | (M270R) | 1,000uF 35V (ATE3T) | S0mA (CZ85G) | (AX84R)
95168 | +3v S00mA 7BMOS (QL28F) | 6-0/6-0V 12VA (saries) (WBO6E) 95183 | [M270R) | 1000uF35V (AT63T) | 50ma (CZBSG) | (AXBaF
55167 | +12v 500mA TBML2 (OL29G) | 9-0/9-0V 12VA (serizs) (WB11M) 95183 | (M1K) 1,000uF 35V (ATE3T) | S0mA (CZ83G) | (A¥BaF)
95168 | +15V SO0mA 78MI15 (QLI0H) | 9-0/9-0V 12VA (serizs) (WB1AM) 95183 | (MIK3} | 1.000:F 35V (ATE3T) | SOmA (CZBSG | [AXB4R
25153 | 24V 1A 79324 (AVISE 12-0/12-0V Z5VA (series) (WBZ5C) | 95184 | (M2KZ) | 2.200uF S0V (AT72P) | 125mA ((ZB8Y) | (AXB5G)
25170 | -15v 14 7815 (QL36F 9.0/3-0V Z5VA (s2rizs) (QL3BP) S5184 | (MIK3) | 2.2004F 35V (ATB4Y) | 125mA (CZR8V) | (AXE5G)
85171 | 12V 1A 7912 (WGe328) 15-0/15-0V 25VA (paralisl) (DH2TE) | 95184 | (M1K) 2,200uF 35V (ATG4U) | 125mA (CZB8V) | (AXS50)
a5172 | -8V 1A TSOS (ANTEH) 5-0/6-0V 12VA (seniss) (DH2TE: 95124 | (MSEOR] | 220047 35V (AT64L) | 100ma (2861 | (AX856)
95173 | -5V 1a 7205 (WQozZa) 5.0/0-0V 12VA (paraliel) (WB11M) | S5184 | (M27OR) | 2.200uF 35V (ATESY) | 200maA (CZBET) | (AXBSG)
85174 | £5v 14 7805 (QL28F 9.0/2:0V 12VA (parailel) (WB11M) | 95183 | (M270R) | 2,200uF 25V (ATE4U) | 100mA (CZRET) | (AXB36)
95175 | +8V 1A 7808 (AWEIA) 9-0/9-0V 12VA (parailel) (WB11M) | 85183 | (M320R) | 2.200uF 35V (ATEAU) | 100mA (CZBAT) | (AXB3G)
85176 | <8V 14 TE08 (AWTOM) 6-0/8-0V 12VA (sefes) (YJ505) 95183 | (M560R) | 2,200uF 35V (ATB4U) | 100meA (CZBST) | (AXB3G)
95177 | +12v 1A TR12 (QL32K) 15-0/15-0V 25VA (parll=l) (DH2TE) | 95183 | (M1 2,2000F 35V (ATE4U) | 125maA (CZB8Y) | (0E5G6)
93178 | +15V 14 7815 (Q1331) 9:0/9-0V 25VA {series) (DH26D) 85183 | (MIK3) | 2,200, 33V (ATB4U) | 125ma (CZBRY) | (AXB5G)
95179 | +24v 1A 7824 (AVi1M) 17-0/12-0V 25VA (seriss) (WB25E) | 923183 | (vex2) | 220007 50V (a1728) | 125ma czmsv | (AEse)

Fuse F31 is a Time Delay glass type. Inclusion of an LED is necessary for minimum load. Resistors are 0-6W 15: Metal Film (Unless Stated).

Table 2. Fixed voltage regulators, 5V to £24V, 500mA/1A.
COMMON PARTS LIST FOR 500mA/1A REGULATORS Important
CAPACITORS Safety Note
C1-4,6,7 100nF 30V Ceramic Disc 5 (BX03D) — [t is impornant i
cs 10uF 63V Radial Electrolytic 1 (ATEes) | || Doteihatmons sliagpds.
: pao 'EFJE!J',‘ TEIEML ull G’.TE:ES
SEMICONDUCTORS : ‘;fe = 5 :1nrm§ c_-;-i-::‘e:r —1:1
D18 AN4001 B (QL730) N e il neaionl o el
; : 7 i VERY possible precaution must
LoL 3mm Red LED 1 (CZ22Y) I !;hr;n © a'.g: u‘*.-: risk of
: fectric shock dunng mainienance
MISCELLANEOUS £ | Sd vse arthe finsi wit, w
z 5 e umit. which
TB1 3-way 5mm PCB-mounting Terminal Block 1 v8aD). | | Skt i ot iith
T82.3 2-way 5mm PCB-mounting Terminal Block 2 UYQ24) = box b removed. Safes
Heatsink Clip % (AXBBT) constnction of the unit is .
T0218 Semiconductor Insulater Pad 1 (ULT4R) ;|| enuRy “eﬂi‘“ff_‘“ o0 the-skill
Instruction Leaflet ! (XZ32K) I(-(; :_x :-:;{l;;i{;;-l):; ;ﬁfﬂn:ﬂ?‘:zhﬂ
Constructers’ Guide: 1 (XH79L) anicle. If you are in ;: doubt
: 8510 the COMest way to procesd,
Assembled board dimensions (WDH): 84 X 368 X 42mm (500mA Regulator) consiilt 2 suitably qualified
84 x 36 %X 54mm (1A Regulatar) : slectrician a7 angnsst
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Figure 7. +500mA/1A Regulator PCB legend and track.

Figure 6. -100mA Regulator PCB legend and track.
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Figure 8. -500mA/1A Regulator PCB legend and track.

Testing and Use
Refer 1o Figures 9 o 15, showing
the various wiring configuritions
possible with these Regulamor Kits.
Tike cire 1o selea the cormect bvpe
of rransformer for the particular
regulator(s) being used, and 10
ensure that they are correcly wisad
as per the relevant dingrams.
Using the spedfied masionmer and
heasink enables the rezulmors
to provide the full stated ourput
CUrTent up to a tempecature of
TO°C, ie. #5°C above an
ambient temperature of 25°C.
If bowing the regulators,
ensure that sufficient ventilation
is provided for the hearsink(s).
It is ESSENTIAL thar the
wansiormer is properly housed,
and that the mains wiring
connections are adequarely
insubied. Remember o carmy owt
any mains wiring in accordance
with the safety waming printed in

Figure 9. +100mA
Regulator wiring.

Figure 10, -100mA
Regulator wiring.

this article, | FLEETRANCS |

Order Code | Description | Price  Order Code | Description Price
95155 -15V 1060mA Regulator | £5.99 095189 —-24V 1A Regulator £8.99 The above items (Tables 1 and 2)
95156 -12V 100mA Regulator | £5.98 95170 -15V 1A Rezulstor £8.99 are available as kits. which offers a
95157 -5V 100mA Regulstor | £5.98 95171 -12V 1A Regulator £8.00  saving over buying the parts separately.
95158 +5V 100mA Regulator | £5.08 95172 -8V 1A Resutator £8.99 geg”:mf :;tt: ggigg‘ ggi‘é; E'fﬁe f:;‘-gg
95150 +12V 100mA Regulator | £5.99 95173 -5V 14 Regulator £8.99 Rgg'd]::g; prisd sy g i 2
95161 +15V 100mA Regulator | £5.99 95174 +5V 1A Regulator £8.69 2 4 :
95163 -15V 500mA Regulator | £7.98 95175 +8V 1A Regulator £8.92 The Tollowing new items (w
85164 —12V 500mA Regulstar | £7.92 985176 +8V 1A Regulator £83.99 ot
95165 -5V 500mA Regulator | £7.99 95177 +12V 1A Resulator £8.99 Wﬂal’;'o ‘jd} f“= -

51 +5V 5 / > £7.09 = 15V 14 ST £8.00 627 Maplir
QE_E_E: 5V 500mA Regulator ti"’g 931?8 ; 1*.)\{ .__A Regulator _—,8._ Peg,J ator PCBs- 95180, 95181 an £2.29
895167 +12V 500mA Regulator | £7.09 95179 + 24V 1A Regulator £8.99 = el

2 = 5 e Regulator PCBs™ 95183, 95184 Price £2.49
95168 +15V 500mA Reguiator | £7.99 * Sea Tables 1and 2
Table 3. Kits available from Maplin.
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Figure 11, Linking + and -
regulators using dual XV . %V wL
secondary windings 0 A . s
transformer. ov av
@' ~
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X\ \ ) °
ovE— \ C:_—“v my MO ! J‘IJG U
NiE—— Eo——I
A”!_ Series Parallel
BE—
1 L : | Figure 14. Transformer serial/parallel wiring
7 I~ : (500mA/1A Regulators).
\9/ bt |2 ‘ ov —v PCB :
Transformer - @fn,
\
'|
<y FCE |
5 Neon Rocker |
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£0 1 l 5
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_____ To Metal i /
Chassis i Figure 15. Linking + and - |
= : regulators using a centre !
Figure 12. Mains wiring. tap transformer.
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‘ E:E ®I -~ IMPORTANT
4
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I o O
| |
I'\\|:J./r PCB
Transformer
Figure 13. Regulator centre tap wiring.

A comprehensive index to Electronics and Beyond 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 period.
Conveniently arranged, sectionally and alphabetically, it'll take minutes instead of

hours to find the exact issue number and page you need. You'll be able to rediscover a

wealth of information you never knew you had! A list of all the Corrigenda published
is also included, so you will be able to find details of changes or amendments.
You'll find the index an invaluable addition to the issues of Electronjcs and Beyond
that you have, If your collection is incomplete, many issues are still available as back
issues. The Magazine index costs just 80p NV and can be obtained (subject
to availability) from Maplin Stores countrywide; by Mail Order, using the
Order Coupon in this issue, or by calling the Credit Card Hotline, Telephone:

(01702) 554161, Order As XUB7U. You'll wonder how you ever managed without it!
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Street Cred at GRA

A STEP INTD THE F

G\'&GGﬂ.ﬂ@@'009!0&9@8&6@@9@@9966B&G@G—-&ﬁiﬁ@@ﬂ)@éﬂ@@
by Alan Simpson

Billed as Europe’s No 1 film and TV theme park, . N N
The Granada Studios Tour is certainly ‘something B
else’. Since Electronics last visited the Manchester \

complex back in April 1990 when a bighlight :
was a trip on the Coronation Street tram ‘-’\

(since deleted from the tour) the Granada Tour |
bas moved more resolutely bigh tech. Guaranteed |

to produce admiring comments — “Ab, the wonder of |
GranadalLand — It’s all part of the grear technology

revolution”. However, take care. A visit is not only % i
a route to the information superbighway net but | .

a stroll down memory lane within brushing
‘ distance of the Ena Sharples bairnet.
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he 8.5 million Granada Studios

Tour opened for business in 1988,

Since then a further £12 million has
been spent in extending the facilities and &5
million for this vear. To date; over
4,000,000 people have visited Granada
Studios, including over 30,000 coach
parties and 9,300 school groups. With
the average visitor stay being in the
region of five or six houss, the attraction
is genuinely a full day out.

As Maurice Kelly, Granada Entertainments
& Hotels Deputy Managing Direcior says,
the overall aim is to attract a vounger
elemes o the Centre. So to mark the
a0th Anniversary of the acla TV
franchise, the isation undertook
some Mystic Meg research and came

=

up with the fact that the b

. “Nowhere was anyone
ddressing this requirement —
certainly not today’s muscums and
trade shows”™. “And with schools
anding a fururistic high tech
showcase (partly 1o meet their
structured General Nation:
Vocational
n airaction
oped”. At this stage.
Granada sought a high tech funding
pariner and alighted on ICL, a company
which was doing its best 1o distance iseif
i being an equipment manufaciurer to
1 of providing technologic lutions”™
“In fact the ICL/Fujitsu has proved an
excellent combination, showeasing not just
their own products but where relevant.
othersuppliers futuristic ideas™.

October 1996
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With interactive workstations, plasma screens,
two-way televisions and video phones,
‘Futurevision — This is Tomorrow” brings
together the wonderful world of computers
and communications convergence. But before
you embark on your tour into the future,
beware. Try to avoid mornings where simply
huge numbers of school children (both local
and international), do a spot of converging
of their own and dominate the proceedings.

Tour Offers the Taste
of Things to Come

Some 45 vears after predicing the development
of satellites, scence ficion guro Arhur C Chirke
(2001 —A Space Odyssey) was oa hand to
open the Fuiurevision exhibition. Well not
exacily on hand, but via a satellite link 1o his
base in Sri Lanka. He was apparently 95%
ceriain that the world stood on the brink of
a breakthrough in power sources which would
rid the world of energy pollution and give us
all the powerwe need. While experiments a
few vears ago had been dismissed as ‘bilge’
he felt that there was increasing evidence that
new technology would change the world as
we know it. The best advice he could offer
people abowt the furure was “don’t panic!”

As a hitchhikers' guide to the world of
futuristic high tech, the tour may offer many
surprises, but few panics for the anticipated
million visitors a year. Highlighis of the tour
include virual reality dlassrooms wired w©
the Internet, and piciures the home of the
furure with wafer-thin plasma television sets
hung on the walls and a sound system like a
giant spider wrapped around the armchair.
Also in a Coronation Street mock-up, you
can glimpse a future where you can argue
with the TV, meet holograms of colleagues
and friends, and hold a video conference
with your [ocal friendly bank manager.

The 1,000 square metre walk-through
projeet is the most ambitious yet seen in
the UK. It is the year 2056. We can have
meetings with holograms of our fiends,
video conference with our office, buy
evervthing we need from the comfort of
our home. Education is not just for kids
and akes place in a virual universse which
muakes learning fast and fun. just as well
because the pace of life is so frantic that
grown-ups need regular updates just to
keep on top of the latest developments.
Offices are largelv a thing of the past.
Increasing congestion and pollution has
made commuting to work a distant memory.

TV Past and Present

Visitors to the atraction will be guided
around by @net., the arriction's very own
Miss Superhighway and a visitor from the
future. Under her caustic eve, guests first
rike a look at smte-ofthe-art television —
and contrast it with contemporary coverage
from the dawn of welevision such as the
Queen's Coronation in 1933. “You know
re-runs of Cracker siill look pretty good in
2056 - that Robbie Coltrane a bit of a cultin
my day!” says @net. “And [ just saw a replay
of thar amazing Cup Final from 2001. Bu,
of course, you don’t know about that yet.”
Interestingly; at the me of the writer’s visit,
the old black and white TV set had a

“not working™ sign attached. Quite cleardy;
not a Granada rental TV set.

@D ELECTRONICS AND BEYOND October 1996

Moving swiftly from the present to the
future, the nexr area showcases interactive
television. In 2056 viewers can chose how
programmes develop and end —they can
even argue with their TV! Among the
visions of the future is a new concept
for democracy with local and national
issues decided by viewers' vores.

In ease visitors were unawire of viml facs,
4 prominent sign states that in September
1925, TV was invented by John Logie Baird.
The next highlight occurred in 1960 when
the first episode of Coronation Street wis
creened. 1989 suw the arrival in the skies
of Sky, and BSB satellite services. Meanwhile
1996 sees a demonstration from Japan of
the Plasmavision TV monitor: Just 6em in
depth and with a 140 degree viewing angle,
the hanging-on-the-wall set emplovs a pair
of paraliel electrodes sealed in multi-layered
glass units filled with neon and zenon gases.
Ulera violet light is created by an electrical
discharge within the glass. This excites a
series of phosphor dots (pixels) on the
inner surfuce of the glass which glows
with the different colours.

Yep. We are all agreed that wogether
with High Definition TV (HTV), the familiar
CRT (cathode ray tube) days are numbered.

Hopefully HTV of the future will not still
be showing pictures of John Major entering
Downing Street. Hugh Grant or the
National Lottery as is the case on the tour.
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Into the Web

Somehow surfing the net in Manchester does
not have quite the same allure as surfing the
net in Hawaii “Into the Web' guides visitors
into the world of evberspace where evenvthing
vou have ever wanied 1o know abour evervthing
is at vour fingertips. Housed inside a 7m
diameter dome, ‘Into the Web' shows visitors
the origins of the World Wide Web as well as
how it works, and pushes aside the jargon
to cut to the heart of what the Internet
offers surférs of the future. Bugs had also
struck some of the Cyber rerminals with
'Out of Order” signs being prominently
displayed. Apparently TV of the fumure
will learn vour preference in progrnimmes.
One intrepid visitor has a short list of
foothaller Paul Gascoigne, Manchester United
and Bay Watch. Ar least he scored one out
of three in my preference list to. You can’t
beat the net so why not join it, is the theme.

The Virtual Classroom

As (@net. comments: “Education is a funny
business back in your time. All that chalk and
etk and kids sitting in classrooms, in the 2ist
Century, learning is for life.” Society is moving
so fast that people’s knowledge and skills have
to be updated regularly Demonstrations in the
Virmual Chssroom indude remote leaming. netwok
connections and virrual realiy “walk through
emvironments’. In my time however, distance
learning was called sitting in the back row.

Stay Mobile

“You really make hard work of work in the
2(th centuny™ comments (@net. “People acnually
tavel thousands of miles 1 meet each other!”
Visitors can expierience video-conferencing
tor themselves, while other demonstritions
include voice-reactive and digitally-created
OI-SCIeen environments.

S .

The Electronic High Street

One of the more startling demonstmitions
here is the future of shopping for clothes with
customised fashion shows showing how
customers will look in the articles they choose
— thereby ridding at a siroke one of the major
abstacles o shopping from your armchair.
Further glimpses of the future include cross-
store price compansons. on-screen video
catalogues and food ordered and delivered
to the door. Naturilly, all payment is elecuronic
and if maney becomes a problem a chat with
the bank mardager i just avideoconference anay

The Home of the Future

This is a place where domestic computers
have replaced drudgerny: Lights. heating and
even re-ordering food is done automadcally
in the vear 2056. For @net. and most of her
friends it is the very centre of her life. Homes
will become fully wired-up sites foreducaton,
work. shopping and. of course, having fun with
the very kuest technology Eshibits here include
plasma screen wafer thin televisions, video
projection, wop around sound sywstems for
individual ‘betrer than real life” quality and the
latest in games stations. Interactive TV games
shows, movies-on-demand and 3-D sound
and vision will play their pase in making sure
home really is where the heart 5. Mind you. with
wallwrwall tv screens, there will be linle scope
for mirrors and pictures in these smarr homes.
Smart in fact could well be the theme
of the Futurevision worldl Similardy vour
personal doorman is a smart camers,
programmed 0 accept vour instrucions
by phone while vou are on vour way home.
And no more-fumbling with kevs when you
arrive at vour front door. You are recognised
and the front door automatically opens,
lights switch on and heating adjusted as
vou check vour tv monitor for messages.

The Office of the Future

It does not ke a fiture visionary 1o sugzest
that the next few vears will see enormous
change in the shape and look of the
conventonal office. Workers will no longer
have their own private desk but will log-on
to a workstation each day. ‘Hot Desking’ as
it is called, will make use of cordless phones
and will use a filing cabinet on wheels we
are wld. 1 have news for the designers.

This practice of desk sharing has been in
operation for some six years, possibly longer
especially in the major consultancy firms.

The danger is that most vouthful visitors
will leave Fururevision convinced that the
future is available at the wouch of 4 bution.
There is no doubt that future generations
will laugh at our present primitive levels of
rechnology: It dosntmke Mystic Meg w© forecass
that before long, computers will be as powerful
as the human besiin. In fact Professor Cochrane
from BT's Martlesham research laboratories
forecasis that early in the next century,
computers will be over 1000 times faster
than they are now. Right now, every six
month period sees technology power
doubling while size and costs halve. By
20156, our generation could be labelled the
Information Technology Flintstone age’.

To sum up, Futurevision (as the organisers
admit) may not offer an accurate vision of
the vear 2056 (who can ell whar the future
holds?) but it does give an insighr into the
powerful forces that are shaping the world
we will all live in. Far from being a drv and
dusty or even catering for the needs of
techno-ireaks, Futurevision is presentetd
with much flair and imagination.

The Word on the Street

While it may be all high tech *beam me inio
the furure’ displays ar Futurevision, life goes
on in the rest of Granadaland. New anmctions
this vear include Cracker, billed as the most
gritty, realife drama ever presented on British
television. Cricker at the show; is the inspimation
fora genuine interactive presentation where
the audience actually influences the outcome
of a drmatised investigation. Live sers with
actors and audio-visual presentations are
housed in a 300-semer theatre.

Aliens is also a new show: It is the Luest
exciting ride which is guaranteed 1o chill the
spine of even the most battle hardened space
warrior. So whar else is on offer. Well some
six shows and ten experiences mnging from
a fascinating backstage and soundstage tour,
and a visit to Coronation Street itself. This is
not to be confused with a visit 1o the Houses
of Padiament which has mysteriously been
moved to Baker Street. It's fun. Itf's fast. I's
a great day out. Electronics his no less than
20 sets of Iamily (two adulis, 2 children)y:
tickets 1o give away, So whit are vou wiiting
for. Experience Futurevision for vourself
Win our easy-to-enter competition, and you
could be strutting The Sireet. HIETHNES

Granada Studios Tour

Granada Studios, Water Street, Manchester,
Open every day (except Mondays) from

9.45am. Last entry is 4.00pm. £12.99 for
Adults, £8.99 for Children. Children under 5
admitted free, Tel; (0161) 832 9090,
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Electronics and Beyond have no less ﬂum 20 family sets of ckets
(worth over £42 a set) to give ¢ p 1o lucky winners of our exclusive
competition. Each set allows 2 adults and 2 children full access
beady delights of THE GRANADA STUDIOS TOUR including the futuris
e newly opened Futurevision experience.

110 J___., S Y
How to enter
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:A!l\'uu have to do to enter,
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¥ 1
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) :

is comp!c[c the coupon, 1 !
correctly answering the i :
four guestions. or send your . | Answer all the questions below;, ticking one box for each question. |
dnswers on a postcard of back £ | . ; |
ofa sealed-down envelope., : | 1. Is The Granada Studios Tour in? : 3. The Granada Futurevision experience is? i
Don't delay — all entrics i CINorthern Norway. £ [ IMichelle Pieiffer transmitted in 3-D. i
MUsE Be r;:L‘ eived By 1] Narihem Spain. ¢ L] [ A hi-tech expenence into the future. :
50tﬁ September 1‘)§6 Send +/[INorthem England. i, A marguee whers.you Lon mest Mystic Mex. :
— .. ) o 1

your entry, remembering (o | 2. Which of the following programmes is ! 4. What is the Information Highway? i
include your name and address, i associated with Granada TV i [_|The convergence of computers and )
and if possible, your dav-time i LI Coronation Strest. i communications. !
telepone number, to the i [1Tne BEC Né?ﬁﬂigﬁt i [_iTne parking lot at your local library. s
address printed on the coupon. : | L1Come Dancing. __|The road where Bill Gates lives. :‘
: |

=LA 1

Piease note that employsas of L. Name ]
Maplin Elzctronics, associated :  Address !
companies and fanuly members are 1 |
not eligible to enter, In addition, - 1
multipis entries will be disqualified. i i
The prizes vill be awarded 1o the : Postcode anﬂ B A
first all-comrect entnies dravmn. : 3 y
The editor’s decision will be finzl, | Daytime Telephone Number : i
Prizes are nat exchangeable for - : Send our entry to !
cash. Any related ravel costs « No purchase necessary. Granada Studios Tour Competition, i
vill not be met by the publication ; Entries on & postcard, back of & sealed-down The Edttor,ge::tgg:mé:nd SBSEéoéﬁi PO.Box 3,
or the contest promoters. ! envelope or photocopias will be aceepted, : yigiLh, ESsex y :
- e s e e e ]
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Design by Chris Barlow GSLVK
Text by Chris Barlow and Maurice Hunt

Superscan MRII is an improved, easier to build and more-compact version of
the acclaimed Superscan Active Aerial. This is an advanced design of HF/VHF
and UHF Wideband Active Aerial, using sophisticated surface-mount technology
and microstrip PCB design to provide optimum signal reception strength across a
very wide bandwidth, making it perfect for use with scanning receivers baving an
external aerial input connecior. Unlock the bidden potential of your radio receiver!

APPLICATIONS

Ideal for scanning
receivers

VHF and UHF
Aircraft bands

VHF Marine bhand

HF/VHF/UHF Amateur
Radio bands

VHF Taxi band

receiving
: set-up.

SPECIFICATION

Aerial Specification

Power supply: +9Vto +14VDC

Supply curent:  17mA (@ +12V DC)
Frequency range: 1MHz to 2,000MHz (2GHz)
Gain: 19dB (maximum)
Impadance: 500

Connector: N type

Length: 75cm

Weight: 0-25kg

Mast clamp: 51mm (2in.) Maximum

diameter mast

Input/Output Impedance:
¢ DC Connector:
! RF Connectors:

: PSU Interface Specification
¢ Power supply:
RF Insertion loss:

+9V to +14V DC
—1dB at 500kHz and
1,000MHz (1GHz!
500

2-5mm DC Power
N/ BNC

; ;ﬁe assembled
: SuperScan
| FEATURES IS PROJECT
Indoor or outdoor use | RATING
Wideband HF/VHF/UHF Kit Available
........ Price £49.99
: : Order as AM37S
High gain Price £79.99
Power supply through | = p . onier ;‘
coaxial cable ° frequency g he original Super Scan
"""""""" © | : response as aerisl (IT27E) made its
Uses Surface MCILlﬂt :how; ona [i‘t.:h:u in the .\rli;lyl I;S‘F)
Technology ji SRee A ¢ issue (NO.89) of Electronics.

¢ and from its initial launch, it

¢ has proved to be an extremely
: popular kit H IWEVEL, just

i about anything can be

¢ redesigned and improved.

© The new Super Scan aerial

¢ uses the same surface mount

: technology as the original,

¢ bur has the following

i improvements:

% No more visits to vour local

DIY shop for plastic waste
pipes, the aenal housing is
pre-manufaciured and
included in the kit

% No more fiddly wire aeral

elements to thread up, the
aerial elements are erched
into the PCB.

@ No more drilling of the PSU

Interface box, this o is
pre-manufactured and
included in the kit

@ Smaller size, lighter

construction, hisher
performance. and easier
build all go 10 make the
new Super Scan MKII even
better value for money.

October 1995 ELECTRONICS AND BEYOND @D




Although the small antennas
usually fitted to scanners-and
other receivers are adequarte for
local reception of strong signals,
for long distance (DX) or
weaker signal reception, an
external aerial, mounted as
high as possible and preferably
outdoors, is required. With the
everincreasing frequency range
coverige of modern VHE UHF
scanners, a very broadband
acrial is needed to enable the
receiver's full potential to be
realised. The Superscan Mkll
Active Acrial enables vou o
extrict the best possible
performance and hence. value;
from vour receiver, and will
provide far superior reception
than the stndard-fitment
‘rubber duck’ type aerial
found on most scanners.

Additionally, the
interconnecting cable linking
the aerial 1o the scanner
must have low=loss signal
characternistics if the advaniages
of using an external aerial are
1o be obuined. All cables will
have some losses, which
increase with feeder length
and frequency: To compensate
for this requires the aeral o
incorporite signal gain;
passively, this can be achieved
by increasing the number of
elements, reducing bandwidth
and making the aerial
directional — feanires not
desirable in a scanner aerial
svstem. A well-designed active
aerial system solves all these
problems, by using a wideband
masthead signal amplifier 1o
boost the incoming signals
without the need for a
directional aerial. The DC
voltage used to power this
amplifier is fed up through the
centre-core of the coaxial cable,
which is introduced by using a
PSU Interface ar the receiver end.

The aerial described in this
article features a weatherproof
plastic howsing, ideal for outdoor
use, but equally suited for use
indoors, and is compact enough
to be unobrrusive when attached
0 i huilding or wall.

If vou don't have the time or
tools to build the kit, then the
ready-made version (AM37S)
is for-vou, and includes the
following ftems:

® The Super Scan aeral
amd PSU Interface

@ 230V AC Muains 1o + 12vDC
power supply

@ Ready-made coaxigl cables

@ Fvo coaxial plug adaprors
{(N-ovpe and PL239)

@ Cable tie pack

@ Inswallation guide

Remaote

Figure 1. Block diagram.

