ELECTRONICS
WORLD

rrrrrr DA 15.00
Greece Dra. 760
Holland DI, 14

Italy L 7300

+ WIRELESS WORLD

USA $6.70

JANUARY 1992 £1.95

YISTORY R
Marconi’s first Was 3, (.-;gf;'!é’g';;ﬁ%?g”

experiments 7 vae i S enk s ey

TG - SFC-FLIO NS4
™. ._ -, g ™

POTLIGHT

The perfect
micropower

? -‘)* . A’\, ) e @l
op amp? BN Y A‘,,,,,g@ &
p p '1 - LT 1§ﬁ_ ', ; )% 3 ) X
VIEW : ‘ '
itz

PC based NS /8o N .m& .
peaker testing [L o MO R gy e

: g
25 DAt )

MULATION
orking with
PSpice

REE SOFTWARE* PSpice 4.05
Zetex transistor models

circulation only. See pé6 for de-ails.

e e X . Y ! v
9 % ACYIVITY N~ i B |
\ r ) . \ \
— s a3 'y T 124-15 ]
§: vy - ; o '_.- - = - { BU“V“:,;; 1) oot
Gt . ™ L y S,
: " ~ 8 L] » L y \) B
> d . .y HIGH. w. e
. ﬁ 327 o=y . ‘Q 4

)’IJ)IJWWWW'l” )Hll " Hectronic fluxgate compass




Omni-Pro 1I - The Next Generation

When you get a new product, what are
your main concerns? Freedom from
frustration is certainly one important
consideration, for your time is valuable.
You will want a product which is reliable
and sophisticated, yet simple to use, with
clearly written documentation. You will
be looking for a high standard of
technical support and regular upgrades
for the product.

We at Dataman recognise how difficult it
can be to choose between programmers
which look and cost much the same. So,
instead, why not concentrate your effort
into choosing a reliable vendor.
Dataman has been the leading
vendor of low-cost
programmers for
aslong as the

market
has existed.
Any of our
customers will
tell you that
Dataman has always
supplied excellent
well-supported products.

That’s why we’re still here! We take
technical support seriously. We give you
your money back, if you’re not satisfied.
These are important points to consider.
But now let’s take a look at some of the
special benefits of owning Omni-Pro II.

What Benefits?

Well, for instance, the interface is not via
the computer’s parallel port, which is
speed-limited, and probably connected
to your printer. A dedicated plug-in half
card performs fast data transfers.

The software is a professional package in
full colour that will run in only 400K of
RAM. What’s more it will run on any
PC/AT or compatible - even the latest
486 machines. That’s because Omni-Pro
II has its own independent clock - some
programmers rely on the computer for
timing, and won’t work with faster
machines.

Ground pins are connected by relays -
not by logic outputs. Some vendors
won’t approve programmers which don’t
ground pins in this way.

The 40-pin Textool socket can be
changed without even having to remove
the cover. A complete range of PLCC
adapters is available.

Truly Universal
Omni-Pro Il has universal pin-drivers
which will accommodate a very wide
selection of parts. You can program
BIPOLARS, PROMS, E/EEPROMS,
PALS, GALS, FPLAS, PEELS,
E/JEEPLDS and MICRO -
CONTROLLERS. The latest FLASH
EPROMS are supported too. The list has
1250 devices already and substantial
numbers of new devices will be added
FREE every quarter.
We have optimised

programm(ing
speeds,
%ﬁb using

algorithms
like Quickpulse,
Flashrite and TI

gained parts approval
from TI, NS and ICT. We

provide fast downloading of files
in any standard format: Intel Hex,
Motorola, Tek Hex, HP64000ABS or
Binary. You can also send JEDEC files
from all popular PLD compilers and
JEDEC standard vector testing is
supported: a full array of test condition
codes can be generated.

Remember - you get a 30 dEa%
money-back guarantee, FR
quarterly software updates and
FREE technical support - as
much as you need. Phone now
for a free Demo Disk and
up-to-date Device-List.

Omni-Pro Il comes with a FREE copy of
NS’s superb Open Programmable
Architecture Language - OPAL Junior.

Omni-Pro Il - complete .......

£495

CIRCLE NO. 101 ON REPLY CARD

snap.and have alireddy | bench, in the PCB or in the programmer.

OPAL from NS ..........cccccriveunene £297
Are you looking for a PLD design tool?

| Then OPAL could be just what you need.

It supports state machine, truth table and
Boolean equation entry, also
optimisation, verification and
implementation, for a great many PLDs.

Erase an EPROM in ten seconds!

' Simply hold the gun right over the

EPROM'’s window and squeeze the
trigger. The strobe eraser puts out intense
UV light at the right wavelength
(253.7nm). Erase EPROMS on the

Strobe Eraser..........ccceeeeeererennn £175

UK customers please add VAT.
Mgl?r credit cards accepted.
delivery available next
working day.

DATAMAN &£5°

Station Road, MAIDEN NEWTON,

Dorset DT2 0AE, England

Phone 0300-20719

Fax 0300-21012

TeleX .cccccceeercnneecccncncenneed 418442

Bulletin Board............... 0300-21095
| (300/1200/2400/9600 V. 32)
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ALWAYS A

offers on the award winning
range of high quality matrix
printers from Citizen. Each
Citizen printer is built in the
UK to exacting standards,
ensuring superb reliability

(Silica presents some great )

GOOD IDEA
FREE DELIVERY

Next Day - Anywhere 10 the UK manland

FREE STARTER KIT

Worth £29.38 - With every Citizen printer trom Silica

2 YEAR WARRANTY

Silica offer a 2 year warranty (including the
pninter head) with every Citizen panter from Silica.

DOT MATRIX

& NOTEBOOK

PRINTERS

NEW!

LOW PRICE

=Y 9rm PRINTER )

144 cps 80 coLumn
® (Citizen 120D+ - 9 pin - 80 column
® 144cps Draft, 30cps NLQ

® 4K Printer Butter + 2 Fonts

® Paraliel Interface as Standard

® Graphics Resolution: 240x240dpi

® Epson and 1BM Emulation

® Pull tractor & bottom feed

® FREE Silica Printer Starter Kit

RRP. £199
STARTER KIT 2%
FOTAL RAP. (224
SAVING _£109
SHICA PRICE: tN1S

£115

+VAT=£135.13 ref: PRI 2120 JJ

and output. Our confidence
in Citizen's qualtty is such
that we are pleased to in-
clude a 2 year guarantee
with every printer. Plus, if
you buy a Citizen printer
from us, we will give you
the Silica Systems Printer
Starter Kit (worth £29.38),
LLFREE OF CHARGE!

WINDOWS 3.0

Free Windows 30 driver.
Included with the Sihca Starter Kit

FREE COLOUR KIT

With every Switt 9 and Swift 24 pnnter,

FREE HELPLINE

Techmical support helpiine open dunng office hours

MADE IN THE UK

—/ Citizen printers are manutactured to high standards

7

SERIAL INTERFACE OPTION
The 120D pnnter ts available with

a senal interface for 1S +vAT
Ref. PRI 2125 - £135.13 mc Wil

)

192 crs 80 coLumn

® Citizen Swift 9 - 9 pin - 80 column
® 192cps Draft, 48cps NLO

® 8K Printer Butfer + 3 Fonts

® Parajiel interface

Colour Option Extra - See Accessories

192 cps 136 coLumn

® Citizen Swift 9x - 9 pin - 136 column
® 192cps Draft, 48cps NLO

& 8K Printer Butfer + 3 Fonts

® Parailel Interface

e
80 COLUMN

{ FREE! COLOUR KiT

s
® Graphics Resolution: 240x240dpi ® Graphics Resolution. 240x240dpi ® Citizen 224 - 24 pin - 80 column
® Epson and IBM Emulation ® Epson and I8M Emuiation 21 6 80 ® 192cps Draft, 64cps LQ
® FREE Colour Kit ® A3 jandscape printing CPS COLUMN ® 8K Printer Buffer + 2 Fonts
® FAEE Silica Printer Starter Kit ® FREE Silica Printer Starter Kit @ Citizen Swift 24e - 24 pin - 80 column ® Paralle! Interface )
:;:m ~ b RARP. €329 ® 216¢cps Draft, 72cps LQ ® Graphics Resolution: 360x360dpi
SARTER U7 2 SRR \BIT ... 125 ® 8K Printer Buffer + 6 Fonts ® Epson and IBM Emulation
oL aRe 0302 TOTAL RAP: 1354 ® Parallel interface ® Colour Option Available .
SwmG 1123 SAVING' £105 ® Graphics Resolution: 360>360dpi ® FREE Silica Printer Starter Kit
SILICA PRICE: E1T9 | suica PRICE: 5249 \ oWtz st i P23 ) } o Epson, I8BM & NEC P6+ Emulation RRP: £269
® FREE Colour Kit STARTER KIT €25
NOTEBOOK PRINTER  FREE Silica Printer Starter Kit TOTAL RAP: 294
RaP: £365 -
COLOUR KIT £38 SAWNw
STARTER KIT €25 SILICA PRICE; £189 \___+VAI=£23383 ref: PRI ZAM_)J
TOTAL RRP: £428

SAVING £169
Sitica PHICE 1259 k

24r,in PRINTER

| ' GOLD

+VAT=£304.33 rel: PQl 2534

I
ACCESSORIES STARTER KIT
i oo | FREE!