Local
Jor e = s = |
| |
| |
5001 CO—AX Coble | |
RF Signols ond | |
DC Povier | | RF Ouiput
OC Power : g
1 inee 110 O
| Combinar | Ranaiver
| T ——— |
I : i
I |
! Faverss | De p
| Polarity =t tawer
I Protection | Py
| —— |
| |
I PSU Intsiface |
_______ .l

Circuit
Description

¢ Inaddition to the system block
diagram degailed in Figure 1,
the dircuit diagrams of both the
aerial and the PSU Interface unit
: are shown in Figure 2. These
shoulkd be of assistance in following
the drcuir description, or with
faultfinding in the completed unit.
The passive aerial elements
are eiched into the PCBas a
: pattern tracks of differing
lengths, resulting in a wider
: frequency coverage, In addition,
¢ the tracks are used to form
i some phantom components,
namely, capacitors and
inductors. A section of track on
both sides of the PCB will form
a capacitor. with the fibreglass
board acting as the dielectric.

A spirl rrack will act as anindugos
and when combined with a
phantom capacior, will form a
series or parallel tuned circuit.
There is only one active °
component used in this part of
the circuit, a MAR-6 RF amplifier
integrated circuir, IC1, shown in
Figure 3. This component is a
Surface Mount Device (SMD)
and because of its small size,
any stray capacitive or inductive
effects are minimised, thus
maximising the performance
of the circuit. The MAR-6
is a Monolithic Microwave
Integrated Circuit (MMIC).
This device is used as a 50Q
input/output amplifier with low
noise and high gain characreristics,
with an upper frequency
response in excess of 2,000MHz
(2GHz) — see inset header

photo on page 21. The signal

input is on pin 1 and its output
: s on pin 3, with pins 2 and 4
¢ used as grouad returns.

The RF signals picked up by
the aerial tracks are connected
to pin 1 of IC1 and the amplified
output appears on pin 3. This is
connected to a rack used o
provide a 500 output line and
the DC power input 1o the
MAR-6. The end of this track is
artached to an N-type coaxial
chassis socker. SK1. The centre
conductor of the couxial cable
carries both the positve voliage
: required to power the cirouit
and the amplified outpur signal
of the aeral. The ground
connection of SK1 is returned
to the PCB through the metal
: end block ar the base of the
: PCB assembly.

HLTI

PLB BERIAL

: se2 Sics
3 NTYRE c4 BNC
z N cl—c l. O0—0 ) ouT
e =
1u1=T Ttmew OC FOWER IN
: 777 By
LOCAL INTERFACE
. | Figure 2. Circuit diagram.

3 — MAR-§
: e

: Figure 3. Active section of
: aerial PCB showing MAR-6
: (IC1) pin orientation.

:  The active aerial is powered

¢ from the PSU Interface circuit,

: which splits off the amplified

i received RE signals to the radio

¢ receiver's acrial input. The

external power supply required

by the system is applied 1o SK3,

with the positivevoltage on its

: centre pin. This supply must be

i within the range of 9 10 14V and

i 1o prevent any damage caused

¢ by reverse polarity connection.
diode D1 is used. D1 only
conducts when the positive

¢ supply volrage is applied 1o its

: unode; allowing the DC power

i to pass to the rest of the circuit.
Capacitors C1, C2, C3 and

resistor R2 provide the main RF

decoupling for the +V supply

rail. This is combined with the

¢ incoming received RF signals
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on the centre pin of the second
N-tvpe socket SK2 via R1. The
RF signals are AC coupled via C4
to the BNC ourput socket SK-d

3. Using a polishing block
(HX04E), or some fine
abrasive paper, remove
any tarnish from the
surface of the bruss,

Aerial PCB { 4 lay the aerial PCB
Construction i (component side up) on
Before the SMD component, IC1, aheat s sydfare.

is soldered onto the board, the  : 5. Position the longer 110mm

PCB must first be prepared. This
is achieved by soldering rwo pieces
of brass angle strip to the ground
plane tracks, as per Figure 4.

The following steps should
be carried out 1 ensure correct
installation of these sips, a8
they provide both mechanical
and electrical stahility.

strip berween the PCB

markers and over the

central 300 output track.
.

-

Using a 25 1o 50W or
butane/gas tvpe soldering
iron (fitted with a large bin),
solder down each side of
the brass angle strip,
bhonding it to the ground

1. Using a small hacksaw, cut two . § plane tracks of the PCB.
picces of hrf'ls“s aqglc fmm the 7. When cooled, urn over
}r;ng[h provided in the kir. the PCB and position the
The first should l.y‘: 1 l.llmm shorter 40mm brass strip
and the second 40mm.

over the hole at IC1 and

at the end of the ground
plane rack. Solder down
each side to bond it to

2. Using a small fAat needle file,
or some-fine abrasive paper,
remove any brass swarf from

Photo 1. Close up of tha MAR-6 chip (IC1).

the ends of each strip. {  the PCB,
i o
| I %
- - ! . | L]
|
s}
la}
|
. I - . -
i
!
1]
4 |
o ] I ] (] n ®
Figure 4. Aerial PCB legend and track, showing how to
correctly fit the brass angle strips.
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Figure 5. Exploded assembly diagram.
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Next, with a 15 1o 1I8W
soldedng iron (fitted with a

small bit) and a pair of tweezers

or snipe-nose pliers, fit the
MAR-G IC, IC1, as shown in
Figure 3 and Photo 1. A white

marker on the body of the device

indicates the RF input lead.
Another method of identifving
the RF input lead. is that the
end of the lead is cut off at an
acute angle. Holding the body
of IC1 with the tweezers pliers,
solder it into place.

The final procedure is 10
prepare and fir the metal end
block assembly, as shown in
Figure S, the exploded
assemblv diagram. Firse,
take the N-avpe chassis socket.
SK1. and discard its fixing
nut and solder tag. Then
cut a 30mm length of 18swg
wire from the piece supplied
in the kitand solderitto
the centre connection of SK1.
The metal end block should
be supplied with a 3mm
grub screw already fitted.
Ensuring that this grub
screw is sufficiently relessed,
screw the N-nvpe socket into
the metal block. Using a
large pair of pliers, you

must tighten up the socket

as much as vou can without
damaging its threads. The
grub screw is now fully
tightened (using an allen-key),
acting as a secandary locking
device on the Nvpe socket:
this should prevent it from
becoming loose if the N plug
on the down lead is frequently
removed. Ensuring that

the aerial PCB is the correct
way round, secure it to the

Aerial PSU
Interface PCB
Construction

Refer to Figure 6, showing
the PSU Interface PCB legend
and track. The majority of the
components used in the PSU
Interface are surface-mount

a standard silicon diode.

devices (SMDs), apart from D1,

metal block using the M2:5

i WAPLIN CIT6R __
hardware, as shown in =i "ea =15381 [] 5
Figure 3. Finally, bend down : el
the wire from the Nepvpe ' T a/acan
socket into the slot and onto : L= k_ HAT PSI
the surfuce of the PCB, and | Figure 6. PSU Interface

solder it — see Photo 2.

- | PcBiegend and track.
This completes the assembly -

of the aerial PCB, and yvou

which is the reverse polarity
protection device on SK3.
DO NOT fit D1 until it is
cilled for in the final
assembly stage.

A sequence of photographs
show how to tpically mount
the SMDs, by first wetting
one of the components'
pads with solderas shown
in Photo 7a (see page 26),
holding components in
position with tweezers,
re-flowing the solder to wet
the component as shown in
Photo 7b, and then making
the opposite joint of the
component. as shown in
Photo 7e. The completed
PSU Interface PCB is shown
in Photos 7d & 7e.

should now check vour work

very carefully, making sure that
all the solder joints are sound -
no dry (dullcrystalline-looking)

joints should be present.
Further information on i
soldering and assembly |
techniques can be found i

in the Construciors’ Guide
included in the kit. Photos
3 to 6 show the completed
PCB in clear detail.

Photo 2. Soldering in the

“wire from the N-type socket.

Figure 7. Assembly
of PSU Interface
PCB into box.

Photo 3 to 6. Assembly of the Aerial PCB. Note use of a low power soldering iron when soldering in the MAR-6 chip.
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Meier

TESTING

fram +12V BC.-
PSU +3 -

Figure B. Testing of the PSU Interface.

ESTING
4

Solder dicdes ‘anods
to Power Sockat
as shown

Aerial PSU
Interface Assembly

The three sockets are

mounted onm the PSU
Interface box in their correct
locations, with the relevant
hardware, see Figure 7,

The N-type aerial socket. SK2,
is fixed using four M3 % 10mm
bolis, four shakeproof washers
and four M3 nuis. In addition,
two M3 solder tags are fitted at
the locations shown. The BNC
receiver socket, SK4, is a single
hole fixing type; ensure that its
solder tag is at the positon
shown. The 2-5mm DC power
input socket, SK3. is alsoa
single hole fixing type, and its
tags must be positoned as
shown in the diagram. Make
certain that all the hardware is
fully tghtened up and the solder
tags are in their correct positions.

Position and solder into place
the PSU Interiace PCB assembly,
as shown in Figure 7. The centre
pin of the N-tvpe socket, SK2,
should be soldered to the large
pad near to the SMD resistor,
R1. The centre pin of the BNC
socker, SK4, should be soldered
to the large pad near 1o the
SMD capacitor, C4. The middle
tag of the 2-5mm socket, SK3,
goes to the large ground pad
at the centre of the PCB. Using
three 15mm lengihs of the
18swg wire supplied in the kit,
prepare and solder them o the
three solder mgs on the sockers,
as also shown in Figure 7.

Bend down the wires onto the
surface of the ground plane
irack on the PCB and solder
them into place.

Finally, fit the 1N4001 diode,
D1, so its cathode (K), or banded
end is soldered 1o the PCB—
see Figure 8. DO NOT connect
or solder its anode lead w the
DC power input socker, SK3,
until instructed 1o do so
during the resung procedure.

Testing Procedure

and Final Assembly

of the Aerial and
PSU Interface

Before vou commence the
testing procedure, you must
first prepare two RF coax
connecting cables. You will
need a lead from the output
of the PSU Interface 1o the
aerial input of your receiver.
On one end, you must fit

a 508 BNC plug (HHITT)
and at the other, a suitable
connector foryour scanner.
This is usually another

300 BNC plug. as it keeps
the lead as stndard as
possible and if required,

an adaptoris used w ohwin
the correct connection,

N, PL259, TNC, eic. The
tvpe of cable must be 5002
RF coaxand be cut o g
length 1o suit your
requirements (100mm o Im).
Remember, connecting
cables have losses which
increase with length

and frequency. so make

the lead only as long as you
need it. With the second
fead, vou have the option of
making a short temporary
1est cable, or preparing the
miain aerial down lead if vou
know its final length
requirement. Depending
on its length and the upper
frequency of vour receiver,
vou should consider the
choices of coax cable and
N-plug shown in Table L

The initial DC 1esting
procedure can be underniaken
using the minimum amount
of test equipment. You will
need a multimerer and a
powersupply capable of
providing a regulated +12V DC
at up to 300mA —see Figure 8.
All the following readings are
taken from the protonype
using a digital multimerer,
some of the readings you
obtain may vary slightly
depending upon the type
of meter used.

When testing the aerial. it
his 10 be pre-tested outside
the acrdal housing before the
final assembly, but the first pant
to be tested is the PSU Interface,

The first test is for any short
circuis. Assuming that the
PSU Interface is built up in its
box, but without the lid fitted,
vou should obiain resisiance
measurements before applving
power to the unit.

Using a multimeter on the
ohms range and applyving the
test probes either way around.
vou should see the following
readings;

1. Mezal box to anode of D1
= oapen circuit (> 20MQ).

2. Centre pin of N socket 1o box
= Open CircuiL.

L

. Cenire pin of BNC socket 1o box
= Open circuit.

+ Centre pin of N o centre pin
of BNC = open circuit.

. Body of N socket to body of
BNC socket = short circuit
(< 03Q))

S

Coax Length = Frequency | N-plug

RG58 (XR18V) ‘ 3m 2,C00MHz | N-050 (F177J)
RG58 (XR18V) 10m 1,000MHz N-050 (FJ77))
RG58 (XR19V) 20m 500MHz N-050 (FI77))
URB7 (XRG3T) ‘ 10m 2,000MHz | N-011 (FI7T8K)
URG7 (XRB3T) 30m 1,000MHz N-011 (FJ78K)
URGT (XRB3T) | 60m | 500MHz I N-011 (HI78K)

Table 1. Choosing appropriate coax cable and N-plugs.

We now carry out similur ests
on the actual active aenal on

“the Netype socket SK1 at the

base of the aerial PCB assembly;

1. Bedy of N socket 1o metal
end block =-short circuit.

2. Centre pin of N socket to
body of N socker =
approximately 12
Using the N 1o N coax cable,

connect it betweea SK1 on

the aerial and SK2 on the PSU

Interface. Set your muliimeter

to read DC current. Next, apply

power (+12V DC) 1o SK3.
connect your muliimeter's

test probes to the anode of DI

and the centre g of SK3—

see inset of Figure 8. When

powered up you should

observe a current reading of
approximately I"FmA. Power
down the unit and remove the
meter, then solder the ancde
lead of D1 1o SK3 as shown in

Figure 8. Set vour mulgimeter

o read DE Volts. Connect the

negative st probe o the menal

baoxand positive to the centre
pin of the N socket SK2.

When powered up you

should observe a reading of

approximately 3-6V DC, move
the positive probe to the centre
pin of the BNC socket SK4. No

DC voitage should be present

on this socket, however if you

are using 2 high input
impedunce meter vou mav get

a smull floating reading. If the

unit passed all its DC tests you

can fit the lid on the box and
cannect the BNC 1o BNC coax
cable 1o SK4.

The only way of testing the
radio reception of the aerial is o
either connect it to a spectrum
analyser or failing that, o a
wide range scanner receiver.
Tune o something that you
would normally pick up on the
whip aerial on the scanner, and
when you change over 1o the
Super Scan MKIL it should be of
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Photo 7a. Wetting the SMD % |_\
component pads with solder : 45"
prior to fitting a device. = Y :

5/SCAN
MKIT PSU

: Active
i : Asrial
Mast Clamp
Photo 7b. Reflowing the solder

to wet the component lead.

Figure 9. Radial/mast orientation.

a relatively similar strength, ¢ end block. The bolis should be
or stronger. Power down the i tightened in turn to ensure the
unit and disconnect the Ncable ¢ end block is held centrally in
from the aeral, this completes | the aerial housing. This can be
the testing procedure. ¢ adjusted by looking at the width
Assemble the aerial housing  © of the slight gap between the
:  with the groundplane radials : end block and the housing.
Photo 7c. Making the opposite ¢ and mast clamps as shown in i Before fitting the heat-shrink
joint of the component. : Fgure 9. NOTE that the ¢ material, make sure that the
: groundplane radials are at ¢ four M3 bolis are fully
i 457 1o the mast clamps and ¢ rightened. When using a
i ensure that the spacing ¢ screwdriver, it is possible 1o
i bewnween the components ¢ leave a sharp edge on the head
¢ are us shown in Figure 5. i of the bolt, if hear-shrink is then
i Slide the aerial PCB assembly applied over these, as it shrinks,
: into the housing, see Phowo 8. ¢ irwill puncture and tear. So,
¢ Rotate the N socket until all the  ©  after tightening, make
;M3 wpped holes in the metal i absolutely sure that the bolt
: end block align with the holes  © heads are smooth: if not. use a
¢ in the housing. Using the four i piece of emery paper or a file to
I M3 by 6mm bolts, secure the i smooth off any rough edges,

Photo 8. Sliding the
aerial PCB assemb
into the housing.

CB mounted in the box.
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RECEIVER

C€

/NAAPLIN

SUPER SCAN MKII

AERIAL

IMRAPLIN | 20mA MAX.

-SUPER SCAN MKII zzezwe
e

Figure 10. Labels (separate into four sections). Shown at 85%.

SUPER SCAN MKII

DC POWER
+9V TO +14V

+ 8-

1 H =
T
2000MEH =

Ei the heat-shrink sleeving
over the base of the aerial as
shown in Photo 9, making sure
that it covers the four M3 bolt
heads and the end if the metal
rube. Do not overheat the
hearshrink material, it only
needs 1o mould itself over
the aerial; excessive hieat will
weaken it and cause it to split.

If a proper heat-gun is not
available, then either 4 heat-gun
of the paint stipping varien
(the heat from which is veny
strong) or an efficient hairdrver
at its maximum settng will
suffice. Afier the hearshrink
sleeving has cooled, wim off
any cxcess from the end of
the aeral base, see Photo 10,
Additional long-term protection
against the elements can be
provided by smearng silicone
sealant between the metal end
block and the base
f the tube, see Photo 11,

Finally, 1o finish off the
project, the sticky label supplied
with the kit (which is printed
in four parts — see Figure 10)
has to be cut up with a pair of
stissors and fitred 1o the aerial
and PSU Interface; see Photos
showing the completed units,
The top right-hand portion of
the label can be used to identify
the downlead as being for the
Superscan Mk zedal, to avoid
confusion with other coax leads
that may be nearby.

This completes the assembly
of the project. and you should
now check all the work vou
have done and give the aenial
one last receiver wsi before
mstalling the svsten.

Aerial Installation
The aerizl installasion is
straightforswand arxl follows noomal
practice for small aenals. First,
select a location on vour building,
preferablv away from power and
telephone lines, etc.. that might
interfere with reception. With
safety in mind when climbing
ladders, make sure that the hase
of the ladder will not slide about
Next, install & wall mounting

bracket (XQ33H), orchimney
lashing kit (NQ37M). as required.
Then much the Saper Scan MKI
10 a suitdble length of aluminium
tubing (NQO62S) 1o act as the
support mast. see Figure 1L

Refer to the svsem wiring
diagram shown in Figure 12
when wiring in the Superscan
Mkl aerial and its PSU Interface
unit. Connect the prepared
cox 10 the N-tvpe socket at the
base of the aenal and secure
the cable to the mast using
cable ties or insulation wpe.
Nest, fit the mast assembly 1o
the brackes and tighten up the
clamps. A good tip is o lightly
grease the threads and the nuis
on both clamps, as this will
make it easier to undo in the
future. Run the coax down the
will to the required receiving
location (fixed in positon by
clips) and if necessary; drill a
hole into the building.

The coxx is connected 1o the
aerial PSU Interface by means of
another N-type plug, and a coax
connection with BNC plugs on
each end runs to the scanner
receiver. Finally, connect the
regulated PSU (set o 12V) with
centre pin positive on the 2-5mm
plug to the aerial PSU Interface.

Using the Super
Scan MKII

There are. generally, ovo main
carcgories of scanning receivers
— portable hand-held and
deskiop models. Both these
npes include scanners tha are
FAMAM only, and others which
cover modes such as S8B and
CW. The earlier and cheaper
pe of scanning receiver did
not have full coverage of the
HEVHE UHF spectrum. the
gaps in the frequency ranges
being dependent on the tpe
and make of scanner. A modern
top-of-the-range scanning
receiver can now have a
frequency coverage from
viriually OkHz 1o in excess of
2.000MHz (2GHz), and most
will receive NFM, WFM, AM,
USB. LSB and CW,

Photo 9. Fitting the heat-shrink
sleeving onto the aerial base.

Photo 10 rimming off

excess hBat-shrink

Photo 11. Extra
protection against
the elements can

be acheived by
smearing silicone
sealant between

the metal block and
the base of the tube.
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Figure 12. System wiring.
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Figure 11. Typical installation of aerial onto a building. ;
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Photo 12. Frequency scan showing the greatly varying
strengths of radio signals being received.

PROJECT PARTS LIST

o i RESISTORS [
— R1 3300 Surigce-mount 1Pkt (DIDSK)
R2 1000 Surface-mount 1 Pit (DIOTH) |
CAPACITORS
c1 1uF Surfsce-mount Caramic 1Pt (DK22Y)
C2.3 100nF Surface-mount Ceramic 2 Pit (DJO0A)
c4 10nF Surface-mount Ceramic 1 Pt (DHATF)
SEMICONDUCTORS
D1 1N4001 1 (QL730Q)
IC1 MAR-6 1 {DH24B)
MISCELLANEQUS
SK1  N-type Chassis Socket 2 & (FIJ790)
SK2  N-type Square Chassis Sochket A (F1808B) |
SK3 2-5mm Panel-mounted Power Socket 1 (JK1GL)
SK4 500 Round BNC Socket 1 tHH18u) | |
6-4 x 6-4 x 305mm Brass 4ngle 1 (HZ&5V) |
Aenal Housing 1 (GA3TS)
PSU Box 1 (GA38R)
M3 10mm Sieel Screw 1 Pkt (JYZZY)

Over such a large frequency number of books dedicated M3 Stes] Nut 1 Pkt (IDBIR)
range there are many radio to the scanner enthusiast, M3 Shakeproof Washer 1P (BF44X)
signals at greatly varying some of which are not M3 Solder Tag 1Pt (LR&4U)
strengths, see Photo 12. always appreciated by the M3 6mm Steel Screw 1Pkt (J¥21X)

All radio receivers can be authorities. Responsible M2:5 6mm Ste:r.-!_Scn—:\-. 1Pk (JY296)
overloaded by strong local scanning must be the order h{:izs.\agsfgn:"%n\;:\:?:;ed e 1 ::a (Jéﬁif:

SRS SRl e Toller F PR ik vg - er Wi 1
Riamniz» It&.‘:jtlitlﬂg 1rI| :._:r the di\ as hxﬁt} hm:s and Ly-fiat Heat-shrink Tubing Type CHT57 m (BAOSE)
distorted or scrambled confiscadon of equipment PCR 1 (GIBBW)
rec fi?iln!’l. o over come this can I}\_ the n:‘.'al?h of insensitive PSU PCB 1 (GI76H)
pre :.1].r:m MOST receivers I;;!tl_\;lngl;fn}] sh\-ul‘gmg of Labal 1 (V210
EMPIOY some lorm of crssHIed miormanon 5 ion Leafiet 27
Automatic Gain Control (AGC). third parties. &T;;ngf?gf:{;& }_ l{;%;gf:
However, extremely strong
RF signals can fall ourside Further Readi“g OPTIONAL (Not in Kit)
the range of the AGC circuit 3 = - Low Capacitance Screened Cable As Req (XR19YV)
and require additional Shorr Wiabe Infernatiangl URE7 RF Cable AsReg.  (XR63T)
attenuation. This can take Frequency Handbook, N-type Plug N-050 2 (FI771)
the form of 2 manual variable Bill Laver (Order Code WT730Q) N-type Plug N-011 2 {FIT8K)

RF gain control, or switched Scanning Secrefs, Mark Francis SO0 BNC Piug 2 (HH17T)
RF attenuator. Nearly all and Bill Laver (Order Code YERSF) N-type Male to BNC Adaptor 1 (F3820)

. e R S L e R - - UHF Male to BNC Female Adaptor 1 (YWO5F)
scanners are fitted with a Scarmer 3 — Pratting Scanmers inlo ks ey s
~10dB auenuator switch Practice, Peter Rouse GUIDED 4€ St Braiated N (¥G23a)

st e et ! S Tie-wrap As Req (FEOOA)

please refer to your scanners
operation manual,

The completed Superscan
MEH project and a selection
of current tvpical scanners
and scanner books are shown
in Photo 13. There are a

(Order Code WP47B)

An Introduction to Scanners
and Scanning, 1. D. Poole
(Order Code WZ52S)

The VHF/UHF Scanning
Frequency Guide. Biil Laver
(Order Code WT70M)

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

which offers a saving over buying the paris separately.
Order As 95136 (Superscan Mkll Aerial) Price £49.99

Pleass note: Where ‘packags’ quantities are stated in the
Parts List (e.g., pachket, strip, resl, gic.), the exact quantity required

to build the project will ba supplied in the kit

The following new items (which are included in the kit) are also
available separately, but are not shown in the 1996 Maplin Catslogus.
Supsrscan Mill Asrial PCB Order As 95137 Price £15.99
Superscan Mkll PSU PCE Order As 95204 Price £2.49

Superscan Mull Label Order As 95138 Price £3.99

Supserscan Mkl Asrial Housing Order As 95205 Price £24.99
Superscan Mkl PSU Box Order As 95206 Price £3.99

Scanner books
See the Books and Technical Data section
of the Maplin MPS Catalogue.

Scanners
See the Radio Communications section

of the Maplin MPS Catalogue.

AAPLIN

|
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WEVET,
there are additional reasons for
wishing to establish observations

from space. Firstly ther
earth’s amosphere strong
L

ct thar the
\ infrared
diation over critical bands. Secondly there
the ease of maintaining cbser il
svstems at ultra low remiperatures in order
ihle 1o detect signals from “dark’,
empenature object
Itis not perhaps apprediated what sy
[ um.l-: are made on systems o dete
d radiaton fro
. This has a considerable
and function of ISO.
| thu given [cm;‘mn[un—: racli
tTOMALNC ion with a char
wavelength content. I.u
diation
wavelen
s some charactenstic
at 150K, 125K and 100K,
SC, =180 and =173C

picks up two important factors.

.-b rh;‘ u'*?‘:;“ca‘.'uurc of the mdiatin
alls .lu peak of radiation shifis o long
wavelengths and the ol amount of
radiation also falls. As the tem e
rises above 150K, the height of the |
increases very rapidly.
By using appropriate fileers with an infrared
i 1 length emission
t can be me:
erature of the sour

1 say 20°C
ting 2 broad

relative amount
tical wavelength will be some
less than the radiar :
rons. Thus optical telesce
have anv interference frc

ns. However,

Figure 1. Spectral
distribution of
electromagnetic
radiation according
to Planck's Law

for bodies at 100K,
125K and 150K.
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and longer wavelengths, radiations emitted
from the telescope structures arambient
temperatures begin to interfere with the

incoming signals. Tt is a signal o noise issue.

In practice optimised results can be
achieved by maintaining the telescope and
detection systems close to the empeniture
of liguid helium, around 2K or—271C.
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by Douglas Clarkson

ing state of the art optical

Hubble in orbit above the

tmosphere is to reduce the
nsic wobble and distortion
aused by instability in the

earth’s atmosphere.

i

(Dzgrezs: k=lvin)

Figure 2. Variation of 'peak’ wavelength at which most infrared
radiation is radiated as a funcition of absolute temperature.

The IRAS Mission

The first space mission to observe the
universe in the infrared spectrum was
macde by IRAS (Infrared Astronomical
Satellite). This was a highly successful
UK/Dutch/US mission launched in 1983
which catalogued the sky for some ten
months before its ¢rvogenic svstiem
became deplered. This represented a
significant advance for infrared astronomy
This mission made extensive measurements
in four muin bands berween 8 microns

ard 120 microns. IRAS catalogued a ol

of 250,000 infrared sources and until the
launch of ISO has been the main reference
source for all infrared astronomy: Soon
after its successful completion, the decision
was made for ESA 1o go ahead with the
Infrared Space Observatory (1SO) mission.

1." .

differentiated pixels have subsequently
been seen in considemably more details
by ISO. IRAS's sky survey has, however,
been invaluable in the planning of the
observing time of ISO. To date, UK based
astronomers have secured around 20%
of the observational tme of the ISQ
mission. Some 1,000 astronomers around
the world are now actively engaged in
the ISO programme.

ISO represents a significant advance
on the IRAS specification with regard for
example 1o lengih of mission, range of
spectral sensitivities and angular resolution.
The region berween 120 microns w 250
microns until 1SO has been entirely
unexplored. Compared with 1RAS, the
availability of more advanced technology
of ISO provides a thousand fold increase in
sensitivity and a resolution ten times higher

All About ISO
Figure 3 indicates the general design of 1S0.
While some spacecraft are too complex to
describe, ISO is relatively simple in design.
A top sunshade prevents sunlight from
entering the obsenvational port. Lisht
entering the observational aperture is
first reflecied from the primary mirror and
then onto the secondary mirror where in
turn it is reflected to the sensor arrays. The
telescope is a so aalled Richeyv-Chretien
wpe with an aperture of 20cms and a
focal length of 9m. The design of the
telescope allows the system o detect
an ice-cold object the size of 2 human
being 100km away. ISO can detect infrared
radiation from objects at temperatures
as low as 15K (=258C).

The quality of images is in part due
to the excellence of its gold coated
quartz mirror. The finish required for
the centrepiece of the observatory is
such that if its 60cm diameter were
artificially expanded to the size of the
Earth’s diameter, the residual bumps
and dips of the reflecting surface would
be no more than one metre up or down

Photo 1. IRAS all-sky map. The bright signals from the plane of the galaxy are
from emissions at 60 and 100 microns from cool dust. The large feature above
the galactic centre is the giant Rho Qphiuchi Molecular Cloud.

Photo 1 shows an IRAS composite all-sky
image. The bright signals from the plane of
the galaxy are from emissions ar 60 and 100
microns from cool dust. The large feature
above the galactic centre is the giant Rho
Ophiuchi Molecular Cloud. The black
stripes are areas not explored by IRAS
during its mission. Many of the sources
emanate from regions where visible light is
absorbed by dust and gus clouds. Many of
the features which IRAS identified by a few

The helium tank is cylindrical in shape
and extends around the side of the satellite.
An arrav of solar panels provides around
600W of power for on board insmmuments.
By using liquid helium on IS0, detectors
are cooled down as far as 2K and telescope
structures down as far as 3K The toal
radiation varies as the fourth power of
absolute temperature (Stefan’s Law).

Thus the reduction in emissions berween
203K (room temperature) and 3K is some
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1 in 100 million. The cooling effect on the
ISQ) craft is achieved by gradual expansion
of the helium reservorr of some 2,300 litres
capacitv. With a target life of 18 months,
present indications suggest thae the coaling
svstems will remain viable for some 24
months: In terms of the efficiency of the
craft’s thermal insulation, if it were filledl
with boiling water it would rake some six
vears o drop o ambient iemperature.

Figure 5 shows 150 during preparation for
blast off in French Guvana dose to its successiul
launch on the 17th of November 1995 aboard
an Ariane 4P launch vehicle. The mass of
ISO at launch was 2 400ke with the craft
some 3-5m in diameter and 5-3m long. The
cryostat cover of 1ISO was successfully gjected
in the 0th orbit of ISO’s mission. On
present estinmtes 130 will continue 10 function
till November 1997. The total budget for 3
IS0 is estimated at ECU 650 million.

A toal of 35 highly specialised firms have
been involved in the development of the
project. One of the major contractors for
the project was DaimlerBenz — responsible
for the Payload module incorporating the
large crvostar svstem. The principal
contractor for the launch system including
the Arinne rocker was Aerospatiale.

Orbit Definition

The orbit of 1ISO is shown in Figure -& At the
point of closest approach (perigee) 1SO is
some 1,000km above the earth. At its furthest
distance (apogee) the craft is some 70,000km
distant. The arbit is desigacd 10 maximise
the amount of tume the telescope remains

Payload Module (cryostat)
(a) Telescope mirror
(b) Liquid helium main-tank

Figure 3. General design of 150,

bevond the extent of the earth’s Van Allen
radintion belis. Interference from trapped
electrons and protons reduces somewha
the sensitivity of ISO's instruments. [SO was
initially placed in a circular orbit round
the earth. On board hyvdrwzine thrusters
subsequently were used to move 150 into is
clliptical orbit. The adital period is 24 hours,
ofwhich some 16 hours can be used for
observational activiny: The omit is inclined at
soimeS degres w the equator IS0 an obsene
an object continuously for up 1o 10 hours.

control links, US and Japanese observers
receive allocation of 30 minutes observation
time per day It is estimated that Villafranca
station will receive 170M-byvtes of data per
day and at least 90 billion bytes during its
mission. Data links operate at 32k-hits second.

The Scientific
Instruments

Images capiured by the telescope can be
presented o a mnge of scientific instrumentis
These include a camers, an imaging
photpoladimerer and two spectrometers.

Four separate levels of mugnificarion of
ISOCAM are provided -1-5, 3, 6 and 12 arc
seconds per pixel which defines also the
spatial resolution of the observations. The
wavelenath sensitivine of the camera is from
23 o I8 microns. Two channels of detector
armay dre availaible, each with 32 X 32 elements.
The images from the [SO camera system
therefore reflect a lower level of image
resolution compared with optical detectors.

I the ISOCAM system, some 20 filters
can be used o select regions of the infrared
spectrum far study. The size of invages ahle
to be observed corresponds to 171200 1o
17150 times the full diameter of the moon.
ISOCAM was developed by Service
d’Astrophysique de Saclay, France.

The IMAGING photopoliarimeter
(ISOPHOT) is in spme wavs the most
complex instrument. This unit comprises
4 separate specirometer in range 25 1o 12
microns. a far infrared camera detecting in
range 30 to 240 microns and a multi-band
mulii aperiure photopolarimeter in range
3 to 125 microns.

In ISOPHOT a mange of 15 apertures and 25
spectral filiers and polarisers allow selection of
infrared specira for observation. The detector
system ircorpomtes novel preamplifiers which
can detect ultra low level signals in the minge
from one pico watt (10 to power —12) o one
arro witt (10 raised o power =18). Also, the
sensing electronics can operate at power levels
as Jon 33 SmW Inded the ko poser consumyption
of the electronics is an important aspect of the
system design since it is essential that heat taken
up by the on board cooling system is minimised.

Electron radiation belt

Proton radiation belt

Figure 4. The orbit of IS0 is highly eccentric with a closest
approach of 1,000km and a furthest distance of 70,000km.

Equatorial plane

5 12 h.
10 h.
8 h.
#6h
4n :
Time is 24 h orbit.

Apogee altitude: 70.500 km
Perigee altitiude: 1.000 km
Period: 24 h.

Mission Control

I'he main terrestrial contact point for

ISO is ar Villafranea near Madnd. Direc
comact can be established for up o

Lt hours per day. Additonal linkages are
available via a ground station at Goldsione
in California. In exchange for such ground

The ISOPHOT device has the most far
ranging wavelength coverage and is able o
detect objects not even detected previously by
the IRAS mission. ISOPHOT was developed
chiefly ar the Max Planck Institute in Germany:

The short wave specrrometer (SWS),
analyses wavelengths between 2:5 and 45
microns while the long wave spectrometer

@D ELECTRONICS AND BEYOND October 1995



ISO Long-Wavelength Spectrometer
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Figure 5. Spectral radiation from atmostphere of Saturn using the LWS instrument.
The spectral ‘fingerprints’ of ammonnia and phosphine can be chserved.
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ISO Long-Wavelength Spectrometer
(high resolution)

deuterated hydrogen (HD)

56.15 56.20

56.25
Wavelength (microns)

Figure 6. Spectral radiation from Saturn indicating the presence of deuterated
hydrogen (HD) - a molecule containing one atom of hydrogen and one atom of deuterium.

56.30 56.35

(INX'S) analyses between 45 and 180
micrans. SWS was developed by the
Groningen Laboratory for Space Research
in the Netherlands and IWS hy

Queen Mary and West London College.

Scientific Objectives

While there is obviously much interest in
objects such as stars that shine brightly and
cian be more readily observed due to the
relative abundance of light that they emit,
it is in observing cool objects between 15K
and 300K that new and highlv significant
discoveries of astonomy are likely 10 be made.
Our own solar system provides significant
opporiunities o anahse the speciral
radiation from planets such as Jupiter,
Saturn. Neptune and Uranus in order to

derermine the relative abundance of for
example hydrogen and deuterium.

It is anticipated that ISO will be able o
analvse-emissions of cometary heads on the
outskirts of the solar svstem o determine
analvsis of their material before modificition
takes place by solar heating

On a note of cosmology, the search fur
‘dark” or ‘invisible’ matier continues in order
to try to identify in whet form the known
‘missing” physical mass of the universe
exists. Matter may, for example, be present
in the form of ‘brown dwarves’ that have

is likely 1o be able o detect these objects

and provide information of their chemical
composition. There is also the possibiline

that the bulk of the dark materin the

universe exists as a halo of cold matrer
extending far ourside the bounds of each
galey: The determination of the amoum

of matier in the universe is a fundamenial
factor-in determining theories of cosmolomy:

Thus if the universe is ‘open’ it will continue

expanding for ever If it is closed it will
eventually collapse upon self
i Of particular interest to the 15O mission
:is Tiean, Satuen's intrguing moon which has
a dense atmosphere. ESA's Huvgens probe
is due to land on Titan in the vear 2004
150 is n particular looking at feawures
in astronomy which could give insight into
the formation of plancts around star
svstems. IS0 will be able 1o detea features
corresponding to disks of dust and gas
which are thought to have given rsc w
svstems such as the solar svsiem. The daa
: thar ISO finds could significanty alter our
percepions onthe number of possible
planetary systems in our own gakixy

First Observations

Figure 35 indicares using dawm from the
long wavelength spectrometer the
spectral fingerprings of ammonia and
phosphine in the atmosphere of Saturn.
Similarly Figure 6 indicaes the existence
of so called deurerated hydrogen (HD)
where an atom of hydrogen (one proton)
becomes bonded 1o an atom of
deuterium (one proton and one neutron).
The derermination of the relative
abundances of these two isoiopes
provides clues abour processes of
evolution of plinetary systems rom

the times of their earliest existence.

One of the major discoveries of IS0)

Tas been o detect water in the universe
t0 be much more widespread than
previously thought.

Thus in the depihs of outer space waiter
is derected in the form of ice collecred on
dust grains. Also, in the birth of new stars,
characteristic lines of water vupour are
derected as hear within the collecting mass
is radinted info space. Thus wurer cin help
the embryvonic star shed hea and-thus
consolidate faster. Figure Ta (upper section)
shows part of the specirum of the newly
forming massive star GL 2591, This maiches
well the predicted spectrum associated
with water vapour (lower section)

Also. water vapouris detected in the
material surrounding dying siars as the
spectra of W Hydrae in Figure 7b indicaues.
The 0-H20 and p-H20 refers 1o aliernative
anentations of hydrogen nuclei.

It is interesting to reflect that witer is
thus formed out of the material of “universal’
hvdrogen and from oxygen that has been
created from the process of fusinn within
the heart of stars Water is therefore
genectly more abundant in the universe
thin had first thought. This may have
significance within the solar system.

There may, for example, be more water
vapour locked within the frozen surface

of Mars and particularly on the moons.of
Jupiterand Satura.

Opucal observanons are often made
difficult by douds of dust and gus The
infrared camer system of SO has been
¢ able toas it were fill in the gaps in oprical
I observations made so farin astronomy.
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Figure 7a. (Upper section) Part of the spectrum of the newly forming massive star
GL 2591 which matches well the predicted spectrum associated with water vapour
(lower section).
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Figure 7b. Spectra of W Hydrae - thought to be that of a dying star. The 0-H20 and p-
H20 refers to alternative orientations of hydrogen nuclei.

The object M31 or NGC3194 was the
first object described as a spiral galaxy
Its ISO image is shown in Photo 2
The bright spots in the spiral arms are :
identified as warm dust clouds identified by
the 15 micron filter used in the exposure.
There are also regions of star formation on
either side of the central nucleus.

The companion galaxy in the top centre
is NGC 5195 and its infrared image is
somewhat smaller than its oprical image.
This is because star formation is limived
1o regions closer o its galactic nucleus.

The 1SO photometer has been able
to identify supernova remnanis of
MSH 11-54 as indicated in Photo 4
This object in the Southern Cross
constellation some 10,000 light years

ISOCAM
The bright

Photo 2. IS0 image u
of the spiraligalaxy#B1.
spots within the spiral arms are warm
dust clouds where it is considered
new stars are being formed.

distant provides no visible clues of its
existence. The object is now very large
(about 7 light vears wide). It is estimared
that the explosion took place some 1,000
vears ago and that associated debris is
travelling ourwards at 3,000 kmy/sec. The
existence of this supernova remnant has
been confirmed by x-ray satellites such as
Exosat. Areas of additional brighiness are
considered o be regions where the supernova
explosion has intemcted with pre-existing
clouds of material in interstellar space

ISO can therefore now be used o image
such supernova remnants. In particular
the search is being made for microscopic
diamonds which it is considered could be
formed during episodes of such violent
unleashing of the ultimate forces of narure
However, the nature of images, is
considerably influenced by the particular
filters used with ISO’s imaging systems.
Different images are obuined, for example.
from filters detecting hvdrocarbons,
neon, sulphur and dust. In particular, I5O's
imaging svstems can now provide insight
into the elemental composition of
supernova remnanis and how this varies
within its regions. Clearly the astronomers
are enjoving themselves.

Life on earth, as evervone knows, is hased
on carbon. Studies have been undertaken
of the wavelength of 158 microns which is
produced from ionised carbon atoms
in the clouds that bl the spaces between
stars. Already ISO has readily detected
regions where stars are being born,
where stars are ending their lives,
and from warm and cool clouds of gas
and dust. There is in particular interest
in observing the extremely cold clouds
of hydrocarbons called infrared cirrus
first discovered by IRAS.

While this energy is completely invisible
to the eve, the radiation from such regions
does contribute significantly to the total
encrgy of a galaxy.

While the explosion of a single sur is
a catastrophic event that leads to violet
upheavals, the collision of two galasies
must rank as a much more awesome
process involving interaction between
billions of stars. Such events are on a
par with the initial origin of the universe.
While galaxies appear 1o be expanding
ourwards in the universe as if maintaining
their momentum arising from the
Big Bang, invariably galaxies do collide:
Photo 5 indicates an image taken by

Photo 4. ISOPHOT image of

supernova remnants of ob]ect MSH 11-
54 in the Southern Cross constellation.
ISO can detect the large area of
remnants ejected by the supernova
explosion some 1,000 years ago.
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ISO on its ISOCAM system at 15 microns
wavelength in the constellation of
Corvus (the Crow) at a distance of

some 60 million light vears. Clouds

of gas and dust in the galaxies

NGC 4038 and NGC 4039 have crashed
together and provoked starmaking events
called starbursts. In the lower galaxy :
(NGC 4039), an extended bright region
with a hot spot at its right side marks the
overlap of the disks of the two spisl :
galaxies. This is where the collision is

fiercest and star making most mpid.

I50's camera has also observed merging
gitbxies 230 million light years away in a
feature known as Arp 220. The very high :
infrared emissions are, however, limited toa
very small region, suggesting the existence :
of a black hole. The spectrl details of dust
in galaxies can be measured using ISO’s
photometer system. In the NGC 6090 galay:
tor example, an estimuted wmperature
of 23K was measured.

Planetary Nebula

In the planetary nebuls phase of a swar it is :
ilered that with fuel supply dwindling
the swar “fertilises’ the surrounding space :
with an wrray of chemical elements. Figure 8
indicates the 1SO Short Wavelength
Spectrometer (2-3 1o 45 microns) daa for
NGC 6543 lying about 3.000 light vears away
in the constellation of Draco (the Drgon).
The peaks indicate the principal elements
present in the expelled clouds

of marerial. To go one stage better, images
cin be produced which allow 1SO o

‘see’ particular elements. Phowos 64, 6b

and 6¢ indicate the relative sparial
distributions of Sulphur (10-5 microns), Neon
(12-8 microns) and warm dust (15 microns).

L8 41

The Birthplace of Comets
There is intense interest in understanding
betier the conditions in deep space where
for example water ice and hydrocarbons are
thought to accrete around small silicate
particles. This process through time is
thought o give rise 10 comets. Astronomers
have anticipated keenly the first spectral
data from cold star forming regions.

Figure 9 which shows the shont wavelength =
spectrum of the star forming region

Capheus A This confirms the existence

of water ice, silicites and simple carbon
compounds. Astronomers are “over the

moon’ with such excellent da.

Photo 5. Image from ISOCAM of two
galaxies NGC 4038 and NGC 4039 in
collision. Interaction from colliding =
spiral arms gives rise to mixing of 3
gas and dust to produce regions i
where new stars are formed.
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for launch in French Guyana.

Phc}%o 3. IS0 during preparation
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Photo 6. The relative spatial distributions of (a) Sulphur (10-5 microns), (b) Neon (12-8 microns) and (c) warm dust (15 microns)

for planetary nebula NGC 6543,

ISO - A major success

The IS0 mission represents a SUCCess sorny
for its high technology industries. Contibutons
o0 its progoimme have come from throughow

Eurape. The first two and a half months of
the mission involved commissioning the
sazellite and verifving the performance of the
scientific instruments. The successful launch
of the satellite represents the culmination
of some 12 years of intensive effort to build
the world's most powerful and precise
infrared space observatory to date.

A follow-on mission under ESA's Horizon
2000 project is planned to be launched in 2006
FIRST (Far Infrared and Submillimeter Space
Telescope) is designed to function in the rnge
70 microns to 1,000 microns. Bearing in mind
that IS0 was a 12 year project, work is already
in hand on developing this new vehicle.

The monitoring of star making processes
in aear and distant galaxies has provided
astronomers with a means of monitoring the
mate of new star production in galaxies at
different stages in their development: This in
tumn will provide new insight into the processes
of evolution within the Milky Way and how
the conditions for life cune into being within
the solar system, 18O could therefore reveal

ISO Long-Wavelength Spectrometer (2-5 to 45 microns)
Intensity .
g |
Sulphur | Neon ‘Sulphur Sulphur Nean
I
iy o\
Argon r,,r-"'# Vit Y by
‘ -'\.._JWPL“T
Neon “
i N
4 2ot ‘I'-i

‘ / Thermal emission by dust \

Hydrogen Argon | b
i 1 1 !
10 20

Wavelength (microns)

Figure 8. Data from the ISO Short Wavelength Spectrometer (2:5 to 45 microns) for
NGC 6543 lying about 3,000 light years away in the constellation of Draco (the dragon).
The peaks indicate the elements present in the expelled clouds of material.

anentrely new undersmnding of the potential
conditions for ‘Life in the Universe’. [

Poinits of Contact
European Space Agency,
Public Releations Division,
8-10 rue Mario-Nikis, 75738,
Cedex 15, Paris, France

Tel: (0033) 153 69 71 55.
Fax: (0033) 153 69 76 90.

ESA, ESTEC, Noordwijk, The Netheriands.
Tel: (0031) 1719 83 006.
Fax: (0031) 1719 17 400.

Internet Sources

ESA press releases and other information
can be found on the World Wide Web.
ESA home page: http://wni_estec.esa.nl
ESA press releases: http://wi.ersin.esa. it/
htdocs.tidc/Press/press95h. himl

Data on ESA's Satellite tracking station at
Villafranca near Madrid (1SO station) and
associated satellites is available from:
htip://wei.vilspa.esa.es-. A piciure of S106
taken by IRAS is available as a gif file at:
http://ast.star.rl.ac.uk/isouk/isouk. html.
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Figure 9. Initial data of the short wavelength spectrum of the star forming region
Capheus A confirming the existence of wata ice, silicates and simple carbon compounds.
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Product Ranges
At the heart of the business is the
A!nplin MPS Professional catalogue,
which includes details of more than
17,000 products lines, as well as
technical advice and tps. The broad
range of national and exclusive
¢ brand products covers:
: & Specialist components, test and
! measurement equipment
I @ Cables, wols and eleciromechanical
i products
@ Sound and vision products
% Hobbies, kits and educarion products
@ Compurer accessories and
! nemworking products
& General electrical and security products
-
- -
Sourcmg, Buying
-
and Packaging
The company has extensive operations
in the Far East, with its own buying

9000000 OOCOOOOOOOCOOOCROOCROBEOR®ES®OEO®EO Q@ o  CficesinTivan (Maplin Taiwan),
Hong Kong and China (Nikkai

By Salldy Black, Mﬂnﬂgi“g Directbr, Hong Kong), where staff are
Maplin Electronics Gro“p PLC im-'o?vcd in the sourcing, buving,

quality control and shipping of

products, and a packaging

.AS ?ne Of the S leading retailers: and Upér.niuh in the Phﬂif;-pilllt‘_"\.
distributors of components, accessories and © called Cubipag.
equipment, Maplin Electronics brings you the o
"World of Electronics and Beyond'. | e
. at Wombwell,
West Yorkshire.

Experie“ce i In December 1994, Maplin was

The company was founded in 1972, at i acquired by Saltire Plc, which is listed
IS COmpany wvas souacec In 1ovs ata on the London Stock Exchange. Sahire
time when there were numerous other

companies in the market offering electronic hb 2 nu.mher of mhfrr c‘lcctmm_c.:'-

P s drd gy Sl oerti el Lilsm_bunnn companies in the UK and
u_ump‘om_m_i- 1.1.11‘ cqu}p mLm 02 z shad Continental Europe, and has been able
11uhln_. Hr_w. SVEL HOST Stoc k‘cd goverament 1 e haTearsis wlisre hoAelis oun

or industrial surplus items which, while cheap, be gained by sharing resources
S }mb}d_“ml“.‘ﬂ_} qu;!lirazmgl Spiitatbiry ¢ and best practice. Plans are in

Maplin offered a different service —brand hand to open more Maplin
new and high quality components forthe Caralogue SR mi
home, the hobbyist and small industrial  Kiendssttest (::r;:q
user, available from stock. Today, it still hus 2 in it J; u[rl‘r ;n .
that same customer base, plus major clients e '
including many of the UK's best-known =
companies and institutions, such as British
Telecom and the Ministry of Defence; who
have appreciated the high service levels
and product mnges offered.

In addition to the leisure enthustast and
business user, Maplin supphes many schools,
colleges, universities and industrial
educarional establishments,
It also sells 1o over 50 other
countries, either directly
or through appuoinied
distributors.
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Maplin Catalogue Stores
Maplin has a chain of Maplin catalogue
stores and Maplin Mondo cawlogue
superstores in large wowns throughout
the UK and managed from the National
Distribution Centre near Bamsley. The
stores stock the vast majority of products
listed in the Maplin MPS Professional
catalogue and offer a unique home or
s delivery services.

Through this nerwork of stores,
Maplin is able 1o provide hish quality
technical advice on a local basis. Stores
also incorporate Maplin MPS Trade Centres,
offering s iST SErvices o our
COrporate acCount CUstomers.

&) ELECTRONIGS AND BEYOND October 1996

Maplin MPS Professional
Mail Order

Maplin operates a thriving mail order
business, trading on its strengths of
products and }

At one end ofthe spectrum, thisis a
high scrvice level, broadband electronics
distnbutor competing with some of the
world's leading disiribution companies.
At the other end of the spectrum,

most of the UK's electronics enthusiasts
have appreciated the convenience and
value of dealing with a company which
is able to cater for their needs as well

as the more specialist needs of larger
COFPOLATe CUStOMETs.

Details of more than 300,000 recent
Maplin MPS muail order customers are held
on a direct marketing databasear Hadleigh,
and from time 1o time. they receive m :
containing details of new and innovative
items in the Maplin range. This most
valuable dambase forms the heart of the
direct marketing communications
programmes. From this data, it has also
been possible to identify areas in the
where new Maplin stores could be located.

Maplin's carnlogue operations underwent
considerable changes in 1996 as part of ¢
series of moves aimed at preparing the
company for the 21st century. The long-
established distinctions between tvpes of
technically qualified customer were set asic




‘Inside the Mondo Superstore at Leeds.

and for the first time, all Maplin's
CUSIOMETS Were given access o its entire
product range through the Maplin MPS
Professional Catalog

Previously. industrial and institutional
customers had received a twice-vearly
catalogue published by Maplin Professional
Supplies (MPS, 4 separate marketi

 the company, while h

; ¥6, a single Rull-colour
catalogue, conwining complete infor
of all the company’s product lines; was
made available to all. Over 230,000 copies
of the camlogue are printed, making it the
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most widely available in the UK. Updared
twice @ year, a large proportion of the
catalogues are sold in the high sireet
through the WH Smith and John Menzies
retail chains.

Maplin Discoveries -
Consumer Home
Shopping

In recent vears, Maplin has been successful
in bringing specially deseloped consumer
items 1o the retail marker. Advertising
campatgns in the national press have also
raised public awareness of Maplin's srores
and the company's name.

One result of this is that 4 natdonally
disinbured direct home shopping caalogue.
Muaplin Discoveries, has been launched.
bringing new and technically advanced
praducts to the general consumer market.
Mass grculation of these catalogues ensures
mumimum exposure nor only of this offer,
bur for other Maplin services and stores

Ordering, Distribution
and Systems

The 20.000ft.2 Maplin House at Hadleigh,
Essés. nor only serves as Maplin's idminismitive
headguarters. but is also the heart of the
eompany’s mail order opemtions Telephone
andl el pglers e processed using
sophisticated computer facilities developed
within Maplin. As a result. the company

can offer its customers a fast and efficient
senvice with guaninteed same-day despatch
for orders placed within business hours.

Order details received ar Hadleigh are
transmitted immediarely — in data form vin
a private kilostream link — 10 the 90 000f=
National Distribution Cenree ar Wombwell.
nedr Barnsley. SouthYorkshire, where they
are-printed and prepared for despach.
The main computer system also handles
supplies o stores, stock control and
purchase ordering:

Buying programs supply daw for the buyvers
and stores staff, and buvers have a desktop
system for comprehensive data intermogarion
A comnlete EPOS system apemitas wirhin
the stores and stock replenishment orders
are automatically tmnsmitted o the
Narional Distribution Centre:

Technical Support and
After-sales Service

Maplin emplovs some 500 full-dme

staff and 4 significant number of
part-time siaff, providing customer
service of the highest qualine: In 1991,

it was awarded 150 9002 distributor
aceredisation. which not only guarantees
quality and reliabiling. hut has opened
the way to being able to supply major
companies and government depariments
in the UK and throughout Europe.

A free echnical help line service is
mvnilable to all costomers. and mare
personal technical advice can be
provided ia each of the caralogue stores
nationwide. All products are fully rested
and evaluated by Maplia's own rest
laboratories for compliance with all
the ltest European safen and other
regulations before being accepred
into the Maplin catalogues.

If anv product shionld il ro satsfy
the-customes's expectations Maplin

ffers:a 'no auibble’ sex=a-day monev
back muarantee, wgether with a oneyear
repair or refund service in the unlikely
event that any product is fauly:

Electronics and Beyond, which
celebrad its 100tk fssue in 1996,
is the UK's besrselling specialist monthly
electronics publication. The magazine has
been redesiened and retaunched in 19946.
indl kagps readers in toueh with the
litest developments in electronicsand
the newest products in the Maplin mnge.
Complete kits of parts and equipment
are made available so thar readers can
Huy components knowing that all the
pres areexacthe as required for the design.
These kits are also used by schools and
colleges for practical experience in their
elecronics courses
The magazine is just one element of a
cirige of Maplin publications which also
includes specialist electronics handbooks
and guides available though the Maplin MPS
Professional Camlogue direct or in store

Maplin International

As well as expending its UK operations,
Maplin, in collaboration with sister companies
in the Saltire group, s making inroads into
other European markers It has opened the
first 0f 1 <eries of Mondo stores in Romania.

and plans 1o hdng the "World of Electronics
il Bevond” to customers on the
Continent by developing more stores

and catalogue businesses

E
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fer actio 1 thriller

Fifteen lucky Electronics and Beyond readers need not
J1Lle A4S 5%, . pay a penny for a copy of Eraser. The first fifteen readers
23 ?.-'d_-Ajug!(S‘f_;_,f- /o '_ & whose names are drawn from the Editor’s hat(!) on
5 Rﬂ e'j,"f. T?'?i e 7 _ = 23rd September will have a copy delivered to their home.
Y DySony Puvyear, cmd{._ " Name
‘429!1) \zroust and Illectf{;mcs and| Bi:yond } Address
L bavelfifteen COpIeS o, give-auny;

Pos tcode

5 o back 6fa
sealed-down en accepted

vill ma ; >3 .‘:_ 1 13 i : ¢
rase blished on 29th August 1996, priced at £5.99. < n :
m all good book rerailers or from Penguin Direct, :

Tel: (0181) 899 40%0 (£1.50 will be charged for postage and : i

packing and this service is only available in the UK). . and Bevn“ | l

Send your entry to Erase: Free Bouk Draw,
nd Beyond, PO. Bax 3, Rayleigh, Essex SS6 8LR.
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Two Rits are now
available from Maplin
which enable simple,
basic PCB designs
to be created quickly
and efficiently.

he rwo kirs, Order Codes GTO7H and
TGTUSJ. provide the basic ingredients
to allow a simple PCB 1o be created

by anvone from a beginner, student, serious
amateur or professional, wishing to test out
a PCB design both quickly and effectively.

The GTO7H is the simpler of the two kits,
containing only four main parts, which
allow the constructor 10 create hoards
in basically a ‘freehand’ style.