® Citlzen 124D - 24 pin - 80 col PR 1220 1izae Seperzi é2§£ ,
e AWARD | ® 144cps Draft, 48cps L7 R e
WORLD'S SMALLEST & LIGHTEST Best Budgel | @ BK Printer Buffer + 2 Fonts PAA 1200 12401224 Swin 9 £32.28

printer from Silica

® 3% Disk - Amiga & ST Drivars
® 3% Disk - Drivers for Windows 3
® 2 Metre Parallsi Printer Cable

® 200 Sheets of Continuous Paper
® 100 Conlinuous Address Labels
® 5 Continuous Envelopes

Printer 1

Migio Decison

144 s

80 COLUMN

A4 NOTEBOOK PRINTER

64 crs 80 coLumn

® Citizen PN48 Notebook Printer

@ Non-impact Printing On Plain Paper
® LASER QUALITY - 64cps

® 4K Printer Bulter + 2 Fonis

PRA 1709 Switt 24/24¢
32K MEMORY EXPN
PRA 1753 1407224 Swint 24/24a . £12.10
PRINTER STAND
PRA 1242 124D/226 Swdii2ee 2403
PRA 1774 Swift 9x24s £30.66
ORIGINAL RIBBONS

® Parallel Interface

® Graphics Res: 360x360dpi

® Epson and IBM Emulation

® FREE Silica Printer Starter Kit

Colour Option Extra - See Accessories

192 crs 136 coLumn

@ Citizen Swift 24x - 24 pin - 136 column

& 192cps Drafl, 64cps LO 'S RRP: £249 I you already own a pninter, and would
® Rear and Bottom Paper Loading ® BK Printer Butfer + 4 Fonts STARTER CIT £25 ::: “39.23 ;f.".:’s,','":.l." o t:’m like to buy 2 lat, you may order one (red
® Parallel Intertace ® Parallel interface e RIB 3924 12407224 Sw2eizhe Blach £420 | KIT 5500) for £2495 - €5 off RRP
® Graphics Resolution: 360x360api @ Graphics Resolution: 360x360dpi TOTAL RAP: £274 FIB 3936 Swift $/24/24e Colour 11563
@ Epson, IBM, NEC P6 & Citiren Emuiations § ® Epson, IBM and NEC P6 Emuilation SAVING: £105 RIB 3248 PN4S Single Strite £361

® Power: Mains, Batlery or Car Adaptor

& A3 landscape printing - FREE Colour Kit
® FREE Silica Printer Starter Kit

® FREE Sttica Printer Starter Kit

RIB 3348 PNAY Muhi Strike
COLOUR KITS

36
SILICA °RICE:_£169

PRA 1236 Swift 9/24/24e uszs
ARP: £325 RAP: £489 PRA 1240 Swint 9124 5.25
STARTER KIT  £25 STARTER KIT . €25 PN48 ACCESSORIES

TOTAL RAP. £350 TOTAL RAP: £514

PRA 1148 PN43 Battery
PRA 1155 PN4b Cabie Exta

PRA 1162 PN48 Car Adaptor £ TBC
L All prices include VAT and Free deivery

SAVING: £101- SAING (165
Q:uca PRICE: £249 &sma PRICE: 1349

+Wl=f41008

red: PRI 2572

A
[ SILICA SYSTEMS OFFER YOU |

® FREE OVERNIGHT DELIVERY: On all hardware orders shipped In the UK malnland
TECHNICAL SUPPORT HELPLINE: Team of technical experts at your service.

PRICE MATCH: We normally match competitors on a ‘*Same product - Same price’' basis.
ESTABLISHED 12 YEARS: Proven track record in professional computer sales.
BUSINESS + EDUCATION + GOVERNMENT: Volume discounts avallable for large orders.
SHOWROOMS: Demonstration and training facilities at our London & Sidcup branches
THE FULL STOCK RANGE: Al of your requirements from one supplier

FREE CATALOGUES: Will be mailed to you with offers and software/peripheral detalls.
PAYMENT: By cash, cheque and all major credit cards

Before you decide when 10 buy your new printer, we suggest you think very carefully about WHERE

+WRT= (19855 ret wumtJ

MAIL ORDER: 1-4 The Mews, Hatherley Rd, Sidcup, Kent, DA14 ADX Tel 081 309 mm
Order Lines Open: Mon-3at 800am-600pm o Lale N-gm Opening
Tel lm 580 4000

LONDON SHOP: 52 Tottenham Coun Road London W1P 0BA
No ht Opening ax No. 07V-3304737

Opening Hours.  Mon-5at 9.30am-6.00p

LONDON SHOP: Selfridges (1st Fioor), Oxford Slreel London, WiA 1AB Tel: 071-629 1234

Opening Hours: Mon-3at 9.30am- GOOprr Late Night Thursday until 8pm Extension 3914
SIDCUP SHOP: 1-4 The Mews, Hatherley Rd, Sidcup, Kent, DA14 ADX Tel 081 302 8811
- O I S S D I S S S aam S e

Opening Hours: Mon-Sat 9.00am-530pm Aqm Friday untit 7pm
l-Tc Silica Systems. Dept EWWO-0192-55, 1-4 The Mews, Hatherley Rd, Sidcup, Kent, DA14 40 h

j_PLEASE SEND A CITIZEN COLOUR CATALOGUE |;

] Mr/Mrs/Ms nitials Surname

you buy it. Consider what it will be like a few months after you have made your purchase, when you l

may require additional peripherals or software, or help and advice. And, will the company you buy from Address

contact you with details of new products? At Silica Systems, we ensure that you whl have nothing to

worry about. We have been established for over 12 years and, with our unrlvalled experience and ex- l l

pertise, we can now claim to meet our customers requirements with an understanding wnich is second

to none. But don't just take our word for it. Complete and return the coupon now for our latest Free

Iiterature and begin to experience the “'Sllica Systems Service' Postcode l
MA“_ ORDER HOTLINE S'L'CA l Tel (Home) Tel (Work) l

Company Name (if applicable)

‘S 081-

HERIY SYSTEMS

CIRCLE NO. 142 ON REPLY CARD

Which computer(s), if any. do you own?

550,
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Raising the national interest

s | sit here writing this the
Muaastricht summit approaches. By

the time this gets read, the meeting
of European heads of state will be largely
forgotten. But there are some things which
deeply affect industries dependent on long
term investment, particularly electronics.

The Government tells us that we must not
lose control of our currency, that economic
and monetary union would place a
straightjacket on the UK treasury, that we
would no longer be in control of our own
destiny. For instance, the Governinent
expresses concern that subjugation to a
European treasury would restrict its freedom
1o use interest rates as an instrument of
economic control.

I submit that the Government has already
relinquished control of UK monctary
policies, a factual observation without any
particular political bias. Mrs Thatcher came
into office determined to free the UK from
the strictures of a command economy., the
notorious stop-go polices of previous
conservative and labour chancellors alike.
Her crystal clear view of the world
determined that everything would find its
own level and purpose if it could be freed
from the dead hand of bureaucratic control.

She applied this to the economy with a
vengeance. In 1981, the Treasury lifted all
foreign exchange controls. International
Money could come and go as it pleased. It
could walk across national borders, it could
dictate its own terms to the helpless local
development authorities crying out for
inwards investment, it could play whole
countries off against each other for its
favour.

Maost countries responded with visible and
invisible barriers. For instance the French
telecommunications industry put together a
careful procurement policy which
cffectively ruled out the purchase of
anything which wasn't designed and built in
France. The Japanese hid their industries

behind impenetrable local standards for
imporled goods while at the same time
orchestrating their outward investments to
largely exclude leading technology transfer.

The freewheeling Reaganomics of the US
in the eighties embodicd much of Mrs
Thatcher’s vision of a totally free market. lts
application very nearly killed the US
semiconductor industry. It actually
succeeded in the destruction of a US owned
consumer manufacturing base.

The relaxation of credit controls has been
cqually damaging to the UK: when
International Money packs its bags to live
overseas, the Treasury can do no more than
rack up the interest rates to entice it back.
For instance, an engineering company
needing cash for investment has to
guarantee returns to International Money
which match those on offer from the
Treasury — why should Money spend its
time on short term holiday in the electronics
industry when it can get a better return from
the banks? Although interest rates have
come down some four points since their
peak. they are still around cight points
above the inflation rate, an historic high.

Mrs Thatcher’s vision of a deregulated
cconomy has placed our national industries
in direct competition with the Treasury for
investment funds, a truly extraordinary
situation. After all. it would seem logical
that our companies should compete against
their foreign counterparts rather than the
banks.

The loss of money controls with the
exceplion of the interest rate is the same
problem which has successively bedeviled
chancellors Howe, Lawson, Major and
Lamont. Going for a single euro-currency is
simply recognition that a UK chancellor is
now powerless.

Why not hand over the keys of office 1o
Brussels? It currently stands more chance
than we do of bringing International Money

" 1o heel. Frank Ogden.
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REGULARS

UPDATE

Spacecraft
antenna put
to the test

Queen Mary & Westfield College, part of
the University of London, has opened a
millimetre-wave compact antenna test range
(CATR) allowing radiation characteristics of
spacecraft antennas to be measured at
frequencies up to 200GHz in a clean room
environment.

The facility will allow RF testing of
AMSU-B (advanced microwave sounding
unit), a satellite-borne microwave
radiometer funded by the UK
Meteorological Office. The instrument is
being developed by British Aerospace to fly
on future NOAA series weather satellites
and the European and US Polar platforms.

Funding for the laboratory has been
provided mainly by the UK Science &
Engincering Research Council (Serc) under
arolling grant system.

The CATR consists of special reflector
panels, a custom-built transparent tenting
and air conditioning system, and a rail-
mounted positioning system and turntable -
all housed in an anechoic chamber.

Computer controlled test and measurement
equipment includes an HP 9000 model 310
desk-top computer and a 375 Unix
workstation connected to an Ethernet lan for
pattern processing and file transfer.

PC on a chip

A single chip ms-dos computer is now a bit
nearer with the relcasc of a single device
which integrates an 80C86 processor,
systems logic, CGA graphics and a serial
port.

Produced by US semiconductor company
Chips and Technologics. the 8680 also
features power management, memory
controller and device emulation capabilities
within a low cost 160 pin VLSI package.