The GT08] kit contains more parts,
including a ‘drafting transfer’ pack,
allows the constructor to create 4 more
professional-looking PCB design layout.
In essence, both kits take a single-sided
PCB and allow a design to be drawn/laid out
onio the surface of the copper clad board.
PCB chemical development trav(s) are
provided for the copper etchant, into
which the board can be placed for the
etching process.

Advanced Etch Kit.
Inset: Student Etch Kit.

EIGHING KITS

208D D DR ODOOGROREROOOOCRROODOOCOOROPOROPOOODOPOOEREROROEOO OO0 O

Of the wwo kirts supplied that we
investigated, the GTOTH conrains five single-
sicled SRBP boards, 200 x 100mm (8 X 4in.),
one pen, one bottl: of copper etchant and
one PCB chemical development trav. The
GTOSH contains 250 X 150mm (10 X 6in.)
singlessided boards, two pens. two bortles of
etchant, one erch resist remover, one
polishing block, one wansfer kitand a
complete erchant wrav set.

General Comments

Starting with the GTO7H — the constructor
must ensure the copper surface is
thoroughly clean. This can be done by a
standard household scourer and a liquid
cleaner. Thoroughlv clean the copper
surface and rinse clean. Cleanliness of the
surface can be tested by rinsing the board,
then holding it horizontallv and observing
how any residual water forms into clear
droplets on the copper surface.

Review by P. Woollcott

Shake off all water and allow to drv
thoroughly — placing the board into a
cardboard box and playing a hairdryer over
the surface will aid this process.

The boards are quire large (200 %X 100mm)
for frechand work and so, if required, can be
cut to senaller sizes which will also cut down on
wasie caused by possible initial design mistakes.

The design, of course, is up to the
constructor; it may be a copy of a design from
a magazine or text book or from another PCB.

Any frechand design will be improved by
first setting out accurately within the space
available where everything is 1o go before
committing to using the PCB Pen. Mistakes
will only mean starting again and recleaning
the board. Use of drawing squipment, such
as a rule, set square ancdlor protractor will help
o ereate a more reasonable looking design.

The Fine PCB Pen will allow quite close
track work to be achieved and this is, of
course, where dmwing equipment is essential.

Once the design has been put down and

the ink is dry, the board can be ciched.

The Ferric Chloride Erchant is supplied in
a boutle with a child resistant cap, so if all
the material is not used at once, please
ensure the cap is replaced correctly,
especially if this work is being carried out at

home and voung children may be present.

Pour the Ferric Chioride into the ray
provided and place the board into the liquid.

Important Safety Warning

Femic Chionde is comosive and should

be handled with great care, Please
use either rubber or piastic goves whan handing
this maternal and try to avoid splashes and
spillage. Femc Chionde will mark miore or less
parmanently and comode most matenals,
(especially clothing and upholsiery). ALWAYS
wear eye protectors when using the liguid. If
in any doubt, please ask for and consuit the
Data Sheet for this matenal and the Health
and Safety Data Information.
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Etching

Etching time will depend on the tempemture
of the Erchant, Gpproximately 20 1o 24°C), the
amount of copper to be removed and the age
of the etchant (if it has been used before). The

etchant can either be used direct from the
bottle or for a slower, more conwrolled ewching,
diluted with up to 250ml of fresh water.

The PCB Chemical Development Tray
should then be gently rocked 1o allow the
gichant to wash over the board, allowing an
even etching process 1o ke place. The
design of the layout should stirt 1o become
clear after a few minutes and rubbing a
gloved finger over the board will aid visual
inspection o ensure a clear design is being
created. This will also ensure that the
etching process is halted at the correct ime
and that the process has not gone on too
long, whereby undercutting of the copper
under the design lavour may have begun ©
take place.

When it is decided that the design is
complete, remove the board from the
eichant and allow excess etchant o drin
off A goodd tip here is 1o wipe the miling
edge with a paper towel and hold it there
to catch and stop further drips whilst the
board is removed to the sink for thorough
rinsing. Rinse the board dean of all Erchant
and immediately wipe up any splashes.

Note. In very small quantities, such as in
this case, cleaning a PCB into the domestic
drainage svstem will not cause an
environmenal health problem. However,
targer amounts must be disposed off more
carefully - plesase see the end of this arnticle
for safe disposal methods.

Etch Resist Removal
The Erch Resisi Marker Ink now abscuring
the copper track can either be removed by
using the Ewch Resist Remover (available
separately or in the GTU8] kit) or again,
by gently scouring with a cloth and liquid
soap. Rinse and dry thoroughly when
cleaning is complete.

The PCB design is now complete and
ready for the constructors’ next procedures.

GT08)J

The GT08] kit, in being the next step up
from the GTO7H, allows the constructor to
design a more professional-looking PCB by
the use of two wpes of Marker Pen. one fine
and one medium fine, plus a comprehensive
Drafting Transfer kit, which provides fora
large amny of dmfting aids, shapes and ssmbols.

Preparation

Again, the PCB must be thoroughly clean
and in this ki, a Polishing Block has been
provided w allow the surface 1o be cleaned
if warer washing is not desirable or available.
It is advisedd that for the placing of Fch
Resist Drafting Aids, water and liquid soap
cleaning of the boards is not recommended,
however, if this has been done, then
thorough drying of the boards must be
carried out before tansfers are usedd.

The Polishing Block will thoroughly clean
and degrease across the whole surfiace, but
the board will need 1o be brushed or gently
blown clean of the small debris left behind
from the block.

Design

The initial design work will have been
carried out on either paperorona
computer before transferring to the
board. If possible, the original design
may be copied onto either tracing paper
oran acetate sheet 1o act as a guide
when pladng the transfers and line
demail onto the board. (Alternatively.
the use of photoresists and your own
ordginal film artwork are an excellent
siep up, but this is another topic for
discussion later — watch this space).

Etching
Once the design has been created. then
the eiching process can proceed and here,
because of the larger boards involved,
two boules of Copper Erchant are made
available and a full PCB Development Tray
pack is provided: In the GT08] kit, you will
receive the PCB Development Tray Pack,
which includes three tmys in different
colours (biue. green and white). To help
avoid using the same tmay for differem
chemicals, it was decided to colour
cade the trays.

If graduating from the GTOTH kit,
where the Green Tray has been used
for the Ferric Chloride Erchant, it makes
sense to stick with this colour coding,
to avoid any passible confusion.

Again, as with the GTOTH, care must
be taken with etching and the same
guidelines for successiul eiching stll apply.

Etch Resist Remover

When the board is rinsed clean and
dried, the remaining Fich Resist
Marker lines can be removed by the
use of the supplied Eich Resist Remover.
Removal can be achieved by either
putting a little into one of the spare
trays (blug or white) and using a
cotton bud dipped into the solution
and rubbing the bud over the uack
o remove the ink. Alternatively,
shake a linle from the bottlc on o a
cloth or swab and rub the wacks cean.
Further cleaning of the tracks, edge
connections or solder puds, can be
achieved by use of the Polishing Block.

Disposal of Etchant
The safe removal of the used or. in time,
spent Ferric Chloride is most important,
both environmenzally and for good healih
and safery practices.

The PCB Davelopment Tiays have
a pouring spout, which if the Ferric
Chiloride is to be used again. will
allow the material 1o be carefully
poured back into the bottle. (Please
use 4 spare tray to rest the bottle
in prior to pouring it back in.)

If, however. it is concluded that
the Ferric Chloride is now spent,
i.e. erching took a long time or did not
occur at all; then safe disposal of this
material must be cirefully considered,
The most obvious method is o flush
the spent material down the drain with
copious amounts of water: This method
is neither environmentally acceprable
or safe. A plastic bag or box of earth.

sawdust or even Fullers Earth can
be used 1o absorh the waste material
prior to its disposal in a landfill site,
but again, this is not entirely satisfactony;
both environmentally and for personal
safery reasons, as the erchant has
still not been fully neutralized.

For complete safe disposal, one
which is environmentally safe as
well as personally safe, we recommend
Etchant Neutralizer. A 250mi/210gm boule
is sufficient to safelyneutralize 250ml of
Ferric Chloride in the traywhere it has
been used. Full disposal details, data and
Health and Safery are now available -
please check with the Maplin Technical
Helpline, Tel: (01702) 536001,

Final Comments

As a meuns of securing a fairly fast
and immaeadiate design for PCB work,
these two kits give the constructor
access to identify the success or
otherwise of that design.

As 2 tool for instruction purposes 10
clearly show how PCBs can be made for
both the student and/or professional,
these kits are ideal. They both provide
excellent resulis where experimental or
prototype PCBs and/ or where very
smuill quantities are required.

Not withstanding the design
limitations of the tracks to be erched,
how well the final board tums our will
be down to the ability and expertise of
the conswructor and if instructions are
followed from the simple kits, a great deal
of satisfacrion can be achieved.

PCB Eich Resist MarkerPen 1 (HX020)
Ferric Chioride Etching

Fiuid 250mi 1 (WF10L)
Single-sided SRBP Board

203 x 102mm 5  (HX00A)
Green Etch Tray 1 (CH39N)

The above items are available as a kit,
which offers a saving over buying
the parts separately.

Order As GTO7H (Student Etch Kit)
Price £12.99

ADVANCED ETCH KIT

Dalo Etch Resist MarkerPen 1 (FP40T)
PCB Etch Resist Marker Pen 1 (HX02C)
Transier Kit 1 (HX44X)
Single-sided SREP Board

254 x 152mm 5 " (WF3BR)
Ferric Chloride Etching i

Fluid 250m!| 2 (WF10h)
Etch Resist Remover 100ml 1 (HX03D)
Polishing Block 1 (HXO04E)
White Etch Tray 1 (CH38R)
Green Etch Tray 1 (CH38N)
Blue Etch Tray 1 (CH40TM)

The above items are available as a kit,
which offers a saving over buying

the parts separately.
Order As GT08J (Advanced Etch Kit)
Price £44.99
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agnets and magnetism
lirerally make much
of our world possible,

vet few technical subjects have
been so much rewrded by
their history. First studied by
Thales of Miletus around
585 B.C.. magnetite or
lodestone as it was more
commonly known, would
remiain the only magnetic
substance until the coming
of iron, the first of the
ferromagneric materials.
Iron, in its twrn, would become
the only soft ferromagnetic
substance in general use until
the later part of the 19th
century, when ungsten steel
was produced in Germany
Another material under
investigation at this ime was
iron powder: Charles Fritts and
Oliver Heaviside independenty
investigated this substance as
a basis for low-loss inductor
cores. Fritts looked into their
possible application in motors
and dynamos whilst Heaviside,
using cares fashioned from
iron fillings bound with wax,
attempted o improve the

Allo cyed,’ Alchem

ENTURY

MAGNETIG
MATERIALS

by Greg Grant

performance of elephone
coils. This was the beginning
of what would later grow into
the ferrite and micropowder
industry of 1oday.

I

A century bas passed since the Swiss-French physicist,
Charles Guillaume, developed the alloy Invar. This was
the beginning of an industry that bas changed our world
immeasurably, giving us much improved communications,
entertainment and, most recently, medical imaging techniques.

In 1890, the Scomish engineer,

: James Ewing, Professor of Applied

Mechanics ar Cambridge,
discovered the phenomenon
of Hysteresis, from the Greek

the familiar B-H curve.

B
‘\\ ..- 3 R
\~‘ s . — —
-
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N/ 1\
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| /[Hc Hd ©
Br: Remanence.
Bs: Saturation.
Bd: Working flux
density.
(BH)mox: Static
optimum
energy.
Hec: Caoercivity.
Hd: Intrinsic
-8 coercivity.
Figure 1. A permanent magnet b ﬁz’;‘:;%zing
demagnetising curve - faroe:

word Husterikos, meaning
‘coming Lue’, where the
magnetic inducion of 4
material lags the changing
magnetic field. The curve,
long familiar to all electrical,
electronic and communications
engineers and shown in
Figure 1, showed that the
phenomenon might be
explained by means of the
interaction berween
(permunent) mamets,

Six vears later; the Swiss-French
physicist, Charles Guillaume,
developed the alloy Invar,
the result of an exhaustive
study of ferronickel alloys.

The new marerial was so named
because of the invariability of
its dimensions when heatel,

Composed of iron. 36%
nickel and 0-2% carbon, lnvar
is frequently used for the bi-
metallic strps in thermostars,
the metal-to-glass seuls in lamps.
in the balance springs of watches
and in the Housekeeper seals
of the few electronic valves
still manufacured. Guillaume
followed Invar with Elinvar,
another name with a purpose,
this time to emphasise the
new alloy’s low coefficient
of elasticite. A meld of nickel,
chromium and steel, this

i elastically invariable material

is widely used in scientific
instruments.

Thanks 1o Guillaume's
pioneering efforts. the past
century has seen enormous
strides in the development of
metallic allovs with extsaordinary
magnetic properties. As Figure 2
shows, from the wum of the
present century onwardls,
magnetism generally and
magnetic marenals parsicolany;
have advanced as fapidly as
the two main 20th century
developments, aircraft and
electronics.

As the century opened, Ewing
published a paper in which he
suggested thar all ferromagnetic
atoms and molecules could be
regarded as tiny basic magnets,

- able w romte on their own axes

in an applied magnetic field. He
also developed 4 magnetometer
for measuring the properties
of ferromagneric meials as well
as the Ewing Curve Tracer and
the Ewing Permieability Bridge.
In the latter, the fux of an iron
sample is balanced against thar of
@ standard bar magnet of similar
dimensions. The muagnetising
force of the test bar is vared
until it balances that of the
known bar, the permeability
being estmated from the
value of the force.

By 1902, the British memllurgist,
Robert Hadfield, the inventor of
manganese steel, had noted
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Figure 2. Magnetic material developments in the first
sixty years of the present century.
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the excellent performance of
the silicon steels, which gave

1 threefold reduction in eddy
current and hvsteresis losses
compared with soft iron sheet
In fact, it was because of such
properties that Hadfield,
among others, developed
these alloys further.

In the following year, the
first permanent magnet made
withouwt ferromagnetic material
appeared. produced by the
German chemist and mining
engineer, Fritz Heusler.
Composed of 10-30%
manganese and 9-15%
aluminium, the remainder
being copper. it was a mosi
effective materinl.

Later. Heusler replaced
the capper with 86% silver o
create Silmanal, which, not
surprisingly, was expensive.
Nevertheless, it was an
excellent material, having a far
higher coercivity than any other
magnet then available. The
copper could equally well be
replaced by antimony, boron,
bismuth or arsenic.

In 1907, magnetic theory
wok a considerable step
forward, with the development
of the Domain Theory of
ferromagnetism by the French
physicist, Pierre Weiss. In in
he explained how merals
such as iron form tiny domains
of a given polarity and, when
these domain poles are
aligned. they produce-a
strong mugnetic force.

Nine years later, Permalloy,
nickel combined with iron,
was discovered at the Bell
Iaboratories in the United
States, and the Japanese
physicist, Kotaro Honda,
added cobalt to ungsten
steel to produce a magnet
of considerable strength.

Hearing is
Believing

In 1919, the German electronic
physicise, Georg Barkhausen,
developed @ method of
actually demonstrating domain
movement. He placed a
microphane close to a sample of
won undergoing magnetisation.

By slowly and smoothly
increasing the magnetising
field, Barkhausen found that
magnetisation ook place in
VERY small steps. And vou
could HEAR those steps, for his
microphone fed an amplifier-
loudspeaker system which
produced a steady series of
clicks, the result of the domain
nature of the material.

Here, in what came to be
known as the Barkhausen
Effect. was the first tentative
proof that Pierre Weiss had
been correct in his analysis of
magnensm's nature,

The increasing demand for
long distance telephone services
hadd resulted in the discovery thu
the main factor limiting longer
circuits was line capacitnce.
Telecommunications engineers

s bR

redlised that the problem could
be considerably reduced by
placing inductors, wermed
loading coils, at regular intervals
along the lines.

The first practical application
of the loading coil ook place in
1902, when they were inserted
in a ten-mile length of telephone
cable berween New York and
Newark, New Jersey: Subsequent
trials convincethe American
Telephone and Telegraph Company
(ATET) o extend their use,
and in 1912, the 235-mile long
New York-Washington line was
equipped with loading cails.

The British Post Office
(BPO) too. were keen on
loading coils and in 1915,
Iooped backwards and
forwards, the 110-mile
circuits on the London-
Birmingham cable, producing
equivalent lengths of 220,

440, 660 and 880 miles.

By the insertion of inductance
coils at 2-5 miles spacing,
commercial conversation was
obrained up 10 600 miles.

Loading coils had to meet
stringent specifications such as
negligible leakage flux 1o avoid
crosstalk, no hysteresis or eddy
current losses and have a
permeability of between 10
and 100, The early ones were
air-cored but it soon became
apparent that new materials
would be required to meet the
increasingly stringent
requirements. This led to the
development of magnetic
powders. Another spur o
better electronic materials was
the increasing improvemenis in
valve amplifier and filter design
at this nime.

In 1926, the first commercial
Permualloy was produced,
containing 21-5% iron and
78-5% nickel. Once again,
it was developed at the Bell
Telephone Laboratories by a
team led by the Swedish-
American metallurgist and
electrical engineer; Gustay
Elmen. who discovered that

almaost all alloys of iron with
cobalt or nickel were strongly
ferromagnetic compared o
other substances.

The alloys Eimen helped
to develop had very high
permenbilities in weak fields
and were much used in
undersea cable loading coils,
where the wechnique was o
use permalioy ribbon wound
around the core of the cable
which neutralised much of the
lime’s inherent capacitance.

Consequentlhy, signalling
speeds rase to around 00
words per minute and for some
vears thereafter. all submarnne
cables were of this ape of
construction. Later, under such
rradenames as Mumeral,
Superalloy and Permalloy C.
this composite was used in
Interstage and Pulse mnsformers.
Latersiill, thevy would be exploned
further in powder form.

Elmen himself devoted the
rest of his career 1o magnetism.
He left the Bell laboratories in
1941 1o setr up the Magnetism
Unit of the Naval Ordnance
Laboratory in Washington DC.
He remainced the Unic's direcior
until a year before his death.

New Materials
and Techniques

1930 to 1939 was the decade
of major invesngaton no
the magnetic properties of
muaterials generally:

In ferromagnetic substances,
which is the name given 10 the
property of greatly increasing
the magneric flux when a
magnetising force is applied.
the way the atoms bond to
form the solid means thar the
neighbouring atom’s dipoles
line up in the same direction.
as in Figure 3.

This is what charactenises the
terromagnetic materials such as
nickel, iron and cobaltfrom the
diamagnetic and pamamagneric
substances such as mercury and
copper. platinum and aluminium.

Figure 3. The dipole arrangements in ferromagnetic.
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Figure 4. The dipole arrangements in ferrimagnetics.

Ferrimagnetics, or ferrites
as they are more commonly
known, are different again, as
shown in Figure 4. Although
arranged in the same manner
as antiferromagnetic
substances, their dipoles are
not the same size-and so do
not awncel each other out.
They are. in short. ceramics,
and so their bonds are ionic,
resulting from the electric
forces of attraction between
positive and negative ions.

In 1932, the French physidist,
Louis Neel, demonstrated that
there was a fourth ype of
muagnetism, which he ermed
antiferromagnetism.

i such substances, two
interiaced atomic lattices
have magnetic fields acting in
opposite directions, as shown
in Figure 5. Five vears later,
Neel succeeded 1o the Chair
of Physics ar the Universiy
of Strashourg; formerly held
by Pierre Weiss, where he
cominued the latter’s research
into magnetic materials.

One early success of the
period was Kato's Oxide,

4 mixture of iron and cobaht
oxides held ogether by

an adhesive, developed by

Y. Kato and T. Taked. 1o produce
the first modern ferrite

Cermic magnet.

A compound of 50% iron
ociele and 50% cobalt iron
axide, the marerial was
sintered at 1.000°C and cooled
in 2 magnetic field from 300°C.

The Americans also
developed a similar material
some two vears later, which
they rermed Vectolite. It used
less cobalt and around 30%
iron oxide, which gave a
more consistent performance,
delivering nearly twice the
coercivity level with- much
lower remanence and
energy product,

The British developed a
plastic-honded version of
this material, which they
termed Caslox.

In 1931, the American
physicist. Francis Biten,
developed a rechnique of
covering the surface of a
ferromagnetic with a colloidal
suspension of magnetic
materal. The boundaries of the
domains were then revealed
under the microscope. These
Bitter Parterns, as they came 10
be known, illustrated the
boundary of the magnetic
domains, the particles gathering
there because the magnetic
field was at its sirongest. The
rechnique was subsequently
used in detecting cracks and
imperfections in ferromugnetic
materials. Here was further
proof of Weiss’ Domain Theosy,
demonstrated by what
amounted to a refined and
sophisticated update of the
early iron filings paterns first
used by the great Faraday,

Undoubtetly, the development
of the 1930s, however, was the
Alnico allovs, which brougin
considerable improwvements
in permanent magnets.

Developed in the
Netherlands, their major
constituents were. as their
name implies, alumiaium,
nickel and cobalt in various
proportions. To these were
added small quantities of
one or more of such clements
as copper; iron and timnium.
In fact. this last group are
often referred 1o by their
wrade name of Ticonal.

All of these alloys are
remendously hard, their
method of production being
to place them in a strong
magnetic field during heat
ireatment. This produces a
metallic strucrure which has
directional chamcienistics,
that is. a piece of metal will
‘align” isell in the direction
of the magnetic field.

These materals have a high
retentivity; and are used in
loudspeakers, magnetrons and
uther devices requiring strong
permancnt magnets. Indeed,

such companents hecame

more cost effective afier the
introcluction of these alloys.
Alnico is usually accompanied
by a number. for example,
Alnico V a version containing
8% aluminium, 14% nickel, 24%
cobalt. 3% copper and 51%
iron. which gives sironger
permanent magnets than
carlier versions.

Another magnetic material
produced at this time was
Remalloy, a cobale-nickelHron-
molybdenum combination
possessed of mechanical
springiness and capable of
being produced in thin sheets.
Unitil quize recently, it was
common throughout Britain
as the diaphragm in virtually
every welephone handset. =

The 1940s was a decade
of tapid magnetic marerial
development. Philips of .
Eindhoven were very active
in magnetic research, and a
team of their physicists further
developed the Barum ferrites.

I 1946, crysal oriemation
along a preferred wis was
introduced, a rechnique which
virtually wrebled the magnetic
strength of some alloys.

Many present=day magnets
are of this npe stll.

Two vears later, Louis Neel
continued his invesiization
into magnetic materials,
this time, ferrites, of which
magnetite is but one example.

Magnetite has three iron
atoms and four oxvgen atoms.
Neel established that the effecis
of mvo of the atoms cancel,
leaving the third 1o produce
the magnetic field. He rermed
such materals perrimagnetic,
and since they were electrically
non-conducting and so
IMPENVIOUS 1O SIRIV CUTTEnts,
they subsequently became:
widely used throughout the
modern industrial world.

Among their applications are
permanent magnet loudspeakers
and microphones, as a coating
muaicrial for magnetic tape. as

MEeMory Stores in compuiers
and finally, as passive elements
in high frequency, low-loss
electronic devices. Neel's work
led to further developments in
micropowder magnets by his
team at Grenoble university, in
conjuncrion with the French
manufilcruring combine,
Societe Ugine.

- At this tme, permanent
HIAENET IMProvements were
almost entirely due 1o the use
of alloys of everincrasing
complexity, there being some
60 different such alloys availuble
with a broad variety of mugnetic
propertics. A decade later,
however, this 60 had become
250 or thereabouts.

Throughout the eary 1950s,
magnetic materials research was
largely driven by the demand
for television receivers on the
one hand and the exacting
requirements of the defence
industries on the other.

Consequently, the research
that had produced the low-loss
ferrites was extended,
culminating in the discovery
of the Ferrimagnetic Garnets
in Frince and the United States
in 1936. '

By the eariy 1960s, barium
ferrite materal was commercially
available and by the end of the
decade, the Bell Iaboratories
began ro look into the mugnetic
storage of computer data.

A ream led by Andrew Bobeck
investigated single-crvsial
substances whose magnetic
domains could be reduced 10
the size of minute cvlinders in
the presence of a magnetic
field. They could also be readiiy
nuinipulated by magnertic
techniques, and so the presence
or absence of a ‘hubble’ coukl
be used 1o represent the binary
arithmetic that is the staple diet
of computers.

The magnetic bubble memory
enjoved considerable success in
the computer ficld forsome
vears unil, in the late 1970s,
semiconductor memories began

Figure 5. The dipole arrangements in antiferromagnetics.
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Figure 6. A comparison of Energy Product of some recent
magnetic materials against that of the original magnetic
material: Lodestone.

1o seriously challenge their
storage capacity. Today, of course,
semiconductor memories have
triumphed towally.

It was in the 1970s oo, that
the rare earth-cohalt magnets
appeared, they being a very
considerable improvement on
almost everything that had
gone-before.

One way of judging the quality
of a magnetic material is to
compare its Energy Product
against that of the original
magnetic subsuince, Lodestone.

Devices made from Kato's
Oxide, for example, gave some
four times the energy product
of the original base material,
whilst the barium ferrites gave
seven times the energy product
of Kato's Oxide.

The rare earth-cobalt magnets,
on the other hand, gave more than
seven times the energy product
of the barium ferrites or over
200 times the energy product of
the original magnetic material!

The Naked Truth

One of the most important
recent developments where
magnetism is concerned, is
Nuclear Magnetic Resonance or
NMR. which was brought about
by advances in two distinct
fields of research, magnetic
materials and particle physics.

Superconducting materials
were first discovered in 1911, by
the Dutch physicist. Kamerlingh
Onnes. Having liguified helium,
he used it in an experiment
with a solid mercury wire and
discovered thar, ara empemiture
of 42K above absolute zero.
the wire's electrical resistance
disappeared.

There, broadly, matters
rested for some time, since
the problem with
superconductivity was that it
could not be satisfactorily
explained theoretically. Moreover,
as the few experimenters in
this field discovered, stunning
laboratory discoveries could not
be manslated into worthwhile
applications in other fields either.

Particle research. on the other
hand, had long been considered
esoteric, not exactly the sort of
field that would bring much
benefit to mankind, aside from
advancing his knowledge of the
structure of matter.

In 146, however, tvo physidists,
the Swiss Felix Bloch and the
American Edward Purcell,
changed this perception
alogether. Independently.
they discovered that chemical
substances can absorb some
microwave frequencies when
they are placed in a powerful,
steady and above all, uniform,
magnetic field.

Eleven vears later. three
American physicists, john
Bardeen. Leon Cooper and
John Schrieffer, put forward
what came 10 be known as
the "BCS" theory to explain
the phenomenon of
superconductivity. This
assumed the existence of
coupled electrons. termed
Cooper Pairs, which do not
undergo scatering through
collision with atoms in the
conducior.

The way wis now open to
create magnets composed of
supercanducting materials,
cooled by liquid helium, which
could generate the sort of fields
Bloch and Purcell had spoken
of in their research.

Therefore. if a scanner
could be built producing
the required field. NMR could
become a useful diagnostic
tool, as microwaves are
much less energetic then
Xerays. They are, therefore,
excellent at deteaing light
atoms, which are plentiful
in the human body.

Figure 7 illustrates such a
scanner. The patent lies within
the field generated by the
superconducting magnets and
the particular point the clinician
wishes 1o study is selected by
varying the magnetic field
strength in three dimensions,
utilising cails above, below and
along the axis of the magnet

The RF, i.e. microwave, field
makes the hvdrogen atoms spin,
which reveals the hydrogen
distribution throughout the
body: thus displaving different
body tissues in a manner less
hazardous than Xerays.

Magnetic Resonance Imaging.
as the wechnique is known, will
grow apace, not least, because
of continually emerging evidence

of the damaging nature of
Xerays. A recent study in the
United States, for example,
poinis to Xrays being the
miajor cause of breast cancer
inwomen up to the mid-1970s,
largely because the mdiation
doses were frequently 30

o 100 times those used
presently:

Tite present century
openped with new magnetic
miaterials heralding enormous
future developmenis.
Currently, other new marerials,
the superconduciors, are
hinting at what the future
may bring. The century ahead.
therefore, may well prove
to be even more magnetic
than the present one has been.
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omestic Closed Circuit :

Television (or CCTV) = :

a phrase thit is being
handied about more and more. :
In the last few vears, this secior :
hus evolved from expensive
industrial applications ingo
affordahle systems for the
avenge householder. Increasing
converns about home secumy,
proecing vour f:im:l}’_ areven
protecting vour cir. for eample.
has driven this development.

In response to these concerns,
Seclex Limited developed a
sroduct called Domineve. Itis
a domestic CCTV system that
changes the way people live
Think-about how muny dimes - :
vou manually change TV 3
channels once you have a
remote control. Domineye

gives you the same npe of
instant control when vou
wani 1o check who s outside :
vour front door. Simply select
the Domineye channel on your
own TV set and vou can see and
hear who is at the door This
concept is something

thiat the average homeowner
understands immediarely.
Once they see the Domineve

in action, the habit is formed.

Finding the Right
Camera - and "

Supplier for the Job

Much time was spent searching :
for just the right npeof camere. ©
This camera had o fit in with the
esign concept of offering the
best of CCTV for the domestic
user, at a reasonable price.
Finally, 2 sub-miniature
monochrome CCD video
cameri was found that was
perfect for the job. The
camers module. of course,
was supplicd by Mapling
who immediately understookd
what was required and the
importance of quality 1o the :
product. The aciual camera :
only occupies 4om- of the
PCH. which means it fits very
discregtly into the housing :
which was designed around it :
The tiny camera is capable :
of producing a monochrome :
picture from both nornl light H
and infrired light with excellent
resolution and detail, just what
we needded for the outside of
house, where infrared is vital st
night. In order to enhance the
infrared capacity, customers are
encouriged 1o msall additional
lighring 10 monitor a driveway, :
forcample. Thelens isa
universal fixed focus tvpe with
auromatic aperiure control
You'll find thar the camema
s a wide field of vision
(75 horizontal and 607 vertical).
Therefore, correctly positioned,
it commands 4 wide view of
the area in front of the house,
including a car or caravan s
on the driveway :

Camera

Tvpe:

Fnumber:

Image device:

Lens type:

Gamma comecton:
Vidao autput level:
Vertical angle of view:
Honrontal angle of view:
Intemal adjustment:
Scanning system:

Resatution:

SN ratic:

LP rating:

Subject lluminston:
IR capacity:

Working temperature range:
Dimensions (W x H:

Adapter
TV convertern:

Matenah
Dimensions:

Cable
Type:
Lengths available:

Add-ons:

Power Supply
Gutput pover:

TECHNICAL SPECIFICATION

Low light, monochmome camers

F3-6mm

#in. (8-47mm) CCD

Electronic shutier 160 1o 1/10,000

0-45 appros.

Composite video 1V Pk-1o-Pk

800

7o+

Full 180°

L& 512H x 492V

CCiR 512H = 582V

Hosizantal 400 lings

Mora than 4848

45

02 lux

& bulit-in infra-red LEDs, allowang camess to
sz in darkness for a magmum 2m distance.
—10Cw 60C

75 x 113mm

AF modulator feeds camera signal to

TV receiver by means of an RFE input.

Wide band RF modulator svoids interdesnce
from video, satellite r oiher TV recaivers.
Bisit-in ampiifier will fesd multse TV sysiEms,
Test pattem generator for easy tuning.

ABS moulded housing

&80 x i4imm

High'quality, low loss cable enables runs in
eicess of 100m: Single multicore cable fitted
withi B mimi-DIN teminstions.
100/50/25/1510m

In-line connectors

ZW manmum

Maximum cument consumgption: 150maA @ 12V

The microphone, built
into the camera housing,
is sensitive enough o
pick up sound gt the sume
level as the human ear
This feature is especially
beneficial o the eldery

who may be hard of hearing.

They can amplify the sound
just as they would with the
volume on their TV set.

- Refinement of
Domineye’s Design
Installation could not be easier.
because the package mdudes
evervthing vou need to install

it, excepn an elecuic drill. The
whole kit is neatly packaged and
presented in such a way that
anvone aan ek up the box and
immediately understand whar it

is. In the kit vou have a tinted
polvcarbonate external dome:
a hlack backplate; a Domineye
vamer a TV adapter with fittexd
mains plug, and 1 cable package
t15m of black multi-core cable
terminated with mini-DIN plugs,
TV Fiv lead, 2 stainless sweel
sevunty screws, hesagonal wrench,
3 fiving serews and 3 wall plugs).
Simple plug-and-go connectars
fir gentiy into the cameny, which
then clips ontoa backplate, The
position of the camers on the
backplare allows for adjustment
along thie horzonal ads. The
hackpiare then screws on o the
watll andd s unigque polvearbone
dome fits neatly over the whole
svstem. The dome makes the
unit weatherproof and stops
vandals tampering with the ciment.
In fact, not only does the dome
disguise the camera behind whag
appaiesto be 3 bulkhead lighe,
but it can also survive a hefoy
knock because of the armour
plate redhinology emploved.
Esmpesprool secunty sirews
attach the dome to the back plare.
The six core aihle runs through
10 a modulstor, where i plugs
into a labelled socket. The
modulatorn wrn plugs inwo the
TV v o fly lead. There s evena
pre-fitted plug for the mains on
the modulator. To tune in the
camera. flick the test button on
the modulitor to the ‘up’ position,
decide which TV channel the
Domineve will occupy, and tune
that channel until the test patiern
appears (two vertical bars).
: Then flick the test switch
¢ down and Domineye is live,

Applications
for Domineye

Thie ease of use, reliability and
P quality of the product and its
2 unigue profeceive dome (which
disgisises the camera) means
thar Domineye has stormesd the
muirket, Applications for this
simple product range from it
being used 1o watch over a car,
10 heing used by the elderh:
families andd less able people w
check who's at the door:
Doniineye 15 even used in
hospitals to watch over babies
and moaitor hallsays. It is also
mnsialled on some commeraal
sites, where it monitors back exais
from store rooms, for example
Together, Maplin and Seelex
Limitedd have ser the standard
for rodav’s domestic CCTV
market. The Domineve package
has caught the mugnation
of the rade, whoappreciate
its completeness and easy
installation. It is. moreover,
a prodduct whose benefiss of
saferv and security are easily
understood by homeowners
evervwhere. The potential
I nuirket is huge—anvone with
a front door could eventually
have 2 Domineve.
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Saves you money by climinating the need for an
expensive second telephone line for your Fax/Internet or
Data connection. Simple to install — just plug in 10 any
phone socket. All vour extensions. including answering
machines & cordless, operate normally and you can
switch to your fax from any extension. Fax Friend
works with all types of Fax Machines including those

with built in telephone switches.

Fax Friend Order AsYD61R  £59.98Inc.

The Scanafux allows you to use your fax machine as a
scanner. Simply plug vour fax machine into one socket
and computer modem into the other. the uait will
simulate 1 call to your fax modem and allow vou to
capture the fax as a scan using your standard fax
software (not supplied). Ideal for the laptop user who
wants o copy price schedules and other important

information needed whilst on the move

Scanafax Order As CDO6G  £34.96Inc.

INTERNATIONAL TELEPHONE
CONNECTOR KITS

If you are an international business traveller. the nead to
communicate effectively is essential. As a laptop computer user
vou will know the frustration of trying to plug vour modem/
PCMCIA card into a foreign telephone socket. BT plugs do
not work in Paris. Rome or New York. Avro Pacific can solve
your problem with a choice of two economically priced kits.
The International Kit connecis you to more than 130 couniries.
The second Eurokit contains six connectors for France.
Germany. Holland. Italy. Belgium. and with the UK 10 USA
adapter you can plug into the phone systems of Spain,

Ireland. USA, Canada and many other countries.

International Telephone Connector Kit Qrder As CDO4E  £49.94inc.
6-piece Connector Kit Order As CDO5SF  £24.99inc,

Enquiries : Overseas c:lst_omers
01702 554002 +44 1702 554090 Ext 325#3‘37,'351

AVRO PACIFIC

Avro Pacific Ltd, Stainton Grange, Stainton,
Middlesbrough, TS8 9DF, England

- - e
— _; = - - = -wr



PROJECT
RATING

Kit Available
Order as 95139

Active
TRANSFORMER

- !
\ L )
y 3
A ’ 5 a4
P |
b4 !
3 - p VA J
I E ' |
: -+ b
| S v
f i
=i
: J !
A

o@asaeeaeaeeeeaeeoeeemé

Design by Alan Williamson . &
Text by Alan Williamson and Maurice Hunt a/

A DI (Direct Injection) Box is a unit
used to match the impedances of two
items of elecironic audio/music
equipment, being particularly useful
Jor matching unbalanced line level
signals into low (microphone) level
balanced inputs on mixing desks
or amplifiers. The DI Box can also
be used ito eradicate annoying
earth loop bum from appearing
within an audio system.

Battery or PSU operation

Low batter -and
power on |n cators

1/,,ln jack mput and '
ut

APPLICATIONS

Elimmatmg earth ' The 2
loop hum : completed 7=
. prototype unit.

@D ELECTRONICS AND BEYOND October 1995




Figure 1. Block diagram.

0 most cases, a Passive DI Box

(such as the unit featured

in Issue 102 of Electranics.
Order Coude95099/1LU234A) can
be used effectively, but some
itemns of equipment, for example,
Rhaodes electric pianos, require
an Active version, such as the
unit described in this article.

The Active Transformer DI

Box is used with items of
electronic musical equipment
that, due 1o their hish ourput
impedance, are incapable of
driving a transformer directly;
as would be required when
using a Passive DI Box. The
circuit design ensures that the
transformer is driven properly,
while retaining unity overall
gain (i.e. no amplification).

Circuit
Description

Refer to the block and circuit
diagrams, shown in Figures 1
& 2, respectively.

SK1 is the “Normal input;
SRZ is the ‘Earth Lift" input,
which is wired in paralle] with
SK1. Inserting a jack plug into
the ‘Earth Lift" input socker will
break the conneciion berween
the transiormer secondary
centre tapand the dircuit ground.

Capacitor C1 AC-couples the
signal to the inputs of the
non-inverting amplifiers ICla&h;
1C1a is used 1o drive the
transformer and 1C1b is used as
a 'loop through' buffer. preventing
loading of the inpur signal. The
IMQ input impedance of the
amplifiers is ser by R1.

Power for the circuit can be
derived from either an exernal
DC supply via SKid (preferably
regulated) or an internal PP3
battery: Inserting a '\ jack plug
into either the “Normal’ or
‘Earth Lift” sockets SK1 & SK2
will close the switch comuacts
(SK1h & 5K2b), completing
the ground circuit.

Diode D1 is normally reverse-
binsed dacross the supply rails,

which prevents accideinal reverse ™

polarity connections from the
external PSU or battery, by
clamping the reverse potential
to —IN This is preferable o a
series connected diode, where
bateny voliage is ag a premium;
maximum use of the battery
must be made because they
are not cheap, and the dircuit
cannot afford the IV Toss (with
the battery potential of +7V)
and mainain maximum input
signil headroom ar 4V Pk-to-Pk.
Capacitor C4 provides the
main supply decoupling and C3
the high-frequency decoupling.
The potential divider resistors
R3 & R4 form a half suppiyv
reference. symmetrically
decoupled by the capadiors Co
& C7. The aoise-free reference
is then buffered by 1C2b, used
10 generiute the low impedance
half supply reference, VREF;
the outpui of the op-amp is
also symmetrically decoupled
by €8 & C9 w improve
(eurrent) ransient behaviour
The second half of IC2 (1C2a)
is a comparator. used as g low
supply voltage detector: the
Green LED, 1.D1, not only
serves as a power ON indicator,
but also as a volage reference
for the (=) inverting input of

the comparitor. The ()
nor-inverting input of the

: comparator is connecied o the
: potential divider, formed by RS
: & R6:; when the supply voltage
drops o approxinumely +7V
the (+) non-inverting input
potential will be below the
potential ar the (—) inverting
input. This will switch ON the
compamtor output. illuminaung
the Red LED, 1LD2; this is where
RS & D2 come in 10 play, which
are now effectively in paraliel
with R6, reducing the potential
even further at the (+)
non-<inverting input of the
comparator. The Red LED. 1L.DI,
will only extinguish when the
supply voltage is mised above
(approximately) +7-5V

PCB Construction

Referto the PCB legend
and rrack drawing, shown
in Fizure 3. Construction is
fairly stmightforward: fir all
components to the PCB except
the XIR plug, which MUUST be
fined ro the front panel before
being fiuing 1o the PCB.

Begin with the smallest
componenis first, working
up in size o the largest: be
careful o correctly ofentawe

Operating voltage:
Current consumption:

Input impedance:

Output impedance:

Gain:

Bandwidth:
PCB dimensions:
Boxed unit dimensions (WHD):

SPECIFICATION

7-15V DC (9V nominal)

7-5mA @ 7V

8-5mA @ 9V

12mA @ 15V

<25mA maximum (under short
circuitfault conditions)

500k

2001 (Link output)

1500 (Differential Mic XLR output)
75-0-750 (Balanced Mic XLR outputi
7:1 reduction (-16-9dB) on
Balanced Mix XLR output,

Unity gain (0dB) Link output
Unlimited audio spectrum

80 x 100mm

109 x 52 x 93mm
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Figure 2. Circuit diagram.

the polarised devices. ie
elecurolvtic capacitors, diodes and
ICs: the ICs should be inserted
into their sockets last of all,
ensuring the identification
wotch dimplespor aligns with
the holder/PCB legend.

Preform and fir the two LEDs
(Green on the innermost and
Red on the outermost part of
the board) fully into the PCB
(note orientation, short lead
is cithode/K). The LED lenses
should protrude over the edge
of the PCB.

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

Box Construction
Refer to Figure 4, showing the
exploded assembly dingram.

Note that the specified casing
has pre-punched fronr and rear
panels, requiring no further
drilling. Care should be taken
during assembly; however. 1o
avoid damaging the silk-screen
printed legends on the panels.

The XLR socket must be fined
to the front paned using the two
screws, shakeproof washers and
nuts, before soldering the
socket 1o the PCB. Use the nuis
supplied with the jack sockets
1o secure the PCB to the front
panel; do not overtighten.

The four small rubber feet
supplied should be fited o
each side of the transformer,
stuck together in pairs (one
above the ather), 1 hold the
battery firmly in place, and 1o
prevent the metal case of the
battery from coming into contact
with the insformer pins.

Ensyre that the rubber
grommet is fitted in the central

PCB being assembled into box.

hole of the rear panel.
preventing the power supply
plug outer (+V) connection
from being shored our against
the casing (0V). Fit two lengths
of rubber strip into the
outermost grooves in the box
base; use a lirde contact
adhesive for permanent fixing.
Tast the module BEFORE
fitting it into the ¢nclosure,

Testing

See Figure 5 for wypical
application wiring details.

The best way to test the unit

is 1o use it! However, if you
have a multimeter, a variable
power supply. a signal generator
and an oscilloscope, it is
worthwhile beach testing it
to-ensure it is fully functional.

The Assembled PCB.

Figure 3. PCB legend and track.
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Figure 4. Exploded assembly diagram.

Set the meter 1o the continuity
range and check that there is a
connection benrween circuit
ground and pin 1 of the
XILR socket.

Set the PSU o +9V and
current limit at 0-3A. then
connect to the external power
socket, SK4 (NOTE, the centre
pin of the connector is (=)
negative, and that a long reach
connector must be used); both
LEDs should be extinguished.
Insert a jack plug into the
“Normal” input, the Green LED
should illuminate; remove the
jack plug and re-insert into the
“Earth Lift" inpue, whereupon
the Green LED should again
illuminate. Re-check the
continuity berween circuit
ground and pin 1 of the
XLR plug (while the jack
plug is inserted). no continuity
should be found.

Reduce the supply voltage uniil
the red LED illuminartes, which
should be at approximately +7V
Apply 2 4V Pk-10-Pk signal

(or if vou prefer, a 1-414V rms
or +3dBV) 1o the ‘Normal’
mput; monitor the ‘Link’
output; the signal should be
just on the edge of clipping;
also chieck the wansformer
in-phase and out-of-phase
output signals on pins 2 & 3.
respectively. of the XLR plug.

Slowly increase the supply
voluge 10 +9V. and the red
LED should extinguish at
approximaiely +73V; there
should also be a little more
signal headroom.

Having completed the tests,
install a fresh 9V PP3 hatteny
(optionial — preferably alkaline
for long life). then fit and
secure the module and panels
to the enclosure with the
screws provided (don't
: overtighten). Don't forget o
£ [t the earth g beneath the
: upper left-hand corner of

the rear panel! The Active
Balanced Line Transformer has
now been fullv tested and is
ready for use.

Active DI box
Soloncsd mic cutpul b—e=
PA Amp Unbkalanced
B Link putput
& lire output
monitor = e
————=Farth Lift input
1 or

Normal input

Unbolanced
| lime cuiput

Figure 5. Typical
application wiring.

PROJECT PARTS LIST

RESISTORS: All 0-6W 1% Metal Film (Unless Specified)

R1,2 im

R3-58 10k

RE 3k9

R7.9 2k2

CAPACITORS

c1 1uF Polyester Layer

cz 100nF Polyester Layer

C3.4 220uF 16V Radial Electrolytic

C5 100nF 16V Ceramic Disc

C8,7 10uF 63V Radial Eectrolytic

C839 1uF 83V Radial Electrolytic

SEMICONDUCTORS

Di 1N5400

D2 iN4148

LD 3mm Low Current (2mA) Green LED

LD2 3mm Low Cument (2mA) Red LED

IC1 TLO72CN

IC2 LM332N

MISCELLANEOUS

T1 Microphone Transformer 600220

8K1,2 PCB-mounung ‘/in. Stereo Jack Socket
with Switch

SK3 PCB-mounting %:in. Stereo Jack Sockst

Sk4a PCB-mounting Power Socket

PL1 Low Cost XLR ACM-PC Sccket

6-4dmm Grommet
8-pin DIL Socket
PP3 Clip

e Sl N N = BRI B N (SN S

s

N s R

(M1M)
{M1OK)
(M3K3)
(M2K2)

(WW53H)
wwaily
(AT41U)
(YR75S)
(ATT7))
(ATT4R)

(QLB1C)
(QLB0B)
(CZ30H)
(CZ28F)
(RAGBY)
{UH32K)

(FD23A)

(FI87U)
(CX88V)
(RK37S)
(KC58L)

(JX85V)
(BL17T)
(HF28F)

Box Type CCNEO i (YNDOE)
imm PGB Pin 1 Pkt (FL248)
M3 Solder Tag 1 Pkt (LRB4U)
M2-5 8mm Countersunk Screw 1Pkt _ (BF39N)
M2-5 Nut 1 Pht (JDB2S)
M2-5 Shakeproof Washer 1 PRt (BF45Y)
Rubber Foot im (XRQ38B)
Stick-on Feet Small 1 Pkt (FE32K)
7/0:2 Wire 10m Green 1 Put (BLO3D)
PCB 1 (GIS8N)
Front Panel 1 (KVD3D)
Rear Panel 1 (KV25C)
Instruction Leafiet 1 (XV28G)
Constructors’ Guids 1 (XHT78L)
OPTIONAL (Not in Kit)
PP3 Battery 1 (JY49D)
9V Regulator 1 (BZB4F)

Tne Maplin ‘Get-You-Worling® Senvice is avallable for this project,
see Constructors’ Guide or current Maplin Catalogue for details.
The above items (excluding optional) are available as a kit,

which offers a saving over buying the parts separately.
Order As 95139 (Active Transformer DI Box) Price £32.99

Piease Nole: Where ‘paciage’ quantities are siated in the Paris List

(e.g., packet, strip, reel, etc.), the exact quarnitity required to build
the project will ba supplied in the kit.

The fallewing new items (which are

included in the kit) are also available
separately, but'are not shown in the 1996/97 Maplin Catalogue.
Active Transformer DI Box PCE Order As 95140 Price £3.99
Active Transformer DI Box Front Pans! Order As 95141 Price £2.69
Active Transformer DI Box Rear Panzl Order As 95185 Price £1.99
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Vixen Security’s range of extremely
popular car alarms bas just been
updated and now offers even more
Jacilities at down-to-earth prices. All
three new models now share a more
space-effective cube shaped body for
easier fitting in today’s increasingly
cramped engine bays and are even
easier to install and set up than before,
thanks to more facilities being available
via the remote control keyfob transmitter.

MAPLIN

NATIONWIDE STORES

Belfast 357-3592 Lisburn Road.
Birmingham Sutton New Road, Erdington.
Bradford 28 Valley Road, Ham Sirasse.
Brighton 65 London Road.

Bristol 302 Gloucester Road. Horield.

Cardiff 29-31 City Road, Roath.

Chatham 2 Luton Road.

Cheetham Hill 162 Cheetham Hill Road, Cheetham Hill.

Coventry 12 Bishop Sirest.

Dudley Unit 7, Sterling Park, Pedmore Road, Brierley Hill.
Edgware 145-148 Burnt Oak, Broadway.
Edinburgh 126 Dalry Road, Dalry.

Forest Hill 107-113 Stanstead Road.
Glasgow 264-266 Great Western Road.
Hammersmith 120-122 King Street.
liford 302-304 Grean Lane.

Leeds Carpet World Building, 3 Regent Street.
| Leicester Office World Building, Burton Street.
[ Liverpool Edge Lane, Fairfield.

Luton* 50-52 Arndale Centre.
Manchester 8 Oxford Road.
Middlesbrough Unit 1, The Forbes Building,
309-321 Linthorpe Road.

Milton Keynes Unit 2, Office World Building,
Snowdon Drive, Winterhill.
Newcastle-upon-Tyne Unit £, Allison Court,
(The Metro Cenire) Gateshead.
Northampton 139 St. James Road.
Norwich* 7A Casile Meadow.
Nottingham 86-88 Lower Parliament Straet.
Portsmouth 98-100 Kingston Road.
Preston Unit 1, Corporation Street.
Reading 129-131 Oxford Road.
Sheffield 413 Langsett Road, Hillsborough.
Slough 216-218 Farnham Road.
Southampton 46-48 Bevois Valley Road.
Southend-on-Sea 282-284 London Road.
Stockport 259-2581 Wellington Road South.
Stoke-on-Trent 39 45 London Road.

FOR BARGAINS al
AND MORE y

VISIT YOUR
LOCAL STORE

Telephone 01702 554000
for details of your
~ nearest store.
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Remote Setup
and Adjustment

A choice of 3 different siren
sounds and a multi-tone siren
can now be selected remotely,
using the 2-hunon keviob.
Sounds can be changed at
any time withour even
touching vour car or the
alarm. Simply step through
the sounds by pressing a
button until vou hewr the one
you wani, then select it by
p\hhm_u_ the other button.
Now also adjustable from
the remote keviob is the
alarm's shock sensor which
derects your car being
physically attacked. The
increased ease of adjustment
means thar the sensitivity of
the alarm can be changed
whenever required, without
having to dive under the
bonne! If the wind suddenly
geis up, orvou park ina
place where there is a high
level of vibration, e.g. railway

SIAtion Or airport, vou can simply

select another of the preset
sensitivity levels with a few
presses of the keyfob buttons.

When selecting the
sensitivity; the alarm emits
a sound which changes
pitch either up or down
corresponding to the
sensitivity. There are seven

:  sensitivity settings and an

off position which allows
vou to switch the shock sensor
off completely if required.

The Range

: As hefore, the range of

alarms starts with a basic,

i easv-installation model

(model 6630), a mid-range
model with more built-in
features (model 6652),

and a wop-of-therange
model with battery back-up
{model 6643).

Expandability

All three models can be
expanded to suit your exact
reqjuirements, by adding
suitable accessories, like
ultrasonic sensors, high
sensinvity motion detectors,
and central-locking
interfaces and morors,

etc., from the Vixen range.




a £ o -_:I.' -
- Model 6652
]

li'll A g Remote Keyfob Operation
D . - LA | = NN L
L i Choice of 5 Siren Sounds
'y \, plus Multi-tone
\ Remote Shock

Sensubwty Settlng
Car Locator Faclhty

Flashmg nght Output

LED Status Indicator

A more expandable alarm
with additional features like an
output for flashing up to 10A
of lighting, 2 Pin Switches,
for the boot and bonnpet, an
output which can be used to
operate your car's central
locking system, an input for
add-on accessornies like
ultrasonic detectors, and a
locator faciiity which helps
you to ‘find the car in the
multi-storey’, by sounding
and flashing the lights.
An LED status Indicator
shows whether the aiam
is set, or has been set off
while you were away, and acts
as a powerniul deterrent by
showing that you car is
fitted with an alarm.
Order Code MM36P
Price £59.99

FISIE

Vixen Alarm
accessories purchased
for the old range of alarms are
compatiblewith the new alarms
so there’s no need 1o change all
YOUF accessorics if vou want 1o
update your existing alarm.

Compatibility
Backward and forward
compatibility has been mainained
by continued use of the popular
Z-button kevfob transmitter,
model 600-2 (CR43W). which

Model 6652
Order as MM36P

\“.1‘

the 3 new models. the Remote
Receiver Module, and the

Fox Wireless Burglar Alarm. All
3 new alarms use the 2-bution
wransmitter which can also be
used as a replacement for the

Model 6645

Ba’(tery Back Up

Churce of 5 Slren Sounds
plus Mult: tone

. .Car Locator Fac:llty'
Dua! F!ashlng L:ghts Output
LED Status Ind:cator
fi Ignrtion Dlsable Facnlrty
OvemdeNalet Key Smtch

The top-oi-the-range alarm with
all the featurss of Model 6652,
plus battery back-up which keeps
the alamm sounding, even if a
i thief cuts the winng or removes
the alanmm fram the car! The dual
: flashing light outputs allow
Sl  easy connection to the direction
\ 1‘ indicators without the nead for
additional relays, etc. In
addition, the alarm incorporates
a switch which disables the
engine ignition when the atarm
is set, and has a key-switch
which allows the alarm to be
switched off when the caris
being serviced or valeted.
Order Code MM37S
Price £69.99

Model 6650

Remote Keyfob
Operatzon
Choice of 5 Siren Sounds
plus Multi-tone

Remote Shock
Sensitivity Sqttlng
Easy 2 (or 3)
Wire Installation

A low cost alamm that
responds to physical shock
of vibration, or 1o the opening
of any door; boot or bonnet
that operates a couriesy
light. An optional third wire
allows the connection of
atd-on detectors like doar,
boot or bonnet switches,
and ultrasonic sensors.

Order Code MEB?X

is compatible with the 3 old
models (630, 632 & 641),

single-button rransmiter
supplied with model 630 (ZF47B).

Price £29.99

To purchase any of the items featured on this page,
telephone Maplin MPS sales on: (01702) 554000,
or use the order coupon on page 63. Please check
with your local Maplin store if they stock these
new items. Export customers call Maplin MPS,
Tel: (+44) 1702 554000 or contact your
nearest Overseas Maplin Agent.

See the new Maplin MPS Catalogue for full details,
or call in at your local Maplin or Mondo store.
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Galleon MSF Clock with PC.

GLOGK WITH PG INTERFAGE

0000 00 60009006 O00cCcePOOPOOEGECEDEORE OGS ESEC

Annoyed with the inaccurate real-time clock in your PC?
Maplin bas an inexpensive remedy, which is reviewed .
by Martin Pipe BSc AMISTC

or some time now, Maplin
has been selling clocks that
dan’t use a quartz crvstal as
a timing reference. Instead of
relying on that alltoocommon
piezeelectric device, these Maplin
clocks use a highly accunte
caesium atomic reference that
is worth severi million pounds.
You don't have 1o be a lotery
winner to have one, though —
this atomic reference is, in fact,
maintained by the UK's National
Physical Laboratory, and is free
1o everviady who can receive
it over the air.

One of the data bits indicates
BST or GMT, and hence, all docks
will adjust themselves at the
appropriate imes of the vear.
MSF normally broadcasts 24
hours a day, and 7 days a week,
and its accuracy is claimed o be
I second in a million years. Two
wypes of MSF signal are broadcast
— fast data (@ quick burst in the
first second of every minute)
and siow dara (the same dara,
iransmiited in the remaining
59 seconds of the minuie) —
see Issue 88, page 10 of
Flecironics for details.