The CPU has the complete instruction set
of the 80C86 together with a few new ones
to extend the operating environment. The
fully static device runs up to 14MHz,
realising three mips performance.

i

CATR control room at Queen Mary & Westfield College overlooking the range’s test chamber.

Eastern Europe open

The fall of the Berlin wall and the opening
up of Eastern Europe to Western style
capitalism is prompting a number of
initiatives and potential big money
contracts for western companies. But the
unsteady political climate is still hitting
military expenditure.

In Britain, the Royal Society is pushing
for closer scientific relationships between
the UK and the USSR and other Eastern
Bloc countries by encouraging young
postdoctoral scientists from those countries
to make visits to the UK to acquire new
scientific skills.

It has already signed agreements with
Hungary, Poland and Czechoslovakia
which will allow 12 postdoctoral
fellowships from each country to be made
available annually for visits to the UK.

Support for the Hungarian programme
has been provided by the Foreign and
Commonwealth Office (FCO) and the
Soros Foundation and the first 12 fellows
have come to the UK.

The Royal Society has also received a
grant from the Wolfson Foundation plus
extra support from the FCO to start the
Polish and Czechoslovakian programmes.

A separate programme for the USSR has
been developed with financial support from
the FCO and the Society’s Parliamentary
Grant-in-aid.

In the US, the National Association of
Broadcasters (NAB) is trying to establish
sister station agreements between broadcast
stations in the US and USSR. The initiative
will involve the support of the US
Information Agency which is responsible
for the Voice of America.

Edward Fritts, NAB president, says the
programme’s objective will be to
strengthen the cultural, educational,
economic, and professional ties between
participating US and USSR stations.

Cable & Wireless has signed its first joint
venture agreement with Russian partner
Comincom 1o establish and operate digital
overlay networks in Nakhodka and
Sakhalin in eastern Russia.

These will use international telephone,
fax and data communications from C&W
subsidiary Hong Kong Telecom. Each
network will use 34Mbit/s microwave links
interconnecting the earth stations and
exchanges. Initially radio links will connect
customers in Nakhodka and cable

ELECTRONICS WORLD + WIRELESS WORLD January 1992



UK particlé detector
for US

An advanced particle detector. designed
and built at the Science and Enginecring
Research Council’s Rutherford Appleton
Laboratory is ready for shipment to the
Stanford Lincar Accelerator Centre.
When installed in the accelerator it will
detect and measure particles containing
charm and beauty quarks from high
energy reactions at the SLAC Linear
Collider.

Quarks decay rapidly - lasting only
about a million millionth of a second.To
detect these particles and record their very
short flight paths prior to decay, the
design incorporates 480 charge coupled
devices in a mosaic. Each CCD consists
of a matrix of charge storage clements; in
all there are 120million. This is the first
time that so many CCDs have been used
together in a single detector, giving a
unique tracking precision of (.005mm

Betacam boost

There’s still life in the old video dog.
Broadcast Television Systems (BTS) is
sticking with the Betacam format for
professional post-production applications
and is joining with Sony in developing
digital Betacam, a 0.5in components digital
video recorder suitable for the 625/50
market.

Emergency call: Police forces have been turning to electronics to improve their
response to emergenc:es For example, a version of Walton Radar Systems’ air traffic
control digital voice recorder, Hindsight-DVR, can be used to allow 999 distress calls
to be replayed rapidly allowing crash sites to be identified with pin-point accuracy
within minutes of an incident. Avon & Somerset constabulary is having a Racal-
Datacom data and voice communications network installed across 56 police stations
in the area. Another division of the firm, Racal Recorders, is installing its Callmaster
voice processing system at Hampshire Police headquarters in Winchester. The force
is only the second customer for Callmaster; the first was Tomy Toys.

The recorder, planned for 1993, will be
able to play analogue and digital Betacam
SP recordings. BTS plan to push for this
format to become a worldwide production
standard.

Pieter van Dalen. BTS president. says that
because Betacam has proven itself to be a

durable tape stancard over the last ten years,

BTS believes it is the best solution for the
multiple needs of this industry.

for business - sometimes

distribution links in Sakhalin.

Lord Young of Graffham, C&W'’s
executive chair, says: “We have worked
with Comincom and our other Russian
partners throughout the recent
developments in Russia. We are aware that
these two joint ventures are just a start.”

Comincom was established to build up
and operate separate digital overlay
networks in the USSR and its main
activities are to provide commercial
international telecommunications services
and establish and operate international
telecommunications centres and local
networks to connect customers to them.

A Kozhanov, director general of
Comincom, said he thought that such
projects “will make our countries still more
friendly and help Russia become closer to
the world community.”

Military upset

These closer links have, not surprisingly,
hit into military budgets and have upset a
number of western companies. The
attitudes of these countries were summed
up by a recent report from market watchers
Frost & Sullivan.

The report commented: “Although
democracy’s return to fashion has turned
the tide in terms of European security, it
has prompted many politicians to make
defence cuts instead of recognising that
changes such as these require more defence
rather than less.”

This followed the research group’s
prediction that the European market for
military electro-optic products is forecast to
grow only marginally from US$1.17 billion
in 1991 to US$1.35 billion by the end of
1996.

The report goes on to say that “military
electro-optics are, for the most part, a
highly defensive activity, and so Europe
could spend a great deal more on electro-
optic systems without breaking treaties or
inviting aggression. It is self-justifying in
that an electro-optic technique generally
calls for development of a counter measure,
and a counter measure requires
development of a new electro-optic
technique, and so on.”

With attitudes such as these, it is clear to
see why the military merry-go-round goes
on, perhaps more slowly, but not as yet in
reverse.
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Joint venture for
0.7um asic
design

A (. 7um cmos asic manufacturing process
has been developed as part of the Jessi Logic
and Esprit Acces projects. Several million
ccu of investment have been committed for
a new wafer stepper. metal sputters and
ctchers.

Until now ().7um has only been available
internally in semiconductor companies
where the production of a new standard part,
such as a éram, will typically involve
adjustments 10 the fabrication process and
equipment to improve yields. This is not
suitable for asic customers who need a
stable process with short turnaround times.

The new process, called ECPDO7, was
jointly developed by ES2 and Philips and
has alrcady been instatled by ES2 where,
compared with the firm’s existing 1um
process. it results in an area shrinkage to
64% from a previous size: speed
improvement is 50%.

Gate

Spacer

Low
doped
drain

The ECPD(C7 0.7um process resulted from a
joint venture



UPDATE

Writing on the wall for domestic

teletext?

The government’s sale of teletext capacity
on the commercial TV channels to big
business is coming under heavy criticism for
robbing the existing public service of 40%
of its capacity.

The move has been made by the Home
Office to increase the capacity available for
commercial services sixfold. Capacity will
now be sold off to the highest acceptable
bidders, with the cash payable to the
Treasury. Critics point out that money
from the sale goes straight to the
government, but the seven million
people who have alrecady bought teletext
sets, and are buying at a rate of 0.1
million a month, will get a reduced
service after the end of next year.

Behind the scenes the Independent
Television Commission has fought hard
to protect consumers who could have
lost the entire service.

In fact the business capacity generated
by the public cuts is so large that the ITC
has had to split it into three packages for
auction. National Transcommunications
Ltd, recently sold by the Home Office to
Mercury Asset Management. wins oo,
because NTL has a monopoly on
carrying commercial services until 1996.
The general public will have no access to
these new services because they will be
encrypted with decoders available only to
closed user groups.

The ITC is also auctioning off the public
service — to the highest bidder — with the
Treasury getting the money. But the capacity
for this service is so reduced that the ITC
will offer only one franchise. with capacity
spread over the two channels, ITV (soon to
be called Channel 3) and Channel 4.

Although the consumer issues are clouded
by a tangle of complicated technical facts
and difficult comparisons, the 40% cut in
public teletext capacity means a clear loss to
the viewer. Viewers will either find fewer
pages of text information from which to
choose; or will have to switch channels to
find them. Or it will take longer for selected
pages to appear on screen. The only way
viewers will be able to compensate for the

capacity loss is to buy a new TV set which
contains a large digital memory capable of
storing pages in anticipation of use. These
sets will be far more expensive than
conventional sets.

The European teletext system slots digital
data, running at a speed of around 7MHz.
into the spare picture lines, or vertical
blanking interval, which make up the black
borders at the top and bottom of the screen.
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Teletext TV sets decode and display this
data as pages of information.

There are 25 VBI lines, but the maximum
number available for teletext, without risk of
interference to non-teletext TV sets, is 12.
Currently Channel 4 uses all 12 whereas
ITV sells off one line for commercial closed
group business services. Two years ago the
Home Office proposed that all the available
lines should be auctioned off to the highest
bidder, cither private or commercial. The
Independent Broadcasting Authority, now
the ITC, feared that the highest bidders
would be business users and there would be
no public teletext on commercial TV. The
IBA and ITC pushed the Home Office to a
guarantee of 6 lines for public teletext and
then 7.5 lines.

The ITC will now grant just one licence to
run for ten years from January 1 1993. This

will cover both ITV/Channel 3 and Channel
4. Although the single licence creates a pool
of 15 lines, viewers will have to switch
channels if the service operator puts
different text information on each channel.

ITC describes this as a 30% reduction, but
the figure is misleading because it is based
on the situation in the spring, when
broadcasters were using fewer lines. The
real reduction, from 12 to 7.5, is nearly 40%.

Putting on a brave official face, the
ITC reassures viewers that future
technical developments will give the
appearance of faster access from
fewer lines — enabling technology is
extra memory in the TV set.

Each page of text needs [Kbyte.
Most teletext scts have only a one
page store. If extra kilobytes of
memory are added, the receiver can
store extra pages in anticipation of
selection. But as the TV set has no
way of knowing what pages the
viewer will select, this is a hit and
miss approach.

The ultimate solution — enough
memory to store all pages — is
prohibitively expensive.
Manufacturers already add around
£70 1o the price of a TV set for a decoder
and single page store which costs less than
£5to fit.

By restricting public teletext, the
government has released three lines per
channel for commercial services. Under the
Broadcasting Act 1990, these can be used
for closed user group business information,
such as chain-store stock control and
banking transactions. This gives a total of
six lines, a six-fold increase on the current
business capacity.

The ITC has split these into three
franchises. One will get two lines on
Channel 3, another will get two lines on
Channel 4 and the third will get one line
each on Channels 3 and 4. The auction has
begun, without public consultation. Fourteen
businesses have already expressed interest in
bidding.

Barry Fox

FREE PSPICE "
OFFER TOKEN

GET YOUR FREE COPY of PSpice
v4.05 evaluation package — with the
compliments of ARS Microsystems
and Electronics World.

O

Version 4.05 comes as a set of three 1.2MB
5.25in disks and requires a PC/AT fitted with
a hard disk to run. Although limited in the
number of nodes available, this version will
run useful circuit models.

Semiconductor company Zetex is supplying
a fourth disk with the set containing
transistor models of its products for use with
the package.

To get your three plus one disk set, cut out
the software token from this page

{photocopies are not acceptable) and return it
together with your name and address (clearly
written please) to:

Electronics World software offer
ARS Microsystems

Herriard Business Centre

Alton Road

Basingstoke

Hants RG25 2PN

This offer applies to UK readers only
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RF MODULAR EQUIPMENT

LOW NOISE GASFET PREAMPLIFIERS RF LINEAR POWER AMPLIFIERS
Two stage Gasfet preamplifiers High Q filters Masthead or local use Tuned to your specified frequency m the range 20- 250 MHz or your specified channel in bands
P Tuned 1o your specified frequency in the range 5-250 MHz NF 0 6 dB Gain 10 40 1 or iil. 28V + DC supply

dB vanable 50 ohms TYPE 9105 10 mW input, 3 watts output £275
TYPE 9006FM As Above Band Il 88-108 MHz 75 ohms £94 TYPE 9106 50C mW input, 10 watts output £341
TYPE 9002 Tuned to your specified channeis in bands IV or V NF 07 dB Gain 25 dB  TYPE 9155 3 watts input, 30 watts output £460
adjustable 75 ohms £123  TYPE 9458 5 watts input, 50,watts output Integral forced air cooling and output transistor
TYPE 9004 Aligned to your specified frequency in the range 250-1000 MHz NF 0 7 0B é}azlg protection £750
25 dB adjustable 50 ohns )
TYPE 9055 Mains power supply for above £53 UHF LINEAR POWER AMPLIFIERS
TYPE 9010 Masthead weatherproof unit for above amplifiers £15  Tuned to your specified frequency in the range 250-470 MHz 28V + DC supply

TYPE 9213 300 mW input, 3 watts output £350
WIDEBAND AMPLIFIERS TYPE 9124 2-3 watts input, 25 watts output £484

Monolithic microwave integrated circuits in a fully packaged microstnp format Fuil-wave  TELEVISION EXCITER
shottky diode protected inputs Temperature compensated bias Circuitry Internal voltage  TYPE 9269 Phase locked loop vestigial sideband miniaturised television modulator with sound

reguiation channel RF output 10 mW on your specified frequency in the range 40- 1000 MHz or channel
TYPE 9301 100KKz-500 Mz N120B.a1 500 MHz Gain 0B Power output + 12598, 18 bands | i, Ny e 8 o509

£165
TYPE 9302 10 MHz-1 GHz NF 2 dB at 500 MHz Gain 30 dB Power output + 125d8m, 18 TELEVISION LINEAR POWER AMPLIFIERS
£165  Tyuned to goul specified channels in bands IV or V 28V + DC supply

EVPE 9008 Gasfet 10 MHz-2 GHz NF 2 5dB at 1 GHz Gain 10 dB Power output + *8 dBan5 TYPE 9252 10 mW input, 500 mW output £308
5 mW TYPE 9259 500 mW input, 3 watts output £352
TYPE 9009 Gasfet 10 MHz-2 GHz NF 38dB at 1 GHz Gain 20 dB Power output +20dBm.  TYPE 9262 500 mw :233' ?ow:s:sogu?;u' .tgsa
100 mwW £165  TYPE 9263 2-3 walts input, 15 walts output £484

TYPE 9266 10 watts input, 50 watts output Integral forced aw cooling and output transistor
PHASE LOCKED LOOP FREQUENCY CONVERTER protection £1919

TYPE 9115 Converts your specified intput channels in the range 20-1000 MHz to your | INEAR POWER AMPLIFIERS 800-1000 MHz
specified output channels in the range 20-1000 MHz Minimum input to output separation 10 Tuned to your specified frequency m the range 8001000 MHz

channels 1mV input, 10 mW output (+10 dBm) Low noise Gasfet trone-end NF 07 oB AGC :
controlled Gain 60 dB adjustable-30 dB Will drive transmitting ampifiers directly . £495 n:g 9262 gof(a'a:v"':;%‘:l"zgo vr;at:;so%l::)%.:' Egg(‘)
PHASE LOCKED SIGNAL SOURCES WIDEBAND LINEAR POWER AMPLIFIERS
TYPE 8034 Frequency as spectied in the range 20-250 MHz Output 10 mW £154  TYPE 9306 10 MHz-1 GHz Gan 15 dB Output + 30 dBm. 1 watt £438
f h 1 ) TYPE 9246 1 watt output 100 KHz-175 MHz 13 dB gain £182
TYPE 9036 Frequency as specified in the range 250-1500 MHz Output 10 mW £291 TYPE 92;7 4 watts output ;65%“1 \3 %B o 9 204
TYPE 9051 4 waits output 20- MHz 13 dB gain £204
FM/FSK EXCITERS TYPE 9176 4 watts output 1-50 MHz 26 dB gain £314
TYPE 9282 Frequency as specitied in the range 20-1500 MHz Output 10mW Deviationupto  TYPE 9177 4 watts output 20-200 MHz 26 dB gain £314
+75 KHz £348 TYPE 9173 % watls output 1(—)506%}-11 10 %B ain £374
TYPE 9174 atts output 10-160 MHz 10 dB gain £374
PLEASE CONTACT US FOR FURTHER TECHNICAL INFORMATION TYPE 8271 40 watts outbot 1-50 MHz 10 dB gam £748
COMPLETE SYSTEMS AVAILABLE. Prices exclude p&p and VAT TYPE 9172 40 watts output 10-160 MHz 10 dB gan £748

RESEARCH COMMUNICATIONS LTD
Unit 1, Aerodrome Industrial Complex, Aerodrome Road, Hawkinge, Folkestone, Kent CT18 7AG

Tel: 0303 893631 Fax: 0303 893838

CIRCLE NO. 113 ON REPLY CARD

HENRYS Je==u HALCYON
e || [N |

LTS N
000 ELECTRONICS
Test equipment, video monitors, amateur radio gear,
printers, power supplies, communications, disk drives,
multimeters, oscilloscopes, scientific instruments, connec-
tors, component bridges, frequency counters, signal
B lG ’ BIG generators, computers.

WAYNE KERR RA200+ADS1 DISP STORE £2995 VACUUM PUMPS TYP 100MBAR (28UMIN) £%5
AVINGS HONEYWELL 612 HUMIDITY/TEMP RECORDERS  £95 ROHDE & SCHWARZ PZN PHASE METER €125
TEK SLAN 100KHz S/ANAL, 5110WF, ETC £1750 R8S SOR UHF SIG GEN 290-1020MHz ars
SIEMENS XTCI012 2PEN CHART RECORDER  £395 RS SCR UHF SIG GEN 950-1900MHz £195
32 Range 3'/: digit mm H U Y 19 range 3 '/2 digit mm GOULD BRUSH 260 6CH CHART RECORDER ~ £395 R&S SMLM POWER SIG GEN 30-300MHz £165
12mm Display FEATURES. Pockel Dmm wih RUSH RT2 EN CU WISTRIPPER 2845AWG  £245 R&S SMLR POWER SIG GEN .1-30MHz £130
whacimmen | 1 IV1ITED Eairas RUSH DCF4+VAR SPEED CONT $.-20AWG  £195 RAS ZBK ADMITTANCE BRIDGE 15-30MHz  £125
6 resistonce fonges o 20M ohm s s, Do e BAK 1013 BFO, 2305 LEVEL RECORDER £195 RAS USVD UHF TEST RCVR 280-940MHz (4.6G) £150
Diode ond Fonssior st AC/DC CKS Win eos. Ctery ond DATALAB DL9‘2 TRANSIENT RECORDER POA  COSSOR CRHEIOA W NAVCOM RF SIG GEN poy

oot 1816 omos Ao comnuty BBCB & MASTER COMPUTERS FROM£139 COSSOR CRMS11 ILSVOR AUDIO SIG GEN
uzzw Wi las, baey ong oney £10. 95 MARCONI TF2337A AUTO DISTN METER  £495 7.5KVA ISOL 120240 in 120240 OUT £249
faluckons UK post eic £2 00 Post free when you Buy Twel MARCONI TF2331 DISTN FACTOR METER £175 MICROWAVE 1-20GHz ATTENUATORS, DIRECTIONAL
£23 QF U os 200 bon sl Oters - UIGHT BOXES 230V 10x12 area £49 DETECTORS/COUPLERS, NOISE SOURCE, SIGNAL
oFD  free when you Buy Two! e bl e Lo DECADE RIC/V BOXES FROME15S GENERATORS, SWEEP OSCILLATORS, LP FILTERS
Insrument stockiss ,{‘;,', WHomeg Scopes arm §29.95 1265 A% on Glormp e for DTS KAYE DEE PNEUMO UV EXP UNIT CAagoEstum oS ;lg ngoumons. CAQ%%EESE, Tcenmumons.
1 g KINGSHILL NS1540 15V 40A £205 MOVING & ADJUSTABLE , ETI POA

Aiwoysspecialofrs o collrs o S 000 00 0w 3808 " et = :
Visit our bargain corner in shop.