The atomic reference signal is
broadeast — as onoffkeved digital
darz modulated on a verv low
frequency (G0kHz) carrier — by
the high-powered radio station
based at Rughy in the East Midlands.
The callsign of this station is MSF.
Since MSF can he receised overa
minge of 1,000 miles, clocks that
rely on its tick can be used overa
sizeable proportion of the planet.
The MSF BCD (binaryv-coded
devinal) serial data stream includes
the dare/day of the week, time
(howurs, minues and seconds),
and parity bits (for errorchecking).

It is not known which is used by
Maplin's domestic MSFreferenced
clocks, bur we would suspecr it

to be the slow tvpe, which can

be processed more easilvwith
inexpensive circuitry

One of Maplin's most interesting
MSF clocks is a pleasantly sivled
objecr. known as Galleon, that
would look good on any bedside
(or office) table, and here,
complementary stvling goes
more than skin deep. While the
clock has a very readable display
(with switchable backlight) and
wo alarms, its hidden secret
is a senal port. Hook this up
o a PC (whether it is at home,
or i file server wt the office)
with the supplied cible, and
vour compurter will always
tell vou the right time.

PCs feature an internal real-time
clock, which is rypically used for
nmesmmping’ files. If you send
faxes, vour machine’s dock is
responsible for telling the recipient
when ivwas sent. [f the dock is
out, you could run into problems
if yvou needed o prove that the
fax was sent by a cermin ime
(share offers, etc.). E-muail is
different, in that it is out of vour
conirol (and hence, kess open
fraudulent use). In this cise. vour
Imternet service provider’s time
server is used w add the ime
stamp. There are utlities around
that will use a time server 1o
reset a PO's real time clock
when online. Such a utility is,
for eample, included with the
Turnpike Intemer access sofiware.

Some such kind of dock
resetting provision is, unfortunately,
needed in many applications:
Unfortunately. the reakime clock
is. despite the use of the 32-7oskHz
covsial reference commonly
found in digital warches, not very
accuiare, and mﬂd-c.t. y lose or
gain time quicker than vou would
expect. Going into MS-DOS mode
and re-entering the date and time
manually is possible, but iUs a pain
in the backside and dependent
on you haviag an accurate clock
or watch in the first place. It gets
worse, though. If the machine
goes into i sleep” mode — as
many recent ‘green” PCs do when
they haven't been used for some
time —Windows doesn’t pick up
on the right time, and this is only
rectified when the machine is reset

Such a stte of affairs is cleady
inadequate for programmers and
other professional users, who -
need o know accurately when
files are generated (1o keep track
of different versions, etc.) or sent
o others. A Galleon clock is the
easiest and cheapest solution, and
can be programme:d 1o upxlare
the rime every minuie if needed.
You could use the Interner time
server utility, but unless the server
uses MSF or a dock of similar
accurnicy; then itis rither
paintless (if, of course, vou're on
the Internet in the fisst place!).
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The PC's realdtime clock is
powersd by a small Ni-Cd bantery;
which charges up when the
maching is switched on. Over
time, however, the battery
deteriorates and should the PC
not be used —=even for short
periods — with the battery in this
state, then the realdime clock
will lose its settings. To replace
a hattery — which means aking
the BC apart completely —is a
ume-consuming task for which
the average dedler is likely 1o
charge berween 230 and £100.

By using the Galleon clock,
though, the correct time will be
set whenever the PC is booted up.
Both Windows and DOS wtilities
are provided (the Windows urility
has been tested 1o work with
versions 3.1, 3.11 and 93).

Serting the clock couldn’t be
casier. Insert the two supplied
AA battedies and, within three or
so minutes, it locks into the radio
signal and deduces the correct
time. Inserting the baiteries
wis the most awkward msk —
the batteries spring outwards,
making replacement of the cover
difficult. You won't have 1o worry
about this 100 oftén - a bamery
life of 2-5 vears is claimed,
although using the alirm will
obviously reduce this. Alkaline
barieries are recommended as
replacements: An icon at the
top-right of the dock display
will appear when the bauery
is nearing the end of its life.

On initial power-up, a littde
rdio mast appears on the bottom
left of the display, together with
between 1 and 4 dashes that
indicate the strength of any 60kHz
signal in the vicinity (which could
include harmonics and beat
frequencies produced by TV
timebases, computer clock
oscillators, the coil at the end of
graphics mbler's pen and the like).
If severnl minutes have elapsesd
and nothing has happened, oy
moving the clock; when the radio
mast flashes, the MSF signal has
been found. Shortly after this,
the time will be displayed.

electracer advertione efectveness measurement Lok Trak), o

Regular alarm-clock use is easy
The 24-hour clock display is in
mwo parts. The top section
displays hours. minures and
seconds, while the bortom
section tells vou the month and
date. If one of the buttons 1o
the right of the display is pressed,
the seconds display indicares
the dav of the week instead.

If vou press the large bution

to the left of the display, you
invoke the alarm-setting mode:
The Galleon clock has two
alarms, and the one required

is sccessed by the number

of key presses.

Alarm time is set by the two
keys 1o the rght of the display;
the top key increments upwards,
while the bottom kev increments
downwards, A bell ssmbal on
the display informs you that the
alarm is primed and ready © go.
On the top of the clock is an
oversized button which is
used to switch off the alarm
mode (if in setting mode),
ar simply silence the alarm
when it goes off. The alarm
call, incidentally, is loud,
piercing and quite difficul
10 sleep through! Pressing
the tap button also switches
on the backlight — a sepanue
bunon for this would have
been preferred.

The device was used neara
PC with its case removed, thus
subjecting it to a barmge of
computergenenited interference.
It still managed 10 acgnire the
MSF data afrer being reset
(the batteries removed and
replaced), indicating that it
can be used with some success
in electrically noisy areas.

That said. the review location
wits only 150 miiles orso from
Rughy: In areas Rarther away
from Rugby, or at locations
with poor radio reception, we
recommend that the cdock is
keprt as far away as possible
from devices like display
maonitors, TV sets and computers.
In fact, this policy should really
be adopted whatever happens.

On the subfect of computers,
let’s move onto the PC interface.
Supplied with the clock is a lead,
and a high-density 3-3in. disk
that contains the software. The
lead has a 4way modular jack
(of the sorr commonly found
on modems) at one end,
which plugs into the dock:

At the other end is a Qway
female D-iype connector,
which plugs into the PC's spare
serial port. IFthe only available
serial port on vour computer
has a 253-way connector,

then vou'll need an adapiar
(order as JMOS). price £5.99).

There are two versions of
software on the disk. The first
is a resident DOS driver thai,
after insuallation, is called up
by the starr-up files. Installation
is made a5 painless as possible
by the use of a “plain English”
installation program that cardes
oue the donkey work for vou.
The driver, known as PCFD.
is then installed onto vour
hard disk. Depending on the
serings chosen during
inszallation, PCED reads
the MSF dama from theclock,
and updares the PC real-ume
clock accordingly: Updates
can be whenever the machine
is turned on, or as frequently
as every few seconds,

The Windows software,
likely 1 appeal 10 the majority
of users. is rither more fun. Install
the file a:\win31\setup.exe
andd you're greeted with a
window, labelledd RCOM, that
displayvs a large digital clock
with its time derived from the
(updared) PC real time cdlock.
Installation allows vou to specify
whether time, ditte or both
are set, whether updating
ecaurs once (at bootrup)
orperodically (with 2 user
specifiable period), the seril
port used (1 to 4). and time-zone
correction (for those using the
equipment owside the UK).

Once installed, these options
can be changed in the RCCM
window by dicking on the
‘options’ button. Clicking on
the ‘receiving’ button,
meanwhile, gives vou a
signal strength display:. The
hardware/software combination
worked fisst-time with no hassle

whatsoever — which is unusual
for most computer peripherils,
at least if my experience is
anything to go by! Galleon was
partnered with a 456DX33/8M-
byte RAM notebook, running
Windows 3.11. This software
will also run under Windows 3.1,
andl has given no tmuble o
Windows 95 users: Ifyou
chose 1o upgrade o the
Windows software from the
BOS version, delere all reference
10 the PCFD driver in the star-up
files (and the file/directory iself)
= Windows doesn't like i

Inside the clock. eventhing
is laid out nicely. The double-
sided fibregliss PCB holds all
the components, except for the
ferrite-rod radin aenal, which
15 mounted towards the back
uf the case. Extensive use is
mude of surface mount
technology, and the clock’s
two ICs (a clock chip under the
LCD panel, and the MSF receiver
1C) are mounted directdy onto the
board as chips, and covared with
blobs of black resin 1o peotect
them. A quartz crvsal is clearly
visible: and this is used asa
secondary reference so thar the
clock will “free-run” an those
occasions when MSE cannot be
received, such as during periods
of transmitter muintenance or
poor reception. On the back of
the board are components used
in the PC serial interfuce. A nice
point is that the backlight bulbs
are standard irems, which are easily
accessible and thus, ewsy 1o replace.

All in all, the Galleon MSF
cloxck is 2 handy gadget with some
very importnt PC applicitons.
Never again will vour PC fail 1o
tell you the dght time, unless
vou five or work in an area thar
cannot receive the MSF signal!
Remnforced concrete buildings in
buileup cities could. for example,
pose i problem. Galleon also
mikes a handy alarm dock oo,
which is compact enough o stow

away in travel baggage.  [MEH

MSF Clock with
PC Interface

Order As CH53H
Price £117.44.

Backlight

TECHNICAL SPECIFICATION

MSF radio signal, with crystal backup
Date, day, alarm, time (24 hour; h:mis)

Reference:

Display:

Algrm: 2, independent

Time setting: Automatic

Battenies: 2 x AA (alkaline recommended)
Batiery life: 2-5 years

Dimensions (WHD): 111 x 64 x 133mm

Other features: Automatic BST/GMT conversion

RS-232 interface and
PC (Windows 3.%'95, MS-D0S) software
for update of system clock

Signal strength mster
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Put your finger on the pulse!

Fyow have ever designed and buile
Iy‘uur own digital drcuits, vou will
when vou apply power forthe
first time and waich to see if the
labour of vour love works first
time. In the authors experience,
more often than not, it doesn’e!

Circuits driven by
microprocessors, microcontrollers
or large numbers of linked gates,
counters and so on are not at all
easy to Bl find. When you are
dealing with a complex circuit
with dam and address buses,
or many interrelated control
and status signals, vour frusn
multi-meter isn't very helpful.
You can (and should!) monior
the current deawn when yon
first power up, to see if your
circuit draws about the expected
current, oris about 10 go into
meldown! The trouble is, ifthe
current drawn looks about right,
wiat do vou do next?

Once vou have followed the old
and imvaluable masdm “First, check
the power supplies!”, you are left
with two alternatives, largely
governed by vour own degree of
digiral and electronic knowledge.
If you don’t know much abour
how these circuits work, vou are
left with the laborious task of
rechecking vour lavout and
solderng looking for a wrong
connection, a short or open
circuit, or the like.

know that “heartin moudh” feeling.

FAULTFINDING
DIGITAL CIRGUITS

08 0005006000000 00 e e e 9

Hyou designed the circuit
vourself and presumably know
exactly how it ticks (or should rick!),
orif vou have the abiliny o follow
and undersiand the dreuit diagram,
breaking down the drauit into 1ts
related and interdependent parts,
all (sic) vou have 1o dois check
which bit doesa’s work.
Sometimes vou ain do this with
a simple meter, especially if the
circuit sertles into steady logic
states dependent on the last
selected step or input. Sometimes
an oscilloscope can show the
presence or absence of high speed
conro] or access signals, espedally
if thev are repedted regulariy.

However, the frustrating thing
about faule finding many high
speed digiral circuits is that
digital evenss lasting only a few
micraseconds; often in a specific
sequence or time relationship,
are almost impaossible 1o monitor
using common or garden test
equipment such as meters and
analogue scopes.

Even those of you lucky enough
1o possess a digital storage scope
my find it is not capable of showving
you enough abour whar s happening
simulmneously at the vartous crudal
control points in 2 complicated
dizizal circuit. So what do you do?

You end up playing a guessing
game. Just whart could be
happening? You try to visualise
the operation of the circuit,

imagine what would result if
this or that were happening

anid make adjustmenis or
replicements accordingly. If vou
are really on the ball (or just plain
lucky?) this approach sometimes
hits the nail right on the head,
but you may just end up hitting
vour thumb, particulariy if
expensive replacemen parts
prove to have been unnecessary!

It is every digital designers
dream 1o have the ability to
actually see exactly whar is
happening at a number of poiats
in his or her circuiz, as well as
secing when those events are
happening in relation  ich
other. If vou can see whit is
(or isn't!) happening. you can
stirt 1o trce the reasons for that
and pu it fght. Of course, Logic
Analysers have been able to do
this for vears, but have always
been fnghteningly expensive for
all but the biggest company’s
design labs. with price tags that
would look guite at home on a
three bedroomed semi?

This has now changed! Black Siar,
the well known and respeaed
professional test equipment
manuficiurer, have produced
an excellent 32 channel Logic
Analyser which allows the capuure
and display of simuliancous events
on up 10 32 digital lines, friggered
by a choice of avo programmable
combinations of logic stmes on
those input lines (two 32 bit logical
wornds). Acquisition of dara may
be single shot, or repetitive 1o
look for a match of logic conditions
with prestord reference memony:
The LCD display allows eight of
those channels o be displaved
ini 2 scope type timing display,
with a number of selecable
time resolutions; or will allow
display of dam in one of sixteen
different combinutons of HEX,
OCTAL or ASCH formas for
those looking for specific
coded data panerns.

The long and short of all that
is that this instrument will allow
you to ake a digital “snapshot”
of the logic changes occurring
within your circuit for a period
determined by the sample clock,
which may be berween DC (100Hz
for the internal clock) and 33MHEz
If a write or larch pulse is happening
at the wrong time, or a one shot
select pulse isn't happening at
all, you will be able to deardy see
this on the LCD display. For
example, vou cin check the exact
data wrtten 10 a port, lach or gate
and counter combintion under
chosen trigger conditions, which
tiakes all of the guesswork our of
faul finding any digital drcuits.

The Black Star model 3332
Logic analyser (Maplin order
code DTSST) retails ar £498.72
VAT (5584 inc), which is stilla
considerable sum of money
However, for anvone regularly
involved in the design, building,
test or repair of almost any tvpe
of 3 Volt logic based circuitry; the
time and frustration avoided by
being able o observe and
analyse the function of 4 drcuit
instead of using the “poke and
hope™ technique will soon make
the purchase of this instrument a
very warthwhile investment.

It is unformnately beyond the
scope of this feature 1o detail
fully the opernuing features of
this unit, bur it does include a
serial oumput for display printouts,
as well as providing for a number
of optional plug in accessories
such as dedicated] configuration
boards for testing circuits
based on selecred popular
micraprocessors and a
communications pod designed 10
simplify monitoring of standard
imerface poris such as Cenironics
and RS232, Full details, as always,
are in the new 1997 Maplin/MPS
caralogue available now from

WH Smiths or through' Mzplin
stores and mail order.

NOW YOU CAN SEE THE COMPLETE MAPLIN
RANGE OF GOODS ALL UNDER ONE ROOF AT

THE MAPLIN SUPERSTORE

AMONDO

Virtually every catalogue item on display
Hi-Fi separates from Pioneer and Teac
Music/Disco Studio
Audio Listening Bays
Internet Demonsiration Area
In-store Cable-making Service
Television/Satellite TV equipment
In-store Demonsiration Areas
Equipment Hire and much, much more

COME AND SEE WHAT
WE'VE GOT IN-STORE
FOR YOU AT MAPLIN’S

BIGGEST, BRIGHTEST,
BEST-EVER STORE!

[H

REGENT STREET

O THE HEADHOW

YORI RD FLYOVER

]
(

MONDO Maplin, 3 Regent Street, Leeds. Tel: (0113) 244 9200
THE WORLD OF ELECTRONICS AND BEYOND
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OUR LATEST IRONS
Wlll SAVE YOU
SOME BRASS

Our quality range of thermally balanced

irons is now even better than ever.
Easier to handle, cooler to use, each iron
is manufactured in the UK and meets CE

conformity. There’s an ‘In Handle'

adjustable temperature model

and burn proof lead option and a
wide selection of soldering bits.
That's the good news. The even

better news is that all our irons are

still very competitively priced

EERV (R 8

e r furiner defails,or a copy of our brochure,
i call or write fo:
ANTEX
(ELECTRONICS) [TD
2 Westbridge Industrial Estate,
Tavistock, Devon PL19 8DE

Telephone

01822 613565
or fax
01822 617598
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Text by Maurlce Hunt

An easy to build and inexpensive, yet bighly effective
Train Effects Generator Kit, capable of providing
Jour synthesised train sounds — whistle, chuffing,

level crossing bell and crossing a bridge. This kit will

add the finishing touch to your model train
layout for added realism and excitement!

|__FEATURES |

Four realistic train
sound effects

Automatlc
power-down

Sound effects chip
- bonded to PCB

Kit includes hook-up
wire and solder

APPLICATIONS

Model train layouts

Amateur dramatics
productions

Toys and games

he Trin Effects Generator
kit is very simple 1o

construct, and it is also
child’s play 10 use — just press
the appropriate push switch
to activate the required sound
effect. Thereis no need 1o
worry about switching the

: circuit off after use, since it

INCOTPORIES AN AUtoMmatic
powerdown function, and
current consumption is low

i even when activated, giving a

long battery life. This makes
the project ideal for installation
into children’s toys and games.
providing them with hours of
economical enterainment.

Button | Sound Effect

51 | Whistie

s2 Steanf train chuffing

53 Level erossing beil
fAmerican)

54 Crossing a bndes

[ETR T

PROJECT
RATING
Kit Available

Order as 95219
Price £6.99

Table 1. Sound effects
available.

Circuit
Description

Referto Figure 1, showing
the circuit diagram of the
project. The circuit is based

i around IC1, a sound effects

generator chip. which
synthesises the various train
sounds. Note thar this CMOS5
chip is supplied pre-bonded
directly to the PCB.
and is protected by 4 hard
resin coating. Nonetheless,
the usual anti-static
precautions should be
applied when handling the
unassembled PCB, to avoid
damaging the chip.

IC1's pad designations
are shown in Table 2.

@D ELECTRONICS AND BEYOND
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The circuit is powered by a
2-25V DC power supply, ideally
from a pair of AA-size baueries
(not supplied), providing 3V DC
(a suitable battery holder is
provided in the kir).

Pusirio-nuike switches Sl are
used o aaivate the four different
sounds, and pressing one
autonutically switches on the unit:
if left unused, the cireuit will
automatically be powered down,
hence, no onfoff switch s required.

The audio output of IC1 is
fed via R2 into the base of npn
transisior TR1, which amiplifies the
signal 10 drive the loudspeaker, SP

Board
Construction

The only components that
need to be fited to the board
are the two resisiors RL & R2,
and mansisior TR1. The
remainder of the offtboard
parts are connected by means
of the hook-up cable supplied.
R1 is the 270kQ resistor
{colour code red. violet,
vellow, gold), and R2 the 6808
(colour code blue, grev. brown,
gold). Ensure that TR1 is fitted
the correct way round, that is,
with its ‘EBC -marked leads

in the holes matching those prinied

on the PCB legend —some

manipulation of the tansistor keids

may be required to achieve this.
Connect the external

components — switches S1-4,

loudspeaker SE and batery

holder to the appropriate

positions on the board, using

lengths of the hook-up wire,

as required. for the switches

and speaker wiring. The

bared ends of the hook-up

wire should be wisted

together and tinned before

soldering them to the

components'board. Ensure

that the baterny halder

is wircd in the correct way,

so that the red lead fits

in the hole marked “VCC',

and the black lead in the

hole marked ‘'GND'. All the

cables can then be twistexd

together in pairs, for neatness.
Trim excess component

leads from the underside

of the PCB. Huving

complered the board

assembly, check yourwork

for misplaced componenits.

solder whiskers, bridges

and dry joints; then clean

excess flux off the board

using 1 suitable solvent.

a1 +2.2 to_5V DC
|
S 270k
S3 ] : »
S I =aTululuju]n a0
52 13121110 9 B
L o0 11 7] TR1
s1 80503
o o2 IC1 U
=] cica2113 5[]
= {13 4[]

R2
—i

K
8800

Figure 1. Circuit diagram.

Pad position ' Pin | Function

--}»wgiﬂmﬂlmm I

|J.‘ SR

TG3 Trigger 3 ing
| Table 2. Pad descriptions of IC1.

G2 | Trgger 2 input pin, active low
TGL Tngger 1 input pin, active Igw
AUD Audio sutps

VSS Negatne supply, GND

| END1 | Section 1 end pulse outpul. opsn drain, scihe low
END2 Section 2 end pulse output, open dmin, acthe low
END3 | Section 3 end pulse oulput, open drain, active low
TEST Test pin
VDD Positive supply
ascz | Osciliztor output pin
OSC1 | Oscillator input pin

TG4 Tngeer 4 input pin, active low

A PN, active low

IC1 bonded on PCB.

SPECIFICATION

Operating voltage:  2-2-5V DC (3V nominal)
Operating current:  70mA (average)
Standby current: <duA

PCB dimensions: 77 x 49mm
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‘ Testing and Use

| it two fresh AA-size baneries
| into the holder the correct way
‘ round, as shown on the holder
irself (with the baery — terminal
against the spring). Now push

tenin sourid effect should be
emitted. Trv each switch in tarn.
which should result in a different
sound effect for each buion
pressed — see Table 1. Note,
vou will aced 1o wait for one
sound effect to stop befare
being able 10 acivate another

for use and can be installed
into the chosen application.

It is possible to significantly
improve the overall sound
from the loudspeaker. by
cither fitting it rigidhy into
a box (with a sound hole),
or by abutting it with the
open end of 4 lengih of
tubing of a diameter marching
the speaker (e.g. the cardboard
tube from a kitchen roll or
sinsilar), which has the
effect of making the sound
louder and more resonant.

fyour modlel mmiin lavou

hus a minnel. the loudspeaker
could beinstalled inside

it for an suthenuc “tRun

in a nnel” sound!

one of the switches, and a familiar

1f all is well. the drcuit is ready

Some experimentition will be
required 1o achieve the best
sound for the chosen application.

¢ Alternatively, a larper loudspeaker

could be fitted. of a similar
impedance/ power riing o
the specified type.

A separate kit could be
instalied into areas on the
lavout where vou have a
level crossing, bridge. etc.,
to provide a dedicared sound
on that feature —worthwhile
on large layouts. The push
switches could be replaced by
reed-switches embedded in
the ok, so tut the sound is
automatically activated when
the tran armves, thus making
the (f117) controller’s job easiern.
Of course. the kit could be
installed into the train itsclf,
ussuming it was large enough —
why not impress vour neighbours
with a fully eatured treain layout
built into the back garden. . .

Note that the batterics
should be replaced periodically,
10 wvoid leakage. Alkaline
ovpes will last longer. and
tend to be more leak-resismnt
than normal zinc-carbon cells.
Ni-Cad bameries are not
really suitable. owing to the
verv low power consumption
of the circuit. HITTRRIC

e
A magnet installed
under a model train.

A reed switch fixed to a model train track.

OPTIONAL PARTS LIST |

(EM15R)
[FY48C)

AA Hattery — Pack of Four 1Pt
Duracell AA 2

The Maplin ‘Get-You-Working' Service is available for this project,
see Constructors” Guide or cumrent Maplin Catalpgue for details.
The project items (excluding optional)
are available in a kit form only.

Order As 95219 (Train Sounds Kit) Price £6.99

The MICRO MODULE
. ANEW LOW COST controller
ﬁ@at gives you customisation
or as

little as

B

tizat 17-12 Zone D, Chamsiond Bd ind. ESL.
x5

one off

Cambridee Microprocssor

Sestrns Emled

TECHNICAL
INFORMATION
SERVICES

76 Church Street, Larkhall, Lanarks, ML9 1HE
Tel: (01698) 883334 Fax: (01698) 884825
Technical Help Line (0 1698) 884585

We have the World's Largest
Selection of:

SERVICE MANUALS
CIRCUIT DIAGRAMS

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

Please Phone or Send an SAE for FREE
QUOTE & CATALOGUE of Publications
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NEW.
BODKS

30 Simple IC
Terminal Block
Projects

R. Bebbington

Constructors in electronics, particularly youngsters

and beginners. may think that the step from discrete
components to integrated circuits is a ‘bridge to far’.
Here are 30 easy-to-build IC projects that will prove
otherwise! Continuing the minimal soldering, screwdriver
technique of 45 Simple Electronic Terminal Block Projects,
this IC version forms a natural sequel. The book also
provides safe and simple integrated circuit solutions for
games, security, communications, music and other projects.
1996. 128 pages. Mlustrated.

All of the books featured on this page are available by
Maplin MPS Mail Order. Credit Card Hotline on (01702) 554000.
All orders for Maplin MPS account holding customers
and other orders over £30.00 inc. VAT will be despatched

free of all handling carriage charges. Orders less than
£30.00 will warrant a small order charge of £2.95 inc. VAT.
Export customers see current edition of the
Maplin MPS catalogue for details of carriage.

Electronic Proi

e R Bebbington

A=ty

Order as
95216
£4.95

Tne top hat and magic wand ars
familiar rademarks of the magician,
but throw In & few electronic
components and you have the
ingredients for a 'magician

extraordinaire’. This book offes ™

some simple-circuits that will add
an electrenic fisvour to some of
the basic tricks up the performer’s
slesve as well as adding s faw more.
Most of the circuits are easy to
construct and introduce the reader
to 2enies and paralisl circuits;
sensors, such as reed swilchas
and light-dependent resistors;
LEDs; multivibrator and Hartiey
oscillators; monostables, bistables
and schmitt triggers; NAND-gates
and decade couniers. All the
circuits are ideal for beginners

in electronics and/or magic,

and as a very practics! spproach
nas been adopted by the author,
they may also be suitable for
schools electronics courses.
1993, 84 pages. lllustrated.

Test Gear and
Measurements

Danny Stewart

This book is-a clear introduction to
iest gear In the nigld of elestranics.
As well as being a first class guide
ta test gear and its use, ihe book
includes much practical information
and reference matenal for the
more expenenced elecironics
enthusiast or student. Bassd on

& collection of feature aricles
originzlly published in Electronies,
this book is sure 10 be of great
value. Detsils are included of all
the ecommon (and not-se-common)
items of test gear, alongside
informaticn regarding its use in
various measurement situations.
1996. 166 pages. lllustrated.

The Novice
Radio Amateurs
Examination
Handbook
1 Poole

Amateur radio hias long captivated
the interests of may thousands of
people. To halp more people into
the hobby, a novice license has
been introduced into the UK.

, 1his book covers the basic

syllabus for the Novice Radio

* Amateurs Examination, and is

designed to supplement the
associated course. It also provides
a basic introduction into amateur
radio and the technology behind

it for anyone wanting o ieam
more; Topics included in the

book cover basic electronics,
radio receivers, transmitiers,
operating practices and much more.
1996. 144 pages. lllustrated.

*" Order as
= 95217

£4.95

So00OCOODOOOOORNOOBOODODD

The Internet and
World Wide Web
Explained

J. Shelly

Whenever the media gat hold

of something new, they make
a meal of it, hyping it up out
of all recognition. This book
explains what the information
superhighway really i and how
it relates to the Intemet and
the World Wide Web. However,

whether we wish to find out

information or to ‘converss’ with
others on the Internet who share
our particular interest, we come
face 1o face with Intemet jargon,
which is expiained in plain simple
English. This book will help you
understand and more imporianty,
give you the knowledge and
experuse 1o use the IntemeL
1996. 144 pages, lllustrated.

October 1996 ELECTRONICS AND BEYOND @D




Electronic

CIRGUITS

by Ray Marston

Ray Marston takes an in-depih look at modeirn
electronic filter circuits in this 3-part series.

Resonant L-C Filters

L-C filters are used primarily; but not
exclusively, in high-frequency applications.
Like C-R types; they can easily be designed
1o give low-pass. high-pass, band-pass. or
‘norch’ filtering action, but have the great
adv:tnmgc‘: of offering at least 12dB per
octave of roll-off, compared 1o the
6dB/octave of C-R types.

The two most important vpes of L-C
filter, from which all others are ultimately
derived, are the series and the parallel
resonant rypes. Figure 1(a) shows the
acrual circuit of a series resonant fileer, and
Figure 1(b) shows its simplified equivalent
circuit; ‘R’ represents the resistance of the
coil. The circuit's basic action is such that
the reactance of C decreases, and that of
Lincreases, with increases in frequency,
and vice-versa, and the circuit’s input
impedance is equal 1o the difference
berween these rwo reactances, plus R.
Thus, if ar some particular frequency;

C and L have reactances of 10k£) and
1kQ respecrively, the circuit’s input
impedance (ignoring R) will be 9kQ
at that frequency: and so on.

The really important thing about all
this is that at some particular frequency, £,
the reactances of C and L will ineviahly be
equal, and the circuit's input impedance
will then equal R, as shown in Figure 2(a).

! Suppose this occurs when the reactances
i of Cand L are each 1kQ, and that R equals

10Q. In this case, the input impedance
falls to 100, and the entire signal voliage
is gencrated across R. R's signal currents,
however, flowwvia C and L, which each

¢ have a reactance 100 times greater than R;

_'I | ] —-— '¥'a cm——— = == -— 100 - —_——
= [l
€ =mC 1 Veoitage
i across
. Input "\ Lorc
in 7 impedance Vour 50 i
IN = IN IN ViN E
[
L d
H L gnt————— == D -
frequency —= —=fregusncy ——s=
(o) (b) '
(a) (v)
Figure 1. Actual (a) and simpiified j
equivalent (b) circuit of L-C series : Figure 2. Graphs showing how (a) the Input impedance and (b) the L or C signal voltage
resonant filter. i of the series resonant filter varies with frequency.

1
2k2 wm c Je or [LC c
| :

. Zo 1
IN outr I : L = — c =
L L Gl 27 21tfcZo
(a) (b)
Figure 3. Ways of using a series resonant filter as Figure 4. Basic design formulae for all the L-C filters
(a) a notch rejector and (b) a notch acceptor. shown in this article.
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consequenthy: the signal voltage genented
across C and across Lis 100 imes greater
than the actual input signal voliage.

4s shown in Figure 2(h); this voltage
magnification is known as the circuit’s
Q. Note that the L and C voliages are

in antiphase. and the voliage generated
across the series 1-C combination is thus
zero. The §, impedance of L (or C) is
known as the circuit’s “‘characteristic
impedance, 7., and equals N ().

Figure 3 shows two basic ways of using 2
series resonant L-C filter. In (a), the 2k2Q
resistor (Rx) and the fler act wogether as
a frequency=selective attenuator that
gives very high anenuation ar i€, and low
attenuation at all other frequencies, ie.,
the circuit acts as a notch rejector. In (b).
the input signal is applied directly 10 the
filver, and the outpur is taken from across L;
this circuit thus acts as a notch accepror
that gives high gain at £ and low gain ar
all other frequencies.

Figure + lists the muajor formulie that
apply to the Fgure 1 series resonant
circuit, and also to all other npes of L-C
filter described in this article.

FiauresS(a) and S(b) show the actual
and equivalent circuits of a parailel resonant
filter; "I represents the coil’s resistance.
This circuit’s basic action is such that C's
reactance decreases and U's increases with
increases in frequency. and viceversa; cach
of these components draws a signal current
propartional to its reactance, but the wo
currents are in amiiphase, so the wral signal
current is equal to the difference berween
the Land C currents. Atf, the Land C
reactance are equal, and the total signal
current fulls o nearzero; the filker thus
acts as @ nearinfinite impedance under
this condition. In reality. the presence of
R madifies the action slighthy, and reduces
the [ impedunce, Z . 10 Z 7R Thus, if Z.,
equals 1KQ and R equals 109, the aciual
7 value is 100k Figure 5(c) shows how
the input impedance varies with frequency.
All of the formuliae of Figure 4 apply to
the parallel resonant filier,

Output Coupling

The two most popular applications of

the parallel resonant or ‘tuned’ filter are

in narrow frequency band amplifiers and
L-C oscillzors. In the former case, the
filter usually acts as the collector load of

a common emitter amplifier. cic., as shown
in basic form in Figure 6, so that the dreouic
gives high gain w the resonant frequency
and low gain at all others. An obvious
problem here is that of gaining access 1o
the circuit's output signals without loading
the tuned circuit and thus lowering its
effective Q. There are three alternative
solutions 1o this problem, and they are

all shown in the diagram.

One wiy 1o gain successtul output
coupling is 1o use the primary winding of
an RF transformer as the filter’s 'L
component, and to ke the output from
the ransformer’s secondary, as shown in
Figure 6(a). This system has the advantage
of giving a fully Aoming output. If the
transformer has a 10:1 turns mtio. the

output signal will have an attenuation factor,

‘@, of 10. Alternanvely. the coil itself can be

| |
IN SmC Pt = I maC
(a) (8)

7 2

T Tr(eﬂ._.__ :
i ) lnp‘ut
1| impedance
i

Z1N i
i
i
fe

X oo :

—= frequency — =

()

Figure 5. Actual (a) and equivalent (b) circuits of the parallel resonant filter, together
with a graph (c) showing how its input impedance varies with frequency.

N

(=) ov

Figure 6. L-C tuned amplifiers with low-impedance outputs using (a) transformer
coupling, (b) auto-transformer coupling, and (c) capacitive-divider coupling.

+8Y to +18V
|
R1
LTk -
<1
40—100pF
2N3804

our

[l]RZ lCS R3

o
22K T 47nF k0O

1 I T 4-[7_ni-'
o

ov Figure 7. Tuned-collector
feedback L-C oscillator.

Qi .
ZN3804 -
ouT
C3L R2
100nF Lu7

-

ov Figure 8. Basic Hartley
L-C oscillator.

provided with a tapping point, as shown
i Figure 6(h), to give an outpui by
autotransformer acdon, or the ning
capacitor can be made of two series-
connected components. 15 shown in
Figure 6(c), to give an output across the
larger of the pair by capaduve divider acton.
Note in these diagrams, that each circait
has arbitrarily been given an 2" value of 10
Each of these circuirs gives an output
impedance of Z@. Thus, it 7, equals
100K and 2" equals 10, Zout equals 1k,

L-C Oscillators

There are many different ways of using
a parallel resonant filer as the tuning
element infan 1-C uansistor pscillator -

Figures 7 to 11 show a few of them.
The simplest of all I-C oscillators is the
wuned-collector feedback tvpe. shown
in Figure 7. Here, Q1 is wiredl sis a
common emitter amplifier, L1 & CI
form the tuned collector filter, and
collectorto-base feedback is provided
vin £2, a small winding inductively
coupled to L1 and which thus provides
a transformer action. By selecring the
phase of this feedback signal, the circuit
can be made 10 give zero loop phase
shift at the tuned frequency so that.

if the loop gain (determined by T1's
s ritio) is greater than uniny;, the
circuit oscillates. With the component
values shown the oscillation frequenay
is variable from 1 1o 2MHz via C1.
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NI
[

LC IR?_
T1

i
OnF L1470k

i
=
H

mu C2 :
- 33nF Q1 }
, 2N3904
— out
C3 _ ]
180nF | 7
mn
oy Figure 9. 37kHz Colpitts

L-C oscillator.

+9V
c3 E]Ff“_
2n0F 4k7
B
—
m=Ci IjEZ
; 1anF Ll470k
=mCZ p
-3 Qi }
[ [V \2N3904
- ‘ out
2.5mH l I
¥
mn
av Figure 10. 80kHz Gouriet

or Clapp L-C oscillator.

+9V

(]
i
1
1
i
1 JI
l 1
He 5o
i 727 T
1
1 o
i
1
I
1

R2 R3

10k 2k7

t +
‘ CN’ Figure 11. Basic Reinartz

L-C oscillator.

Figure 8 shows the circuit of a simple
Hartley oscillator. Here. collector load
inductor L1 is tapped 20% down from irs
top, and the circuit's positive supply mil is
connected to this @p point: L1 thus gives
an auto-transformer action. in which the
signal voliage appearing at the top of L1
is 1507 out of phase with that on its low
(Q1 collector) end. The signal voliage from
the top of the coil (which is 1807 out of
phase with the collecior signal) is coupled
to Q1 base via isolating capacitor C2, and
the circuit thus oscillates at a4 cenue
frequency determined by the 1-C values.

Note from the above description, that
ascillazor action depends on-a ‘common
signal’ mpping point being made into the
tuned circuit. so that a phase-splitting
autotransformer action is obuained. This
uipping point does not, in fact, have o
be made in the actual mining coil, but can
be made into the tuning capacitor. as in
the Colpius oscillator, shown in Figure 9
With the component values shown. this
circuit oscillates at about 37kHz,

Note in Figure 9, that CI is in parallel
with QL's output capacitance. and C2
is in parallel with Q1's input capacitance.
Consequently, changes in QL capacitance
(due to thermal shifts, etc.) cause a change
m frequency. This effect can be minimised
(and good frequency stability obtained)
by making C1 and C2 large, relative to
the internal capacitances of Q1.

A moedification of the Colpits osdllator,
known as the Clapp or Gouriet oscillzor,
is shown in Figure 10. Here. a hurther
capacditor (C3) is wired in series with L1. and
has a value thar is small relative 10 C1 and C2.
Consequently, the drcuit’s resonant frequency
is determined mainly by the values of L1
and C3. and is almost independent of
VArELONS in transistor cipaciances.

This circuit thus gives excellent frequency
stability. With the component values
shown, it oscillates at about SOkHz.

Finally. Figure 11 shows the basic circuit
of a so-called Reinariz oscillator. Here, the
tuning coil has three inductively coupled
windings. Positive feedback is obtained by
coupling the collector and emiter signals
of the transistor via windings L1 & 12,

Both of these inductors are coupled 1o 13,
and the circuit oscllates at a frequency
determined by 13 & Ci. The diagram
shows typical coil-turns mtios for a drcuit
designed 1o oscillare at a few hundred kHz

(a)

Figure 12. Circuit (a) and +4GdB-: _______ ; -
performance graph (b) of a
‘false’ L-type low-pass filter.
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Figure 13. Circuit (a) and performance graph (b) of a genuine L-type low-pass filter.
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Figure 14, Circuit (a) and performance graph (b) of an L-type high-pass filter.
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Low-pass and
High-pass L-C Filters

Figure 12(a) shows the basic circuit of a
“false’ L-type low-pass fileer: Land C act
together as a frequency-dependent

atrenuator: At low frequencies, the

reactance of L is low and thar of € is high,
so the circuit gives negligible atenuation,
and at high frequencies; the reactance of L
is high and thar of C is low, so the circuit
gives high attenuation. The circuit thus acis
as a lowe-pass filter. [ have cilled it a “false’
filier because the circuit will oaly work
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correctly if it is drven from a source impedance
equal to Z,, but there is no indication
of this factin the diagram. The dreuit is
actually a series resonant filter (like Figure 1),
with its output taken from across C. If the
circuit is drven from a low-impedance
source. the output will consequently
produce a huge signal peak at f.. as shown
in Figure 12(b). The magnitude of this peak
is proportional 1o the circuit’s Q value.
Figure 13(a) shows how the above dircuit
can be modified to act as a genuine Ltype
low-pass filter. by wiring Rx in series with
the circuit’s input, so that the sum of Rx and
Rs (the input signal’s source impedance)
and R (the resistance of L) equals the
circuit’s chamacteristic impedance, Z,.
The addition of this resistance reduces
the circuit’s Q to precisely unity, and the
low=pass filter conscquently generates the
clean ourput shape shown in Figure 13(b).
Figure 14 shows how the above principle
can be used ro make a good Ltype high-
pass filter: the output is simply taken from
across inductor L, rather than from C.
Note in both these circuits, that resistor
Rx can be reduced 1o zero if the filter’s Z,
value is designed 1o match Rs, as shown in
the design formulae of Figure 4. Also note
that the ourputs of these filters, like those
of the series and paralled resonant ypes,
must feed into high-impedance loads only.
The most widely used tvpes of low-pass
and high-pass filters are balanced. marched
impedance types that are designed 1o be
driven from. and have their outputs loaded
by, & spedific impedance value. Such filters
can readily be cascaded, 1o give very high
levels of signal rejection. Amongst the most
popular of these filters are the T-section and
"-section low-pass types shown in Figure 13,
and the Tsection and r-section high-pass

-
[
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R< ouT
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(a) Note: Rgs=R,=Zgq
Figure 15. (a) T-section and (b) = -section low-pass filters (see Figure 4 for design formulae).
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Figure 16. (a) T-section and (b) x-section high-pass filters (see Figure 4 for design formulae).

types shown in Figure 16. Note thart all of
these ypes give an output roll-off of about
12db/octave (= 4ldB/decade), and must
have their outputs correctly loaded by a
marching filter section or terminating load.
Their design formulae is given in Figure 4.
Finally, to complete this ook at L-C filters.
Figure 17 shows 2 useful “rest gear”
application of Fsection low-pass filters,
45 AC power line filters that will stop
line-borne interference from reaching the
test gear. or test gear generated hash from
reaching the AC power line. The circuit is
useful up to about 25MHz.

ImH ’ imH
NO—=—YY ‘—T—'l G
A7nT ?4%?

Lo . OEF

Figure 17. T-section mains (AC power
line) input filter rejects line-borne
interference up to about 25MHz.
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September 1996

8 to 11 September. Presentation Tachnoogy,
Esis Court. London. Tek: (D171) 370 8229,
12 September. City & Guilds Radio
Amateur's Course at Highbury College
Porsmaoutn. Tel (01705) 383131,

12 to 15 September, H-F Show, Ramada
Hotel, London. Tel: (0181) 686 25589,
1? to 19 Septemba Computing in
anifactunng, NEC, Birmingham.

1632) 5a4455,

I-u, L

18 ta 19 September. E/C UK,
Olympia, Lordon. Tel: (01981} 590481

18 to 19 Seplamber Instrumentation
Exhtwtion, Aberdesn. Teir (01822) 614671.

21 September. Radio Haly,
Scottish Convention, Glaseow
Tel: (817077 652015,

25 to 26 September. Digital
Pr . Sheraton Ss\,-l.
: (D181) 614 BD4AZ

25 to 27 September. Ocect Technoiogy
Canfersnce & Exnibition, QEl Conference
Centre. London. Tel: (013206) 631331

2510 29 Septamber LIVE - Cansumer

Et=ctronics Show, Earls Court, London.
Tel: (0181) 742 2B28.

October 1996

4106 Octuber RSGH Intemational HF
Comvention, Windsor, Tei: (01707) 638015,

5 to 6 October. Naodel Ralvay Eshiinon,
NEC, Birmingham. Tel: (0121) 558 8851,
? October to 16 December. Scence

um Supern ghvway UK Tour,

grove Mussum, Glasgow.

l‘:’i-‘ 938 §192,

8 to 10 October. Voice Europs,
London. Tel: (01244) 378888,
18 to 19 October. Leicester Amatewr Rado
Show, Lescester, Tel: [01707) 659015,

18 to 27 October, PT Home Shaw, NEC,
Birmingham, 72i: (0181) 849 8200.

28 to 30 October. Intematonal
Conference on Szeweil B — The First Cycle,
|EE. London, Tel: (0171) 344 8432,

29 ta 31 October. E=ctones Commars,
Barbican Exhibition Cantra, | ondan.

Tei: (01B1) 332 G044,

30 October. Netwerid Intsspt —

Computer Networking & Interoperability,
Earis Court. London. Teiz (0181) 848 6200.

November 19_96

1 to 3 November. Acom World

Compuiter Show, Olympia, Londeon.

Tel: (01295) T8E386.

6 to 9 November. Apple Expo, Olympsa,

London. Tel: (0171} 388 2430.

9 to 10 November. Radho Rally, Lsndudng,

North Wales, Tel: (01707) 659015,

tem-Approach to

. Szvoy Piaca,
AT

Hst.a_‘,

Olymipaa,

December 1996

3 to 4 December. D5P UH - Digtal
Signs| Processing Exhibition, Ramada
i5tel, London. Tek: (0181) 547 3947,

3 to 5 December, Int=mational
Online Information Exhibition, 3
London. Tel: (01865) T30275.

7 December. RSGB Annual Mesting,
Lerdon, Tel: (01707) 659015,

Please send details of events for
inclusion in ‘Diary Dates’ to: News Editor,
Electronics and Beyond, PO, Box 3,
Rayleigh, Essex S56 8LR or e-mail to
swaddington@cix.compulink.co.uk.

@) ELECTRONICS AND BEYOND

Wbatb

Economists Examine
IT Outsourcing

The Computer Secunity Research Centre
at the London School of Economics (LSE)
is to host a conference on the future of
outsourcing, under the title “Betrer Out than In—
the limits of oursourcing” on November 11.
Spetkers will include leading politicians,
lan Tavlor and Doug Hovle, as well as Guy Griffiths
from British Aerospace, Godirey Thomas
from SEMA, Gary Richards from Royal Global
Insurance and Diana Billingham of Hoskyns.
“There has been a great deal of concern
among both academics and practitioners
over how far outsourcing can be pushed,
and in particulur, how far @ company’s essential
functions can be entrusted to a third party™.
says Peter Sommer, o Visiting Fellow at the
1SE and oae of the oreanisers.
“We are providing a one-dav event ar which
these matters can be thoroughly aired and
we are pleased with the readiness with which
industry leaders accepred our invitation o
participate”, added Sommer.
Contact: London School of Economics.
Tel: (0171) 955 6153

Manufacturers picked up on themes that
had been used successfully for other products.
Glamorous women have been used throughout
the history of advertising to sell almost
anything — electric lamps were no exception.

Another popular theme was the Empire,
appealing to the patriotism of the consumer.
With the completion of the National Grid
in the 1930s and developments in lamp
technology, manufacturers emphasised
the savings to be made with their brand,
or they insisted that no smart modern home
was complete without their lamps. With the

recent development of energy-saving

and long-life lamps, these themes
have been employed yet again.

The exhibition draws on advertising
leafiets dating back to 1883, and
includes a remarkable series of adverts
from the magazine The Electrical Age.
Modern packaging brings the story right
up to date, and the illustrations are
supported by lamps and packaging from
The Science Museum's vast collections.
The exhibition is located in the Update
Area of the Science Museum Lighting
Gallery, and will run until January 1997.
Contact: IEE, Tel: (0171) 344 5427.

Light Work at

Science Museum

The incandescent lamp was developed

in around 1880 in the UK and the USA,

and within a few years, several firms

were manufacturing lamps and lighting

systems. They soon began advertising.

This Summer's IEE Archives Department

exhibition, held at the Science Museum,
explcres the advertising of
electric light.

LAVE 96

THE CONSUMER ELECTRONICS SHOW

October 1896



Manufacturing
Update From IEE

The IEE is organising a
seminar on developments
in manufaciuring, ringing
from prototyping 1o full
scale production. Entited
‘Manufacture — Save Time,
Save Money’, it will be held
at the IEE, Savoy Place,
London on November 26.

It is essential that both designers and
manufciiring engineers are aware of new
developments in production rechnigues.

The designer must be aware of how products
are shaped and formed — both for the rapid
iranslation of idea 1o the prototype stage,
and for cost-effective full-scale production.

The manufacturing engineer must give
guidance on the range of technigues available
and their relative cost, accuracy and repeatability.

Stero-lithography is primarily intended
for prototype manufacture; whereas the
latest development in wire EDM are for
both prototype and small volume production.

Laser forming is often thought of as
suitable for prototypes and small volumes.
but it is gaining ground as a production woll.
especially for usual shapes or difficult materials.

Electroforming is normally used for
volume production and has an outstanding
variety of applications.

Contact: 1EE, Tel: (0171) 344 3427,

LA R R R N N R R NN

Children and the Internet
NCH Action For Children is publishing an easv 1o
understand parent’s guide to the Interner at the
country’s leading consumer electronies show,
Live 96 at the end of September.

The guide will include opics such as safeguards
which parents can take o prorect their children
from pornography on the Internet and advice for
parents on how to help children access the enommous
range of educational material available in a safe way
Other dangers, such as how 1o shield children from
paedophiles masquerading as friends on bulletin
boards and Gvber chat channels will also be examined.

The-guide has been prompied by the publicity
surrounding the dangers to children using the
Internet, and issue that has led 10 numerous
prosecutions in the US. Whilst experis debare
whether or not the Internet should be exempt
from a country’s laws on printing obscene
material, children are accessing unsuitable
publications with very linle effort.

Anvbody wishing to obtain a copy of the
NCH Action For Children Parents™ Guide to
the Intemet should write 1o the Information
Department. NCH Action For Children,

85 Highbury Park: London N3 1UD.

Live 96 nuns from 25 10 29 September at Eards Courr,
London. Tickets are now on sale, pricesd £9 for aduls
and £5 for children. from (0171) 396 4345.

EARLS COURT

LONDON

25-29 SEPTEMBER 1996

¥4 DO YOU ENJOY

YOUR WORK
OR WOULD
YOU PREFER TO
WORK AT WHAT
YOU ENJOY?

If you are an electronics enthusiast and

looking for an interesting career with a future,
Maplin has the answer. As part of the Company’s
continuing programme for expansion we have
the opportunities available for

RETAIL STORE MANAGERS

ASSISTANT MANAGERS

RETAIL SALES ASSISTANTS

in new stores opening throughout the UK.

Affording a very rare opportunity to combine your
interest in electronics with a career, you should not
only have a good working knowledge of elecironics but
this should be combined with an apfitude for sales.

Working in a busy retail environment you will enjoy
a varied and interesting role assisting at the counter,
cashiering, stock conirol, merchandising, dealing
with customers enquires and providing the highest
level of customer care and advice.

Retail experience would be a great asset and to
become part of the team you need to be
self-motivated with a cheerful personality,

plenty of enthusiasm and be of smart appearance.

We offer excellent working conditions, a first class basic
salary plus commission and generous staff discounts.

If you have the skills, talent and experience to meet the
challenge of one of these positions then write to us NOW!

Send your c.v. with current salary details
and preferred location to :

Jane Watson (Retail Personnel Officer)
Maplin Electronics plec., Valley Road,
Off Station Road, Wombwell, Barnsley 5§73 0BS
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THE FVOLUT

SEI-TOP BONX

90000 OeO0000QOGO6GGES

Outside Microsoft, the IT industry is pinning its future ~
on the network computer and set-top box. But while 150
million PCs will be sold globally this year; set-top boxes .
are still on trial, and we’ll bave to wait until November

to see the first network computer from Oracle. Here,
Stephen Waddington talks to Robin Saxby, CEO of Advanced
RISC Machines (ARM), and asks how real is the vision of
the set-top box, and bow will manufacturers produce
products that are within the price range of the consumer.

Figure 1. A generic set-top box.

2 606 6606 00606689989

of the much-hyped information superhighway,

but no one is sure what fadilides customers will
want or for that matier, are prepared 10 pay: A varety
of roles have already been slated for it: the set-top
box will serve as a gateway 1o subscription and
pay-perview services delivered by sarellite, cable or
errestrial links; it will marshal videoron-tlemand and
other interactive services such as home shopping: it
could provide a low cost enrée to the Intemer, ruming
‘net surfing into a family pase-time. It could also serve
as a games console for advanced 3D video games

Just how these options will be packaged is an issue
for the entrepreneur or the markering professionals.
Whatever theyv decide, the technical challenge
facing the svstems developer is formidable.

Robin Saxby, CEO, Advanced RISC Machines,
reckons thar a fully featured seetop box providing
interactive multi-media services such as Video on
Demand (VOD) is about twice the complexity of a
PC. “But it will have to sell for one third of the
price, or around £330, reducing to that magic
price point of the video recorder of £130 1o £150.
if it is to win widespread acceprance”, adds Saxby.

Thc set-top bax is one of the key components

=
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Photo 1. Roﬁin Saxby, CEO
of Advanced RISC Machines.

Network Computers
Undeterred by the problems, consumer
elecrronics, relecommunications and computer
manufacturers are serambling o develop a
market-winning set-top box. Innovative ideas
continue 1o appeir. Recently: Teknema. based
in Menlo Park, California, has demonstrated a
protoivpe £330 network computer for use as
an ARM-powered Internet browser, called

Easy Rider. At Comdes Europe, Viewcall Europe
demonstrated a set-top box. Webster. specifically
designed for TV sets 1o access the Intemet's
World-vide Web sites.

According to Saxby, “The development of a
settop box at i price target of £330 ultimately
depends on the semiconductor industry’s ability
0 continue # pace of integration that, over the last
decade, has seen circuit complexities double every
18 months 1o two vears. Personally. 1 am confident
that this law; first coined by Intel’s Gordon Moore,
still applies and can deliver the goods”

However, it means that, 10 make a set-tap
box at an acceprable price, the svstem clectronics
will need 1o be shrunk 10 one or, at most,
two very large scale integeated (VISI) chips
Gertting the right silicon strategy will be crucial.

ATM g nd i

The designer’s primary objective must be
Cable 4 e minimise chip area and hence, overall sysiem
Shone | intarface | [Gnter cost. The chosen design methodology should

also be capable of delivering first time right
silicon, thus cutting time 1o market. And since ~
the system developer may need to support
several different set-top applications, the
system architecture must alsa be flexible.

Since implementation of applicition software
comes free, the resuliing system will almost
certainly be based on an embedded
microprocessor architecture; one that
is capable of performing a multiplicity of
signal processing and control functions in
real time, with a large part of the work
done in software rather than hardware.
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: - Figure 2. Block diagram

Components i L= _ | ofthe ARMT7S00. C
What will such a sistem look like? First, let's excamine | wuw || Bus arbitration ] :
the systems functions that are performed by the : i = = 5
interactive set-top box and then the electronic 4K Coche —'} infariupta + Timers |
functions that will be needed to provide this capability, - : ' | :

Whether senvices are deliveredl by satellite, terrestrial  : e L0 0 :
mmansmitters or cable. the setzop box will incompormte ' buffer - s
acommon set of funciions, as shown in Figure 1, el 1l
These include the network interface; decompression £ Tock ond Donss : x
of the digitised and compressed video and audio © management
tmnsmission: demodubiion of incoming dim: modubsion : = -
of outgring nsmissions; emor corection; sophisticated _ ; BhiA i
graphics aceelemion and up o Mbvre of main memony, - : DRAN

“Ihe semiconductor industry consultancy; Datquest, 3;;‘;‘-"3 :ji‘i—c E;I’:C_: : ﬁ:;‘;”er
recently estimared that the component cost alone. | s P /0 Entd
of an interactive set-top box, using present-day 1Saund || RGE liGreyscil
technology, would amount to betwéen £270 and : Out || DAGs §i LCD ! 4 x ADCs I :
00, But the marketing people say that the wrger = =
price of fully engineered set-top boxes in the shops
should starr at the £330 mark. So, the industry sill =
has a long way o go. Although network computers @ Svstem costis also heavily affected by
{cut-down set-top boxes) easily reach the £330 : memory costs. The solution with the most :
selling price using ARM73007, says Saxby: : efficient use of memory will be the cheapest. 4

To achieve these goals, systems designs will need @ The ARM7300 uses unified meni wy forboth
10 migrate to higher densite IC processes. Today, : main memory and video memory, giving :
ASIC processes with (Fum line widths are in widespread cheapest memon solution. but with innovatve :
use, while 0-35um design rules are now ¢coming on ©  hardware 1o maingain high performance. :
stream for high-volume leading-edge productslike ¢ A block diagram of the ARMT500 is shown in E
the Pentium Pro. The shrink in circuit dimensions — © Figure 2, while a chip plot is shown in Photo 2.
by moving from 08 10 0:35um line widths will reduce ©  According to Saxby; “A 32-bit PrOCessor is
the system chip count for a seetop box from four | mandarory for this application. but the die
to @ single chip, while the relative costof the silicon | size of 2 32-bit embedded RISC MICFOPTOCessor
would be cut by a factor of five, as shownin Tible 1. ©  can vary by an order of magnitude from :

i one RISC processor to another. The smallest,

et o2 | Be 1hew [oks : !)}' 4 !)ig m:!_rg'm‘ 1~. the filt\ 7. \\:'hﬁ:ll in_lp]timr:ntcd

Numier oF e ’ & 5 5 5 in 0-60um line widths, it tikes up just 3-88mm”. :

Chip S22 () 70 | 70 57 53 ¢ Burt despite its small die size, the ARMT is

Raiatve Soiution Cost 1 056 | g4t | 019 : directly comparable with other processors

Table 1. Semiconductor technology provides in terms of raw MIPS performance and

one solution to driving cost down. MIPSWarr, an impormant Bctor in controlling

chip dissipation”. ¢ Photo 2, ARM7500 die shot.