Many valuable items at knock-down prices.

RECHARGEAB_E SEALED LEAD ACID BATTS HP 6168, 616C, 6208, 606A, 628 SIG GENS 35 EA
6V 10AH LONG LIFE, EX NEW EQUIPT £9.50 TEKTRONIX 7400N. OF1 7001 LOGIC ANAL  POA

HAMEG HMAOS 40Ntz DIGITAL STORAGE SCOPE  OSCILLOSCOPES DUAL TRACE SSTATE  From£110

2 TRACE WITH HMB148:2 GRAPHIC PRINTER  £995 MARCONI TF2303 AWFM MOD METER 520MHz  £245

EDDYSTONE RECEIVERS From £49% £125 ROBIN 4112 PHASE EARTH LOOP TESTER €78

OTHER COMMS RECEIVERS From £4910895 ROBIN 5402 DIGITAL RCCB (ELCE) TESTER €75

FARNELL E350 PSU's 0-350V 6.3V's £49 BAT LAB OVENS 12x13x14 INTERNAL 200°C  £195

MARCON! TF2300 FWAM MODULATION METER  £195 TEKTRONIX 4662 PLOTTERS, GPIB & RS2 £179

TEK S45A, 5498, 585, 535A, 551, S6A  Fiom£43 REDPOINT 6E-1 HSINKS 1 SCA. QTY POA

TEKTRONIX 834 PROG DATACOMMS TESTER  £395 STAG PP41 EPROM PROGRAMMER £4%5

VARIABLE OUTPUT PSU's HV 4 LV Fiom£35 MARCONI TF2330 WAVE ANALYSER £150

TEKTRONIX 520 521A PAL VISCOPES  Fram £495 COHU 301 0-500V OC VOLTAGE STD INT REF  £125

. o WAYNE KERR CT482 UNIV LCR BRIDGES 265 LEADER LBO-0C ALIGNMENT SCOPE £249
|-|€nR\|ls RACAL DANA 3341 DIGITAL LCR BRDGE £265 SIGNAL GENERATORS AF TO 21GHz From £15

numo GLECTW LIST AVAILABLE, BUT 1000S OF UNLISTED BARGAINS FOR CALLERS
QUALITY ELECTRONIC EQUIPMENT BOUGHT. ALL PRICE EXC. OF P&P ANO VAT

S 404 EDGWARE ROAD, LONDON W2 1ED
Tel: 071-724 3564/071-258 1831 Fox: 071-724 0322 ducation
DISCOUNTS FOR QUANTITY AND EDUCATIONAL (Wiiton Reques?).

423, KINGSTON ROAD, WIMBLEDON CHASE, LONDON SW20 8JR

SHOP HOURS 9-5.30 MON-SAT. TEL 081-542 6383,
CIRCLE NO. 114 ON REPLY CARD CIRCLE NO. 115 ON REPLY CARD
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RESEARCH NOTES

High power laser lenses - not just a mirage?

hy is the respected science magazine

Nature (Vol 353, No 6344) carrying
on its front cover a hazy picture of a water
tower looking as though it were taken with
either a pinhole camera or some battered old
box brownic? The remarkable answer is that
the Skm-distant tower was photographed
through a lens consisting of nothing more
than heated air!

Max Michaclis of the University of Natal
in South Africa,who took the photograph.
explains that the idea of exploiting the
change of refractive index with temperature
is far from new. Bell Labs experimented

way back in the 1960s. but found difficulty —
in overcoming the effects of air turbulence
on the image sharpness.

The basic gas lens consists of a heated pipe
through which air is passed. The air ncarest
the pipe wall becomes hotter than that
flowing down the middle and as a result has
a lower refractive index. The whole aperture
of the pipe thus behaves like a lens — or as
Max Michaclis describes it - a “rolled up
mirage”.

What Michaclis and his colleagues (Drs
Cunningham. Notcutt, Waltham and
rescarch workers Prause and Dempers) have
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Shock, horror model probe

ow shocking are you? Researchers at

Sandia National Laboratories in
Albuquerque, New Mexico, could give you the
startling truth using a simulator they have
developed to mimic the severe static electric
discharge that can be triggered by a human
body.

The severe human body electrostatic discharge
tester (SSET), was designed to test devices and
electronic systems which can malfunction or be
destroyed if subjected to such a shock. Static
electricity is an accumulation of charge on an
insulated object and can be produced when a
person walks across a carpeted floor, gets out of
a car or even stands outdoors in the wind. When
this accumulated charge is suddenly transferred
to another object or person, either through direct
contactor a spark, the electrostatic discharge
(ESD) can be unpleasant, to say the least.

But more than just causing annoying electric
shocks, ESD can result in significant losses in
terms of life and property. In the US electronics
industry, losses associated with ESD are
estimated at between $0.5 and $5bn annually.
Unintentional detonation of explosives
(fireworks, industrial explosives, etc) is also an
obvious danger.

When human beings acquire charge, the
potential difference between the body and the
ground will normally rise to between 6 and
12kV. But under dry conditions (10 to 20%

relative humidity), a person can develop and
sustain voltages of about 35kV. Normally it is
difficult to sustain voltages of greater than 25kV
due to the corona effect where some of the
accumulated charge disperses.

Sandia researchers have investigated factors
influencing ESD effects such as maximum
sustainable voltages, humidity and individual
height. A database assembled from scientific
literature concerning measurements of human
body electrical parameters (voltage, capacitance,
resistance and inductance) has been developed
into an electrical model of the human body.

The model uses extremes of documented data
to define a severe human body ESD for use in
qualification testing of systems with stringent
safety or reliability requirements. It exhibits the
distinctive characteristics of an actual human
body ESD waveform, having an extremely fast
rise time to peak current (approximately 1ns),
and an initial voltage of 25k V. It also specifies
that current be injected directly into a test object
without a spark, replicating the most severe
stress created by an ESD.

The model has been used to develop the
SSET, a practical discharge tester which is
constructed from off-the-shelf components
costing approximately $750 excluding the
power supply. Objects to be tested are attached
directly to the coaxial output of the SSET.

Top, Air passes through a heated
pipe so that air nearest the pipe
wall becomes hotter than that
near the middle, has a lower
refractive index and so produces a
“rolled up mirage”.

Bottom, Spinning the tube looks to
overcome the problems of
asymmetry caused by gravity and
turbulence.

simple way of overcoming the
problems of asymmetry caused by
gravity and turbulence. The
solution is to spin the tube at
30Hz, allowing creation of
reasonably good lenses of up to
Scm diameter — much larger than
the 8mm stationary gas lenses.

But why go to all this trouble
when you can make a far more
accurate lens from a few pence
worth of glass or plastic? The
answer is that gas lenses are
virtually indestructible and can
tolerate optical power levels that
would vaporise a glass lens
almost instantly.

Michaelis and his group have
used gas lenses to focus carbon
dioxide laser beams to drill holes
in Imm sheet steel. They also
point to the prospects of using
highly focused laser beams for

Continued over page
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Break the circuit

A product can always benefit from being smaller, faster,
cheaper or simply more efficient.
But the route to these improvements is often through new
technology.
What worries engineers is the fact that the route can easily turn
into a vicious circle over which they feel they have no control.
That's why we developed the Falcon Programme which allows
you to test before you invest.
This is how it works:
Firstly, we provide you with a software package. It allows you
to design analog/digital arrays using 5 or 2 micron
digital, or 3 micron mixed technologies, and, most

important, verify the design/performance yourself.

Additionally,we can help you with a range of components for
bread boarding critical analog functions.

As a result, you'll end up with a high degree of confidence that
your design is going to work before you commit yourself to a prototype.

When you are satisfied and send us your prototyping brief, we
again keep costs down by manufacturing in batches with many
customers sharing the expense.

Your prototype is then returned to you within 28 days.

Finally, once the design is proven, we can provide you with
production parts in any volume from very low to very high and to

any screening level under BS9450 approval.

So if you want to get it right first time, make sure

you talk to Mike Goodwin this time.

Micro Circuit Engineering

A Smiths Industries Company

Micro Circuit Engineering, Alexandra Way, Ashchurch, Tewkesbury, Glos GL20 8TB. Telephone: (0684) 297277 WWA
CIRCLE NO. 125 ON REPLY CARD
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RESEARCH NOTES

Gas telescope image of a water tower at a
distance of5km..

satellite propulsion. Such beams could be
used either to nudge satellites already in
orbit or even to help place them in orbit.
Suggestions have long been around for
lifting a satellite to about I0km by balloon
and then raising it further with a laser beam.
No conventional lens or mirror could handle
anything like the required power.

In their paper, Michaelis er al say the
damage threshold intensity for short optical
pulses through glass or germanium lenses is
around IGW/cm? Gas lenses, by
comparison, can handle intensities a hundred
times greater.

For a more down-to-earth application of
gas lenses, there is the prospect of laser-
induced fusion power. Such lenses could
focus the very powerful lasers needed to
make atoms of hydrogen fuse 1ogether and
release their energy. Michaelis says that the
pulses required for the process are
equivalent to about a tonne of TNT, adding

with some mild understatement, that a tonne
of TNT would do an awful lot of damage to
glass components.

Beyond these rather awe-inspiring
applications, there are also simpler gas
lenses that can be made by exploiting the
difference in refractive index between any
gas and a vacuum. Quite recently it has been
suggested that the problems of the ill-fated
Hubble space telescope could be solved by
using a transparent bag of helium as a sort of
giant contact lens!

Max Michaelis is confident that, though
few people take seriously the idea of all-gas
lelescopes in space, the whole subject is still
very much in its infancy. Given more
research, gas lenses could one day out-
perform solid lens or mirrors. They would
have very low transmission losses and
would not suffer from distortions arising
from their mass. Perhaps one day we will
see the all-inflatable space telescope
...propelted cheaply into orbit by gas-
focused laser?

Sunk without a trace... of radioactivity

few years before the birth of Christ,

a not-very remarkable event took
place. A Roman freighter of the class
navis oneraria sank off the coast of
Sardinia carrying a heavy cargo of lead.
Around 1500 hall-marked ingots
weighing a total of 50t were probably on
their way to some ancient building site,
to be made into water pipes or stone
clamps. Since that rather unmemorable
incident all the ingots have lain
untouched in about 30m of water — until
now when they have become the subject
of excited interest to modern physicists.

The reason, or part of it, is that the

cargo has been largely shielded from
contamination. So this special ancient
lead is extremely low in radioactivity.
Modem lead, by contrast, is almost
universally contaminated with minute
traces of radioactive lead-210, bismuth-
210 and polonium-210.

For most normal purposes such
contamination is so insignificant that it can
be ignored; but not when it comes to
shielding detectors searching for the
radioactive signatures of rare natural
processes such as theinteractions of solar
neutrinos.

Discovery of this cargo led to an
interesting collaboration earlier this year
between physicists at the Instituto Nazionale

di Fisica Nucleare (INFN) and
archaeologists representing the ltalian
authorities for artistic and historic heritage.
According to a report (Cern Courier, Vol 31,
No 7), this collaboration will give INFN
access 1o a priceless material for use in the
underground Gran Sasso Laboratory in
exchange for support for the archaeologists
in setting up a database of all the recovered
artefacts.

Photo: Cern Photo

One of the lead ingots found in a Roman ship
sunk near Sardinia showing the
manufacturer’s mark.

Collaboration will also extend to use of
trace element and isotope analysis to
identify the precisc origin of the lead ingots.
It would be intriguing indeed if the same
lead which has lain useless for 2000years
could tetl us about the history of the Roman
Empire and also about the radioactive
processes in the Sun which have played an
even more fundamental role in our past.

Protected from environmental radiation by
some 30m of water, the lead will provide
valuable low-background shielding for
precision physics experiments.

Photo: Cern Photo
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RESEARCH NOTES

Solid state outshines gas lasers

Solid-state lasers have many advantages
over older gas-laser tubes such as
robustness, low voltage operation and
potential for a very long life. They are also
at least two orders of magnitude more
compact. But there have been technical
problems with generating high powers
and/or shorter wavelengths of light in the
solid state devices.

However in the last few months several
papers have been published indicating these
limitations may soon be overcome, enabling
solid-state lasers to occupy an increasing
slice of the territory formerly occupied by
the gas laser.

A group from the University of Illinois at
Urbana-Champaign and EG&G
Optoelectronics in Vaudreuil, Quebec, have
reported (Electronics Letters, Vol 27, No
21) development of a solid-state room-
temperature infra-red laser capable of
producing a 5SW CW output at a wavelength
of 1064nm. Such high power output from a
single I0Oum stripe represents an order of
magnitude improvement on previous
quantum well laser diodes operating at
1064nm.

The laser structure consists principally of a
70A InGaAs quantum well surrounded by
1000A GaAs barriers and optically confined
in AlGaAs cladding layers. The whole
assembly, together with facet coating, is
mounted on a metallised diamond heat-sink
for CW operation.

Room-temperature light vs current
characteristic shows a rise to 5.25W at 9A
before catastrophic facet damage occurs.
Under pulsed conditions (200ns and lkHz)
25W output can be achieved at a current of
40A.

The team are confident that where high
coherence and high wavelength stability are
not critical factors, solid-state devices could
well replace Nd:yag lasers for many
applications. Unlike the latter they would be
cheap, small and easier to modulate.

8.5W visible from monolithic array
Producing shorter wavelength visible light is
one further constraint on the designer of
solid-state lasers. Without incorporation of
quantum well active layers, designers would
still be restricted to IR wavelengths and
impossibly high lasing threshold currents.

In the same issue of Electronics Letters, a
group from Spectra Diode Laboratories in
San José, California, report development of
a 680nm (red) laser diode that will generate
IW CW from a single 100um-wide active
layer based on a GalnP quantum well. As
with the IR device above, it is bonded p-side
down to its heat-sink. Minimum threshold
current is 350A/cm? and efficiency is 38%.

The same team have taken this approach a
stage further and fabricated sixteen 50pum
emitters across an 8mm bar. This monolithic
assembly, with emitters spaced every
500um is capable of 8.5W output, limited
principally by thermal considerations. The
only other consequence of this multi-emitter
approach is that the spectral band-width is
broadened from the 2nm of a single emitter
to around 4nm.

Into the blue

Applied Physics Letters, September 9,
reports how Michael Haase and his
colleagues at 3M in St Paul, Minneapolis
have managed to create a solid-state laser
capable of emitting light at 490nm. The
blue-green emission is believed to be the
shortest wavelength radiation ever generated
by a solid-state laser.

CW power, W
[+
T
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|
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current, A

The blue-green laser diode is based on zinc
selenide which has the necessary band gap
to generate light in the blue-green part of the
spectrum. There have, however, been
enormous practical difficulties in the making
of a functioning laser, not least the problem
of fabricating the now-inevitable quantum
well. The figure shows the structure of the
prototype, capable of producing pulsed
emissions at 490nm when held at liquid
nitrogen temperatures. At room temperature
the colour of the light becomes a little
greener at 500nm.

But a convenient, efficient, blue solid-state
laser is still many years away. The 3M
device has a high lasing threshold and, being
relatively inefficient, generates large
amounts of potentially self-destructive heat.
Nevertheless, observing all the work
currently going on — as well as the insatiable
demand for high capacity transmission links
and data storage - it seems we will not have
to wait long before solid-state lasers replace
low to medium power gas devices for
virtually all industrial applications.

Research Notes is written by John Wilson of

Fig. 1. Light output as a function of input
current for 8mm monolithic array of 50um
emitters on 500um centres.

Fig. 2. Cross section of the blue-green laser
diode.
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DESIGN

he fluxgate magnetic sensing head

is an extremely sensitive detector

of magnetic fields. These cover

from tiny field probes, no larger
than 0.03 inches in diameter. through cur-
rent probes, impurity detectors, compass-
es, metal locators, prospecting equipment,
even 1o submarine detectors. Granted, not
many people will wish to
detect submarines but how
many underwater diving enthu-
siasts would love to have a
“diveable” hand-held wreck-
finder?

The compass designs pre-
sented here, though carried out
in detail and mostly tested, are
primarily intended as illustra-
tions of the technique and sug-
gestions for experimentation.
Considerable scope exists for
variation and final presentation
or even use of the basic signals
made available.

An earlier article (EW & WW
September 91) entitled A
Simple Magnetometrer
described the principle and use
of a fluxgate sensor to produce
an earth field measuring device
sensitive enough to detect the
influence of solar flares on the
ionosphere.

It determined the magnitude
of two horizontal field compo-
nents at right angles to one
another. Given that informa-
tion, it is obvious that one can
calculate the direction of the
principal horizontal compo-
nent, which is precisely what
we ask a compass 1o tell us.

The magnetometer, however,
needed to detect very small
variations in the field to fulfil
its proper function and conse-
quently needed a high signal to
noise ratio. A compass makes
no such demands, happily cop-
ing with a much lower signai to
noise ratio and allowing the cir-
cuitry 1o be even simpler than
before. Three common integrat-
ed circuits suffice for the sen-
sor conditioning and in the sim-
plest case, the output indicator
need be no more than a centre-zero meter.

The simplest systems could well be
regarded as the poor man’s autopilot since
if the pilot is considered 10 be the device
closing the feedback loop, that is exactly
what it is. If you are stecring a boat or fly-
ing an aeroplane, all you really nced are
steady-as-you-go turn lefi/turn right
Instructions to maintain a heading.

The technique has much to recommend
it as the equipment is minimal and hope-
fully therefore more reliable and the steer-

ELECTR

fluxgate compass

The technology
described here lends
itself to nautical and
aeronautical
navigation either as a
direct reading compass
or the sensing heart of
an autopilot. The
system could equally
well be adapted to
providing directional
information for deaf
people.

By Richard Noble.

ing arrangements il properly arranged are
non-confusing, key clements in safe naviga-
tion.

Sensor circuits

The presence of an external magnetic field
passing through a toroidal core produces an
asymmetry in the magnetic induction wave
form in the core. The previous design
exploited the subtly changing widths of the
less noisy pulses produced by induction in a
sensc winding over the two legs of the core.
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This design is less fussy and simply extracts
the even harmonics produced by the asym-
metry and, in particular. the second harmon-
ic of the switching frequency. A rather crude
resonance with the sense winding also
cnhances the size of the signal being sought.

The core, as before. is a tape wound toroid
of HCR alloy. designed by Telcon Metals
for magnetic control systems. This is wound
with approximately 170 turns of 0.5mm
enamelled wire to provide a switching pri-
mary winding. The drive circuit, shown in
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Fig. 1. The driver circuit used in all version

Fig.1, is provided by two of the operational
amplifiers in an LM324 quad package work-
ing in a push-pull configuration. The input is
a square-wave at the fundamental frequency
of approximately 110Hz. This is provided
by a 4060 cmos  oscillator and divider chain
which also supplies the second harmonic
switching pulse for the phase detector from
an appropriate tapping. This is needed
because, although the second harmonic sen-
sor signal varies as the external field. there
is an abrupt change of 180° in the phase as
the ficld reverses through zero, calling for a
synchronous phase detector to preserve
polarity correctly.