Speed Benefits

The move to smaller circuit dimensions brings
other benefits. The physics of semiconducior
devices is such that clock speeds (and hence,
processor throughput) increase rapidly as
circuit geometry shrinks, as shown in Table 2.
For example. a microprocessor that runs at
33MHz when implemented in a 0-8um,

can be docked ar over 100MHz when
designed in a (-18um process. This increased
clock speed wunslares into greater microprocessor
throughput, and this in torn means that many
more functions can be executed in sofiware,
The net result is 1o the chip size and overall
component cost.

Process Geometry (em) ]G-ﬁiD'S C='-35|0-25i[1-18
Mazimum Clock Speed (MHz2) | 40 150 166 180 1100
Table 2. Clock speed and data throughput

improves dramatically with diminishing
process geometry.

Choice of Embedded :
Processor :
Since-cost is a key factor in the design of a set-top
box, the choice of embedded processors will be
guided by the smallest die size compatible with
the required system performance. This handicaps
Complex Instruction Set (CISC) processors such
as the Intel x86 Bmily and favours one
or other of the RISC-based processors. :
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Figure 3. Second
level integration.

Photo 3. Online Media

Scalability

Scalabiliny, or the ability o match the RISC
processing power 1o the application, is also an
important design consideration. Provide too
much processing power and there is a cost
penalty: Provide too little. and the svstem may not
function to specification. The choice of processor
depends on the systems functionality; and could
range from a basic Internet browser 1o 2 fully
featured set-top box supporting video-on-demand
and other interactive services.

Ideally, systems designers would like a choice
of care processors each using the same
mstruction set and capable of running the same
software. The ARM RISC family now comprises 3
core processors, the ARM7, ARMS and StrongARM.
The performance sciles from 0 w over 200MIPS.

The most powerful of these cores. the
StrongARM. is a joini development between
ARM and Digital Equipment. It combines
ARM's low-power architecrure with Digital's
high-performance processor design expertise
and CMOS processor leadership to produce an
embedded chip core with supercomputer-class
performance.

Puning numbers on these claims, the SA-110,
running at 100MHz and operuing at 165\ delivers
1153Dhrvstone 2.1MIPS while dissipating less than
300mW of power. The 200MHz part operates at
2:0V and performs 230 Dhrysione 2. 1MIPS while
still running on under a watt of power.

Incremental Integration
One day. the set-top funcidon will be provided by a
standard offthe-shell chip, but its development will
be an evolutionary process as more functions are
pulled ontw the embedded microprocessor core chip.
A collaborative project between Acorn Online
Media, the Cambiridge-based set-top box designer
manufacturer, and ARM, provides a good example.
The rwo companies have collaborated in the
development of an embedded microprocessor
solution which provides many of the core functions
needed in a set-top box.

The ARM7500 is used by Online Media in its second

generation set-top box shown in Photo 3, but is
also available as an industry smndard produa for
use by other manufacturers. It comprises the core

32-bir RISC processor with a user VO, graphicsest
processor, sound DACS, seral PO, DRAM/ROM
controller and some basic glue logic.

The ARMT300 incorporates the funcrionalitv of
three previous chips — CPU, gmphics controller and
input/output memory controller — 1o achieve 2 saving
of approximately £40 on the Dataquest cost model.

ARM 7500 uses unified memony for both the
video buffer and main programme use, to reduce
memory costs. Performance is mainained by
using DMA and other hardware o transfer the
video, cursor or mouse, and sound dat

it is implemented in a 0-6em process, comprises
550,000 transistors and fits on a die size of 70mny’.
When clocked at 33MHz. the chip dissipates between
0-5 and W, and delivers 30MIPS of processor
performance. It is designed for use with MPEG 1 or
MPEG 2 decoders. The ARMTS00 dissipates typically
638mV normal operation on an SVGA monitor.

The next stage of integration will see the
ARM I}rucc;m i combined on-chip with both an
MPEG 2 video corprocessor and an AC3MPEG audio
co-processan, as shovwn in Fisure 3. This will eliminate
the need forseparite MPEG CP memories and deliver
a4 further £60 cost saving on the Dataquest cost model.
Together with the integradon already described,
the component cost for a ser-top implementation
will be reduced 1o berween £170 and £200.

The Network Interface

One of the most important design choices is the
network interface function. This is an area of great
desien diversity — in terms of bandwidth requirements,
communicaions protocc! and npe of phvsical aonneaion.
Several approaches are being taken to delivering
high bandwidth services over the local loop and into
the home. Online Media has opted for Asvnchronous
Transfer Mode (ATM) 1o pipe services into the
home: Another approach is to use a combination
of traditional coaxial and digial Integrated Services
Digital Network (ISDN) telephone lines. The
asymmetrical digital subscriber lines (ADSL) —an
upgrade of the waditional telephone line—is also
being considered as a set-top box interconnection.
In the United Kingdom, user wials of Video on
Demand (VOD) and other interactive services
such as home shopping, are being carried out in
Cambridge by a consortium of companies including
Online Media. The aim is to assess bothrthe technology
and the senvices (see panel). The trial system uses ATAL
In the Cambridge set-up, broadband services are
delivered to the home via kerbside ATM switching
modules, each serving a cluster of houses. Mult-
channel services are delivered over fibre-optic
links running @t 155M-bps to the kerbside unit,
then distributed to individual houses at rates of
up to 2M-bps over coaxial cable and mwisted pair.
The kerbside switch uses Asynchronous
Transfer Mode swaching technology developed
by Advanced Telecommunications Modules,
Cambridge. This is built around an embedded
ARM processor as shown in Figure %, 1o perform
a high-speed cell-switching function,

Modular Design

Other network issues 10 be decided include
the choice of modulation/demodulation

and error-correction schemes used: Within
the telephone indusiry; the Bavoured approach
is quadrature phase-shift keving (QPSK);
within the cable industry, quadrature amplitude
modulation (QAM) is favoured. DAVIC,

the Digital Audic-Visual Council, which is
currently defining interface standards for
end-to-end interactive systems, favours a

236 QAM standard.
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With such a wide variery of design variants,
modulation and demodulation schemes, network-
interfaces and so on w choose from, it's not
surprising that many set-top munufacturers have
adopted a modular design approach. Modularity
provides a way 1o keep our system-implementation
costs as low as possible withour losing the abilin
o serve as wide a vendor base as possible. In
these first generation systens, 4 processor board
1s teame] with a variety of daughter hoards, cach
catering for different oprions.

However, within five vears, they should be
thinking in terms of implementing their modular
dssign schemes inssilicon, or they will be left behind.

The AMBA Silicon Bus

The idea of rapidly designing embedded processor
svstems to a specific application and delivering
first-time-right design solutions is the driving force
behind the Advanved Microconuroller Bus Architecture
(AMBA). This was developed with the suppon ofthe
uropean Union Open Micmoprocessor Initiative (OMI)
project. and is being promoted as an open standard.
The basic idea is that design time and
development cost can be cut by re-using proven
macrocells thar conform to a common bus standard.
It is based on a standard on-chip 32-bit system bus
spedification. to which different microprocessor cores,
memory VO and peripheral cells can be added.
AMBA represents a complete design
methodology, embracing both hardware and
software. [t comprises a fully defined 32-hit silicon
bus. togerther with a library of macrocells. All aspecis
of the silicon and softwvare macrocell design are
spedified. The design methodology extends from
an initial HDL ¢ircuit description to final test vectors.
It includes an HDL behavioural model for each
macrocell, as well as on-chip test methodology.
This consistency of approach ensures thae ail
macro cells can be integrated in a unified design.
According to Saxby; “AMBA allows the chip
architect 1o quickly partition his chip for high
performance, low power, and for production
test access with minimal silicon overhead™
AMBA'S apen bus architecture provides a
mechanism for ARM and its partners — companies
such s GEC Plessey, VISI Technology, Texas
Instruments, Digital Equipment Corporation,
Samsung, Sharp, Cirrus Logic —1o pool development
resources and speed the development of a
comprehensive macrocell library: As this approach
gains momentum, the mother-daushier board
approach o svstem building will be superseded by
the mpicd protoyping of embedded silicon processors.
ARM engineérs are already using the technology
in-house. The recenty announced ARMT 100,
shown in Photo -4, is a reference embedded design
for PDA applications, designed around the AMBA
bus and — significantly - delivered first-time-right
silicon. Indeed, these first silicon samples are now
being evaluated by customers.

Multiple Suppliers

ARM offers multiple silicon sougces. The company
licenses its technology o 15 semiconductor
pariner companies, who focus on manufacturing,
applications, sales and markering.

ARM is the volume RISC standard. The ARM
community includes world-leading silicon
manufiacturess including Alcate] Mictee,

Asahi Kasei Microsystems, Ammel/ES2,

Cirrus Logic. Digital Semiconducior,

GEC Plessev Semiconductors, LG Semicon,

NEC, Oki, Samsung, Sharp, Symbios Logic,

Texas Instrumients, VLS Technology and Yanuha.

BueMAarory

ARM7100

Microcontroller

Conclusion

What then. are the requirements for success

in the set-rop marker? According 1o Sasby,

“First. equipment manufacturers that achieve the
highest levels of integration will be ahead of their
competitors in the price/performance same™.

‘Second, manufaciurers will need 1o be responsive
to global standards that are now emerging. The
Digimal AudioVisual Council (DAVIC) has now begun
this process, by defining different chasses of interictive
service. This will encourage the emergence of
stmndland chips for the sestop function and leverage
chip costs. Long term, we cin look o the emerzgence
of the single-chip sertop ASIC™, said Saxby.

Before then, however, systems developers will
move through several generations of embedded
microprocessor designs. The winners in this game
will be those with a well thought-out sificon
straegy, embracing the choice of processor
and the software support ols available for it

Finally, manufacturers must undemsiand the
marker and provide appealing services. In the
end, marketing pull rather than technology

ARMT 10a

Photo 4. ARM7100 PDA
reference microcontroller.

push. will decide the place of the seé-top box -
and who the winners and losers will be.

Figure 4. Kerbside ATM
switch from Advanced
Telecommunications Modules.
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he new version of PIPEX Dial access software

(version 3.0) is out, featuring a large number of

improvements over previous incarnations. Now, up
to five mailboxes can be accessed from the one account,
an ideal feature for families or small businesses, or even
if you need to have separate home and work mailboxes.
Also, a licensed suite of applications including Netscape
Navigator 2.0 is included. Together with 1M-byte of
Web server disk space, the program is now fully
Windows '95 optimised, and modems in the points of
presence throughout the PIPEX Dial network have been
upgraded to allow 33,600bps connections if customers’
modems have the necessary ability, making a pretty
decent Internet service provision all round.

UK Companies Welcome the Internet
Eight out of ten UK companies see the development of the Internet
as a husiness opportuniny and only 1% feel in o be a threat, according
to a survey commissioned by Barclays of the top 1,000 companies.
Barclays now plans to develop services for business customers o
help make the Internet even more of a commercial reality:
Commenting on the survey, Roger Alexander, managing director.
Barclays Emerging Markets Unit said, “There is no evidence from our
survey thar British businesses are being left behind on the hard
shoulder of the Information Superhighway: | am heariened o hear
that so many are alieady on the Interner and that their appreciation
as to how it might help them do business in the future s so high™
The survey did indicate companies accept that Internet usage is set
to grow and become more popular. More than 22% believe that over
half of their customers will be using the Internet by the vear 2000,
Jurclays has publishes] a guide for businesses outlining the oppomunitics
for using the Internet as a business tool, available from Barclaw
Contact: Barclavs, Tel: (08500) 400170,

seBssBOBRBOROBOBSOBOOOODGODORDRPOODDOBOBEBBOED

E-mail Virus

| | .
= 2 : |
| Maplin on World N1de Web . Scare Quashed

Maplin are now dipping their o Meticage - fHapla Fléchesic: Wilcmms Soocnd

1oes into the vasie pool of the ¢

'widﬁhh:ﬁal:wumhhn-hee

=iolx] ¢ US academics say that

HEEEE

internet. A variety of pages

fears of e-mail borne viruses
appear to be overblown,

(not graphic intensive) are o ——y

now on site. These pages

What's Hesd | What's Coot | Handboot | Mt Ssarch | Mst Opstoay | Ssbmae |

=] ¢ and are urging nerwork

include company news, a
variety of technical pages
including FAQs, manufacturers
links and more, The technical
sie s UIILI(‘.‘!’ conunuous :
construction and anv requests
for additional subject areas on
the site should be directed
webmaster@maplin.co.uk

For further details, check: :
http://vwwi.maplin.co.uk
Conuict: Technical Enquiries, z
Tel: (01702) 536001 :
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users to stop their misguided
efforts 1o warn others of

the non-existent threat.

Panic over unfounded

rumours causes another

very real problem — floods

of e-mail warnings that

can slow Internet traffic

1o a crawl. Security specialiss

say that plain e-mail cannot

carrv a virus, and that users

¢ can best protect themselves

by not opening attachments

unless they have a good

,
il
it
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Sony and Philips give Boost to WebTV

US strt-up WebTV Nerworks working on low-cost devices for
connecting television sets to the Web, has signed up two powerful
pariners: Sony and Philips. The endorsement by Philips and Sony
transforms Web TV Nerworks info a frone-runner in the rice 1o give
consumers 4 way onto the information highway, other than with
22,000 personal computer systems,

The Web 1V box incorporates a 112MHz CPU. a 33-6k-bps.
call-wainng compatible modem, CD-quality sound, and studio-uality
video — an imporiant consideration when moving PC-based images
to lower-resolution television sets. In fact. WebTV executives promise
viewers won't see the flicker common on PC monitors on their TV screens.

A ‘smart card’ slor accommodates Visa and MasterCard credit cards.
as well as ATM/debit cards for online mnsactions. A cordless kevboard
is optional. but most online navigation can be done with the remote,
which also works with an on-screen software-based kevboard.

Web TV works with a propdetary HTML 3.0-compatible browsern
Newscape Navigawor 3.0, and Microsoft Internet Explorer 3.0; other
features include flash-ROM upgradeability, RealAudio and MPEG
audio compatibility and foreignanguage font capabilities.

Almost the entire computer industry and the consumer glectronics
indusiry are looking at ways to make Intemet-access devices that would
hook up o a television set and sell for less than $500. The leader, so
far, is Oradle, which is pushing a concept called the network computer.

For further derails, check: http:/ /v .webtv. com.

Contact: WebTV, Tel: (+1) 408451 0712.

idea of what's inside.

Stone Circles

Stonehenge

Coinciding with summer

this huge monument. If

THE

RIGHT SOLUTION FOR YDUH

INTERNET NEEDS

solstice, Intel, English Hentage.
and Superscape have unveiled
a 3D virtual Stonehenge ai
http://www.intel.com/tech
one/stonehen/index.htm.
The moddel addresses the
mysteries of Stonehenge, the
beliefs that may have inspired
the monument, and the
techniques vsed to shape,
transport, and erect the huge
stones. Using a Java enabled
browser, it's possible to waich
the sun set over stonchenge
at different times of the vear
and decide for vourself why
Stoneage man errected

vou're planning an actual

trip to the site, the
Stonehenge Association at
http://www.stonehenge-
association.co.uk:80/
stonehenge offers its members
information on Stonchenge
and the surrounding area.
and armangements for a
special pass to go inside

the crcles. Meanwhile,

Save Stonehenge at
http://www.britac3.britac.
ac.uk:80/cha/cba/stonel.html.
run by the Council for British
Archaeology, offers information
on preservation effors.
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Roll Your Own

Over the last few months, we've
had the honour of looking at
varous methods of creating
home pages. We've seen how
commercial praducts can be
usedd to filter documents ereated
indesktop publishing packages
like PageMaker and QuarkXPress
orword processors like Word
and WordPerfect, creating files
which can be used direcitly

as World Wide Web pages.
We've also seen complete
applications which let you

create Web pages from scratch, .

inputting text and placing
graphics before creating HTML
files. Users of Internet service
providers like PIPEX Dial,
Demon, AOL and the like can
then upload these HTML files,
however, they are created, 1o
the Internet service providers’
Web servers, ready for anyone
clse with Internet access 1o see.
While it's great to see such a
range of products on the
market 1o create HTML
documents; it's even better to
see some which don't belong
to the big boys. There are a
few shareware applications
around which are 50 good
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that they need o be seen 1o
be believed. Onewe look at

now is PageSpinner, an

HTML editor which features

AmosE-WYSIWYG (what
you see is what you get)
fearures o allow ereation

of HTML under a very nice

environment. With only a
smattering of knowledge
of HTML and all its nasty
little tags, PageSpinner —
for a price considerably
cheaper than any of the
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Web-based Automatic Upgrades

A new subscription service from Cybermedia automatically
checks the Web sites of all the software manufaciurers
represented on your hard drive to see if there are any
upgrades available, and then can automatically install

whatever’s availuble.

Oil Change dials into Cybermedias Web serveérand
compares the list of updates with what's on the customer’s
machine. It displays the list of those not vet installed on
the user’s PC and then the user can choose whether

Or pot 1o accept the upgride.

For a bera version of Cybermedia, check:

http://www.cybermedia.com

commerdal products out
there— will do the business
very nicely; thank vou.

It's even nicer to know

that PageSpinner is 4
Macintosh-only product,
fearuring the same sort of
power and performance

as the likes of HoTMeral. Pro.
SoftQuad’s HTML editing
program. at a fifth of the
price and with an infinitely
betrer and more intuitive
(read Maclike) interface.

Telecom Web
Directory

If you are searching for details
of a telecom or internetworking
supply; check out WebShop's
Inter-Com Web directory:

The directory, ar http://vww.
inter-com.co.uk. provides

a compreheasive database

of telecom and datacom
equipment vendors.

Inter-Com also lists many
network operators and
smandards organisations in

the dara. voice and cable
sectors. Search facilities

enable companies to be

quickly located without the need
for guesswork. It is then possible
10 go directly to the Web sites
of the companies found.

The latest version of
PageSpinner (L2 beta 1)
has just been released and is
availuble for download on-linc
(details in Site Survey), and is
well worth the 1M-byie of
download time vou'll spend.
It features up to HTMI 3.2
standard support, as well as
Netstlpe extensions such as
frames, embedded objects.
and Java. For a rough idea of
how fast it is o get to grips
with, the Web page shown was
created in less than 10 minutes
from scrurch, with no prior
knowledge of the program’s
usc. The PageSpinner
document beside the Web
page shows how frames are
“built up within PageSpinner
as frimesets.
Cenral to PageSpinner is
+its HTML Assiszant pulette,
which allows simple and
controlled creation of
document parts, together with
extensive use of a very detailed
and useful PageSpinner
Guide (accessed through the
Mac's Apple Guide sysiem).
For a shareware product,
PageSpinner is very thorough,
very stable and reliable, and
what's more, verv good.

Search Engine
Market to

- Expand

Forrester Research says
thar Internet search
engine suppliers such
as Yahoo and AltaVisia
will move into the
¢ database and database
¢ warchouse markets by 1997,
¢ providing competition

for raditional database
vstems that in conirast
10 such newer search
engines, cannot locite
information in unstructured
documents.

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

CyberMedia

The AufoFix™Company

VWHATS BEW ?

OHLINE FRODUCT REGISTRATION

HETWORK VERSIONS

TECH SUFFORT FOR FRST AMD USERS

BANTS & RAYES

Beta 2
Now Available
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Radio Amateurs Go Online

The RSGB has launched 2 Web site at http://www.rsgb.org.uk.
Following an experimental presence on the Web using volunteer

The School of Art and ¢ student artwork from its end- : resources, the official RSGB Headquarters site has been developed
Design ar Lancaster and :  ofvear exhibition. Highlighrs 1o allow fst and easy access 1o news and informaton.

Morecambe College, ¢ include photography by © Visitors 1o the site can find out about anueeur radio and discover
Lancaster; has launched ¢ Sarah Ridding, digital imaging . the benefits of RSGB membership. The site currently contains

a4 Web site at http://vww. by Peter Smivith, 3D desizn by : the latest GB2RS News Bulermin Scropt. information about what
ednet.lancs.ac.uk/Imc/art | Ellen Plunker and sculprure ¢ is in the current issue of RadCom. the RSGB magazine, and an
/artcoll.htm, showeasing by Reda Kennedy. i online book catalogue.

Contact: RSGB, Tel: (01707) 659015.
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Top right: PageSpinner The Haadguarters, Departzust of the Army Hems Page.
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of the Internet.

Right: Department of the
US Army headquarter’'s
home page.
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150W Power
Amplifier Mklil

An improved, easier to build and
updated version of the popular and
powerful 150V Power Amplifier kit.

Controller

The system is designed to allow up
to four separate channels of mains
lighting to be either dimmed or
switched by remote consists of four
different circuit boards. The firstis
the IR remote control handset,
which is housed is a proprietary
handheld case (with molded-in
battery compariment and buttons).

Projects galore plus lots, lots

NUAL Pt i ASSOCINTTES,

Read Dougias Clarkson's

informative aricle on

The Ring of Dazling Light:
The Daresbl, mchrotron. The-Syncrotron
Hadiation So (SRS) at Daresbury L aboratory
near Wamnglon is part of the Council for the
Ceniral Laboratoty of the Research Couneil and is

EE it

/ers active R-C filters
oErammingisa
ddington,

s E I pProgramming
the popular range of PIC micocontrollers.

[ANY 715

more!

One+o-Tiwo
Scart Splitter

A compact and useful unit that
enables the SCART signal from a
TV VCR, satellite or other source o
be split into two paths with no
signal degradation.

A sophisticated m

remote-control car alarm that listens’
to a wide variety of sensors, with
sensor diagnosis facility and

outputs for central locking,

pager, and hazard lights.

View with Alan Simpson

the exciting world of the
Jormer Geological Museum,
now part of the Natural History
Museum, with its befty dose

of high technology, the newly
created Earth Galleries

is claimed to be the finest
earth science complex
anywhere in the world.
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t's not just the layout of Flecrronics that's

changed! The Technology Wa wantle has

been passed along 10 me { am devoting the
rest of this column this month to recent
m[upmcm»« by computer giant IBM which,
ifit is to be believed, could mean thar computers
are endowed with i sense of smell Computers
already have video and audio input capabilities,
although the computer normally just proce
stores and outputs the information — in very few
ins@nces can it process itintelligently:

‘har saidh. simple but accurate voice dicaton
ystems (one of which, VoiceTipe, is available
from IBM) are available for office and home use.

iversity and comparate researchers, meanwhile,
o refine computer-based visual
€ systems. which use neural
nerwort PrOCESSOrs and 2 video cament for an
inate berween objec ‘xil.ipt_s
sizes and pa Bsitic An obvious use is a sensory
input for roboric applications

Uniil now, computers have been denied
the sense of smell. Scientsts at IBM's Research
Laboratory in Zurnich, Swuzeriand are working
on rechnilogies that could reaify this
shorcon ssfully adopted, it looks

)

A succes
like compurters will be empowered with the
ahility to do even more of the jobs thar were
previously restricted o borng old humans!

At Zurich, TBM has expended much cffort on
micromechunics; in this case, tny mechanicz!
structures fitbricated from silicon. To give you
some idea of the scale, over 50 such devices
could be laid sideby-side in a human hair's-width.
The first fruit of the Zurch research is a device
that its inventors aill an atomic furce microscope.
It is currently being used 1o test the smoothn
of IBAI's silicon wafers and hard disk surfaces:

So how does it work? At theend of a long
silicon cantilever (a pivot that forms the basis
of all of IBM’s micromachings so far) is a sharp
point thar skims surfaces rather like the stylus
on an old-fashioned record plaver: The forces
involved are so low that damage is negligible.
Any rough in the surfice causes the
cantilever 1o wobhle-up and down, and these
movements can be ransferred to a'simin gauge,
which is also fabricied on the silicon chip. Iis

ness

output signal is processed using low: e
analpgue eléctronics, an ADC, and, fullowing
that, a computer.

So how can this structure be used to give
computers the sense of smell? By making
possible the accurate analysis of chemical
composition! IBM have devel
level hear-measuring device (calorimeter),
in which the tiny cantilever is coared with
aluminium. When the two mutenals are
subjected 1o heat, they expand ar different
rates and the smip bends, rather fike the
bimetallic strps found in central-heating
thermostats and the like.

At the cantilever’s tip is 4 material that
promaotes reaction of the chemicals to be
investigared. The cantilever will bend with
the mum»«cu!L amount of thermal energy
released through such a reaction, and the
strain gauge will qu,mnh the Llcgrc:: of
bending. IBM clains that the device is
thousands of rimes” more accurmte o
conventional calorimerers.

A significant quantity of these detectors,
each sensitised 1o a different chemical, could be
packed into a tiny space. Each cantilever has, a
its tip. a different material that behaves uniquely
in the presence of a specific chemical. The
collection of strain-gauge output voliages

conmin the unique signature” of the chemical -

and hence its smell (which is, after all, seldom
anything other than minute quantities of

airbx chemicals). After they haveall been
digitised, the amplified outputs from the
Strdin gauges are fed imu 2 neural nerwork,
which (after tmining) will be able 1o idlenufy
accurately the smell.

ped a molecular-

derection; sm s, perfumie counterieiting.
air gualin: meastrement, drink production and
even the film industey could all benefit. A release
film print carrying an exira oprical track with ¢
chemical signature recorded at the onginal move
shoot, or poseproducton could be used 1o
operae smeil bemes dotied around the audirosum.

Fach box woukl refease the ayrect misture of
smell-prixiucing chemicals, as and when they
are needed. Since IC-sivle brcation proccsses
will be tised, electronic noses could be cheaply
mass-pradduced, and end up in consumer
applications by the next milleanium. The Internet
could be poised for yer another revolution -
or gimmick. depending on your Viewpaint

You coild trnsmit, via e-mail, spseilbrelare:d
;imc'nmrm-: (such as mse scent for a dist
loved one), that could be decoded by the
recipient’s computer —if it has been mtu:ruu::‘
to a (domestic smell-box. Berter than st
emotions, ¢i? It would also be possibleio
up olfacony equivalents of the Internet cameras
that are proving popular at the moment.

It's not just smells; though. The:
micromachises could be employed in hard
disk drives. If the point is repliced by a
nanomagnet’; vou have a higheresolution disk
head that could be used as the basis fora
multi-terabyie hard disk.

During a read oyele; the nanomagnet is
repelled from or anmaed w the disk surface
by the tiny magnetic fiek! produced by cach bit.
The resulting movement is transmite <d, via
the cantilever, wo the strain gauge. A tiny
silicon-fabricated actumor attached (o the
cantilever would bring the nanomagnet into
momentary contact with the disk ar appropriate
times,; and thus write data o it

1 encourage feedback; and so if you feel
strongly about something (be it the words thar
vou read here, or wechnology issues generally)
then write o the usual address, or e-mail me as
whatnet@cix.compulink.co.uk

The opinions expressed by the author are not
necessarily those of the publisher or the editor.
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BIG SAVINGS for
SUBSCRIBERS !

That's right, if you subscribe to Electronics and Beyond, or take

out a subscription NOW, you will qualify for these amazing savings!
Hurry! Offers end 30th September '96

CD Phones

Catalogue
Price £14.99

SUBSCRIBERS'
PRICE £7.99

Catalogue Price £5.99
RIBERS' PRICE £3.99

SUBSC

155mm Side
Cutters

Catalogue
Price £3.49

SUBSCRIBERS',
PRICE £2.29

Catalogue Price £14.99
SUBSCRIBERS' PRICE £8.99

Micro Cassette
Recorder
Catalogue Price £29.99

SUBSCRIBERS'
PRICE £19.99 4

4 Channel Mixer with FX

Catalogue Price £129.99
SUBSCRIBERS’ PRICE £89.99

When crdering, please quote your Subscribers’ Membership number (telephone
Enquiries on 01702 554002 if not sure) and the special order code number.

All itemns are subject to availability. Prices include VAT. Catalogue prices refer

to the 1996/7 Maplin MPS Catalogue. Overseas subscribers telephone

+44 1702 554000 Ext. 326 for carriage charges. A £2.95 Carriage Charge will
apply to &ll UK orders under £30.00 (MPS Account Holding Customers exempt).
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