Returning to the drive system, the square-
wave input does not produce a square-wave
output voltage across the primary. Before
the flux in the core reaches saturation, the
primary core has inductance but at saturation
the inductance collapses to zero and at this
point the output voltage also disappears,

Fig. 2. Idealised fluxgate waveforms

Sensor
primary

producing an output wavetorm like that
shown in Fig 2a. This does tend to warm the
integrated circuit chip, but is within the short
circuit protection capability of the device
and makes the circuit delightfully simple.
The frequency of the oscillator is adjusted to
make the output waveform as symmetric as
possible so as to avoid the transformer cou-
pling even harmonics into the pickup wind-
ing. Figure 3 shows the detector circuit.

The pickup winding is a single 500 wrn

winding of 0.2mm wire over the outside of

the core. roughly resonated with the 10uF
paper capacitor and fed to a unity gain
amplifier which can have its phase reversed
by 180° The phase reversal is controlled by
the analogue switch which either shorts the
non-inverting input to ground or does noth-
ing depending on its control voltage. When
it is shorting to ground the circuit becomes a
unity gain inverting amplifier. When it is
open, the amplifier has a gain of -1 from the

a) op amp Drive |...f...1...]...

Haveforn coo oo

Primary Voltage
Haveforn

Resonated
secondary
Haveforn

b)

2nd Harmonic

Switch Drive
€) Rectified

and
Smoothed

Output
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inverting input and +2 from the non-invert-
ing input. The net result is a gain of +1.

When the control is switched at the second
harmonic frequency and in the appropriate
phase. the amplifier neatly rectifies the sig-
nal and correctly converts the 180° phase
change into a polarity change. In this way
the DC output is a proper 4-quadrant vector
component with a one-to-one correspon-
dence 1o the equivalent earth field compo-
nent. Two windings at right angles to each
other will allow the reconstruction of an
electric vector simulating the horizontal
magnetic vector.,

Idealised waveforms illustrating this pro-
cess are shown in Fig. 2. All that remains is
to amplify and smooth the rectified halt
sinusoids in an integrating circuit, the time
constants chosen allowing some control over
the damping of the instrument output. An
oscilloscope will not show wavetforms like
the illustration because the signal is small
and swamped by the interfering unbalanced
signals. However if the external magnetic
field is increased considerably then some-
thing much more like the idealised version
can be seen. This is easy to do with a small
bar magnet. held close to the sensor core,
giving an increase in field strength of sever-
al orders of magnitude.

Fortunately the interfering signals which
spoil an oscilloscope image have no effect
on the final output and a large voltage swing
is obtained for the tiny 0.18 gauss horizontal
component of the earth’s field.

The output from this single channel device
is fed to a centre-zero meter. When the axis
of tke sense winding is at right angles to the
carth’s field the meter reading is zero. Any
departure from this orientation will make the
meter deflection positive or negative, pro-
viding a heading error indication. The sense
of the correction can be chosen to provide a
steer left/steer right type of display. By rotat-
ing the sensor to the desired angle relative to
the vehicle, the instructions to steer, if fol-
lowed, will eventually bring the vehicle on
to the correct heading as the meter reading
approaches zero. Maintaining the zero read-
ing will maintain the vehicle heading.

Heading-set mechanism
The following is a suggested design requir-
ing no special tools and may obviously be
imptoved upon by those with special facili-
ties.

Fig. 4 (on p18) shows an exploded diagram
of tke parts and their method of assembly as
made by the author.
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Setting and calibration

he more observant reader may be wondering about what

looks like an anomaly at the octant boundaries. The

analogue x or y value barely changes as the octant code
switches suggesting that the two different outputs correspond
incorrectly to the same angle. However this is no different to
what happens at any other threshold. In reality there are a
number of lamps all spaced equally around a circle and only
one is ever showing at any time; it is only necessary to point
that one in the right direction. In fact the sensor can be placed
in any orientation as long as the dial is fixed to the indicator
in the right place.

This is most noticeable in the simple 8-point compass. No
one really wants a compass that indicates NNE, ENE, ESE,
SSE, etc. The sequence N, NE, E, SE, S, etc is much more
acceptable and in boxing the compass the adjustor will
naturally make this happen. What he actually does is offset
the zero octant boundary by around 22° so as to make north
appear in the middle of the famp’s “on” range. In the same
way the 72-point compass will be offset by 2.5° and the 360-
point version by 0.5°, though the latter is almost certainly
masked by the precision limits of the system. .

A reasonable target to aim for would be £1° though this
may not be achievable without considerable care. Certainly
the second pickup winding on the sensor will have to be
wound over a separate card or plastic sleeve to allow for
some small adjustment during calibration. After the best
position has been found it can be glued or varnished into
place. The best position is that for which the zero-crossing
points of the x and y signals are genuinely at right angles to
one another.

Prior to checking this the amplifier zero offsets must have
been set to ensure that the maximum excursions of the x and
y signals are symmetrically disposed about zero volts. Some
iteration of these adjustments may be necessary as they are
interactive.

All of the above should be carried out while keeping the
core in the horizontal plane though this need not be more
complicated than temporarily securing it to a circle of card
with blue-tack. If the card is first marked with a set of 15°
protractor type markings and rotated over a cross marked on a
flat surface the results can be reasonably accurate.

Subsequently the channel gains should be adjusted to
match exactly the input span of the bar driver or A/D
converter, whereupon the compass display should read
correctly. Final tweaking may be beneficial while rotating the
card over the cross to check the readings at 15° intervals.
Once installed, careful checking in the usual manner is
essential as navigation is sometimes a life-and-death matter
and at this stage no effort is too great to ensure accuracy and
reliability. Unless a good location can be found for the sensor
the use of a deviation chart is recommended.
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Fig. 5. Twin sensor circuit

from the influence of fer-
rous metal, In the case of a
sailing  boat., the firsi
requirement means at feast a
fore and aft gimbal pivot to
counter the vessel's heel.
With an acroplanc, gim-
balling is pointless as appar-
ent gravity can be markedly
non-vertical in manocuvres
and a fixed mounting is all
that is required. The usual
“northerly turning crror™
will be present but, unlike a
normal compass, no violent
swinging results and the
indicated reading becomes
smoothly stable as levelling
oceurs,

Direct reading remote
compass
At the cost of some addi-

The final fitting is left to the ingenuity of
the installer, but should be such that the sen-
sor is horizontal in the normal cruising atti-
tude of the vehicle and reasonably removed

Fig. 3. Detector circuit for "steer-on-heading"

tional circuitry, the sensor can be mounted
remotely in an iron-free arca and the display
fitted in any convenient position. The sensor
clectronics need an extra LM324 operational

Ay
560
125-0-1250A
i
10k \
60

amplifier chip to provide a second channel
as shown in Fig. 5.

The sensor is wound, like the magnetome-
ter version, with a second 500 turn pickup
winding at right angles to the first. The elec-
tronics then provides two output signals, for
convenience referred 1o as x and y, which
represent the vector components of the hori-
zontal magnetic field. From this point many
different options are available to convert the
signals into a display, with the usual tradeofT
between precision, cost and complexity.

Before going into detail, however, it is
instructive to examine the basic properties of
the signal information the sensor system
provides. The first obvious and familiar one
is that the angle the magnetic vector makes
to the axes is the arctangent of the ratio of x
to y. One approach therefore would be to
convert the analogue signals to digital and
feed them to a single board computer. An
cprom stored program written in assembler
or a higher level language such as compiled
Basic or Forth could solve for the arctangent
and send the output to a port fitted with a
three digit liquid crystal display. Using a
chip such as the Motorola 68705R3 it could
cven be a single chip computer. To those
with the ability to put together such a combi-
nation and program it, this is probably the
most straightforward solution and can have
additional options incorporated such as
stored way-point lists for a flight plan or
sailing pattern.

For a more subtle solution, a close look at
the basic properties suggests some intriguing
alternatives. At the very lowest levels, the
signals range through both polarities and a
glance at Fig. 6a reveals that the polarity
combinations are a code for the quadrant the
vector resides in, + + for 0 1o 90°, + — for 90
to 180 and so on.

Another simple property is that the abso-
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Fig. 6. Mapping out the octants with translation to Gray code equivalent

lute magnitude of x is cither greater than that
of y or vice versa, most of the time. Fig 6b
reveals that this binary feature provides a
third coded contribution increasing the reso-
lution from quadrants to octants, x<y imply-
ing 0 10 45° for example in the first quad-
rant. All of which makes good sense as three
bits exactly codes eight states.

Additionally it should also be noted that in
one of those delightful accidents of nature
the code developed this way falls into the
class known as Gray codes, namely
sequences in which the state transitions are
marked by single bit changes. Our encoded
output never gives false or ambiguous read-
ings as the values change, simply because
there is only ever a single bit changing at
any time. All this, without any deliberate
design cffort!

The underlying idea is also very easy lo
implement electronically. Two more LM324
amplifiers will provide comparators deliver-
ing the first two sign dependent bits. The
absolute magnitude circuits are just two
more again, with a handful of identical resis-
tors and some diodes. The outputs go to yet
another comparator which outputs the third
bit and the job is done. The greatest cost is
probably the circuit board which the parts
are soldered to.

Simple 8-point compass

At this point the first somewhat crude com-
pass display is possible as in Fig. 7. The
three coded bits are used as the address
inputs to a 4051, 3-to-8 line analogue switch
and the outputs are connected to eight leds
arranged in a circle (in the straight numeric
order to decode the Gray code, of course).
The result gives a heading indication of
cight directions with a precision of £22.5°.
This may not seem very good, but is entirely
adequate for a road vehicle, to give one that
comforting feeling of definitely heading in
the right sort of direction when more or less
lost. It should also be remembered that so
far the analogue propertics of the x and y
signals have not even been considered. This
gives a strong feeling that taking even a little
notice of the analogue features should per-
mit a major step forward.

One last convenient accident remains to be
exploited. Between 0 and 45° the sine func-
tion is almost linear. A best fit line can be
found for the ten points at 5° spacing by lin-
ear regression and this linear function used
instcad of the sine. The worst angular error

is 1.3° at the 45° position and all the others
are less than 1°, averaging about 0.6°.

Over this angular range the analogue x sig-
nal is theoretically a sine function of the
angle being sought after, so a linear interpre-
tation of its analogue value will give a low-
error solution. Over the range 45 to 90°, the
y signal is theoretically a cosine function of
the angle, which is just the sine of 90° minus
the angle and therefore has the same conve-
nient linear properties. The electronic imple-
mentation is obviously to transform the x
and y signals into the first quadrant and use
an analogue-to-digital converter to create the
increased resolution. The first part needs no
components, because it already exists in the
shape of the absolute magnitude circuils
introduced earlier. Two alternatives exist for
the second part, one for the analogue enthu-
siast, the other for those who like digital dis-

plays.

Analogue 72-point compass

The analogue version, Fig. 8, uses an
LM3914 led bargraph driver in dot mode to
drive nine led cathode lines, the anode lines
being multiplexed as eight common anode
lines, one for each octant. These octant
switches are provided by a 4051 I-pole 8-
way analogue switch decoding the 3-bit
octant code derived earlier. The input to this
A/D converter system nceds to be switched
between the x and y signals at the octant

DESIGN

boundaries. but again no components arc
required because there is still one amplifier
and two analogue switches left over in pre-
viously used chips and the driving signal is
just the third bit of the already available
octant code. This economically consumes all
of the remaining spare parts.

The leds are arranged in a circle at 5° inter-
vals and result in a display with £2.5° preci-
sion and a worst error of about half that.
Admittedly 72 leds are required. but bulk
buying reduces the cost to no more than that
of the digital version and some traditionalists
just hate digital displays anyway.
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Fig. 7. A simple octant compass display

Digital 360-point compass

To make a digital version, the bar code driv-
er is replaced with a CA3306 6-bit A/D flash
converter, all earlier circuitry remaining the
same. This divides the 45° octant into 64
levels providing the opportunity to correct
for the slight non-linearity of the sine func-
tion, while providing even higher resolution.
The technique is to use the six output bits as
address bits for an eprom, together with the
three octant bits, which are used to segment
the EPROM into eight regions. In this way
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cach combination of nine bits corresponds to
a unique angle with a unique address. which
can be programmed to output that angle to a Fig. 4. Head/sensor
display. Unfortunately the three digits needed assembly as made by the P T
for a compass display require twelve bits to author. / Plastic N\
code in BCD form and most eproms are only Cap {
cight bits wide. /
The solution is to give cach digit an
address of its own and multiplex them con-
tinuously to an appropriate display by pro-
viding two more address bits from a slowly
cycling two bit counter. The same two bits
are fed to the multiplexing address lines of
the display driver to synchronise the eprom
output to the digit position. A suitable dis- Eonges
play driver is the four-digit 7211M and the
two bit counter needs no components as it Brass Bush
alrcady exists as the bottom end of the 4060 i - A Tis Oapres
divider used in the sensor electronics. Bits L~ e /
12 and 13 of this divider switch at approxi- v \\“\
mulcly 7 and 3.5Hz rgspeclivcly. giving a f’m‘:::"“‘ Printed \
display update rate of about once per sec- gnrc:n )
ond. eer A
Regrettably the serendipity of finding free  The Telcon 7a cores
parts just when they are needed does not  mentioned in this
extend to the 2MHz clock needed by the  article are available i
A/D converter. An EXO-3 crystal divider  directly from the _ -
chip can be programmed to provide this.The  author price £10.50. i"“ ?\
64 eprom locations in cach octant are pro-  PCBs for driver and / ;:g:: 'i‘:‘b
grammed to deliver the nearest integer  sensor circuitry are [ Board
degree value to the exact value predicted by also available price f ) '. I .\
the sine function. The nineteen duplicated  £12 for the pair. / L-‘A::'{:“':: \
values scattered through the 459 range auto-  Contact R & W Noble, / /m °!
matically provide the linearisation to give a  Penbidwal House, L= ) KL \
19 resolution. Pandy, Abergavenny, By m\

There is no reason why the digital display
cannot be inscrted into the centre of the ana-
logue compass rose. B

Gwent NP7 8EA.
Phone 0878-890367.

Connec ting
Hires
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B. BAMBER ELECTRONICS

Manufacturers Surplus Stocks

Farnell SSG520 synthesized Generator 520Mhz ~ £650
Telequipment Oscilloscope Type D83, 50Mhz Dual

Trace £250
Racal 3081 Synthesized Signal Generator

520Mhz £750
Ando Spectrum Analyser Type AC8211, 2Ghz £1600
Telequipment Curve Tracer Type CT71 £200

H.P. Storage Oscilloscope Type 1741A, 100 Mhz  £400
Sayrosa Automatic Mod. Meter Model 252, 2Ghz £120
H.P. Spectrum Analyser Type 3582A, 0.02Hz-

25.5Khz £1600
H.P. Oscilloscope Model 1707B, Mains/Battery ~ £200
Tektronix Oscilloscope Model 5103N, 5A15N, 5A18,

5B10 £400
Avo Meters Model 8 with leads £65
Marconi A.F. Power Meters Type TF893A £35

ALL PRICES EXCLUDE VAT
OPEN MON-FRI 9am-5pm

WANTED

Electronic Components, Test Gear, Factory Clearance
TOP PRICES PAID

5 STATION ROAD, LITTLEPORT, CAMBS CB6 1QE
PHONE: ELY (0353) 860185

CIRCLE NO. 132 ON REPLY CARD

XS

TotaL ENVIRONMENT ASSEMBLERS
AND EMULATORS TO SUIT ALL ROM’S
AND MICROPROCESSORS N

" B Assemblers available for over m
| 700 microprocessors

| W Integral Editor, Linker and ' w
intelligent MAKE facility |
' @ On-screen monitor, trace and Y

source level debugging

B ROM Emulator up to 128 Kbytes | )
or 1024 Kbytes as standard N

| B Add on Comms board
B Fully portable battery backed h

W3LSAS NOILYINWF ANV IDVI¥IIN] WO Y asJNW\av

units
W Operating speed better than
700 ns
SEND FOR 21st Century Electronics
56b Milton Park, Abingdon
FREE SOFTWARE Oxon 0X14 4RX
EVALUATION
PACK Telephone: 0235 832939

Fax: G235 861039

CIRCLE NO. 133 ON REPLY CARD

Microprocessor Development Tools

URNIWVERSAL PROEVANITEN

/  Bxtensive device support
- PALs, GALs, PEELs, FPGAs etc...
- Serlal PROMs, BPROMs, (E)EPROMs
- and microcontroliers

v DIL, QFP and PLCC packages

v/ Tland NatSemi approved

v Gang adapters avallable N

SAe UNVERSAL ASSENEUER

Relocatable - fast assembly
Caters for ALL Microprocessors and Controllers
Instruction sets for many microprocessors Included

- from Z80 to RISC 2000

- or add your own
/  lteritive macros, Intelligent jump facilities
v Linker and MAKE facility

R NN

2 Field End, Arkley, Barnet, Herts, EN5 3EZ Teleplione : 081-441 3890

EMULATORS - SIMULATORS - COMPILERS - ASSEMBLERS - PROGRAMMERS

77C82 8085 Z8 68000 8051 32010 68HC11 6301 6502 87C751 6805 Z80 6809 8096 740 Serles 7720 MIPS R2000 etc .

ROMBEMUIFATOR! from only £99
v Covers ROM sizes from 16 kbit to 8 Mbit
# Full screen editor
v Emulates all 24, 28, 32 & 40 pin devices
v/ Fast download - loads 1 Meg In under 5 seconds
v Split and shuffia capability

SIMUIFATIORS]

v Debug microprocessor and controller
software on your pc

v/ Break points and trace

v Free run or single step

BROGRAMMERS

Low cost

Up to 8 Mbits

16 bit wide EPROMs
Microcontrollers including 87C751
PC based or stand-alone

i\l\r\l( [

COMMUNICATIONS

AN N N

CIRCLE NO. 134 ON REPLY CARD
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Take the Sensible Route!

BoordMoker is a powerful software tool which provides a
convenient and fast method of designing printed circuit
boards. Engineers worldwide have discovered that it provides
an unparalleled price performance advantage over other
PC-based and dedicated design systems by integrating
sophisticated graphical editors and CAM outputs at an
affordable price.

In the new version V2.40, full consideration has been given to
allow designers to continue using their existing schematic
capture package as a front end to BoardMaker. Even
powerful facilities such as Top Down Modification,
Component renumber and Back Annotation have been
accomodated to provide overall design integrity between
your schematic package and BoardMaker. Equally, powerful
features are included to ensure that users who do not have
schematic capture software can still take full advantage of
BoardMaker’s net capabilities.

BoardMaker V2.40 is a remarkable £295.00 (ex. carriage &
VAT) and includes 3 months FREE software updates and full
telephone technical support.

S
BoardRouter is a new integrated gridless autoroute module
which overcomes the limitations normally associated with
autorouting. YOU specify the track width, via size and design
rules for individual nets, BoardRouter then routes the board
based on these settings in the same way you would route it
yourself manually.

This ability allows you to autoroute mixed technology designs
(SMD, analogue, digital, power switching etc)in ONE PASS
while respecting ALL design rules.

No worrying about whether tracks will fit between pins. If the
track widths and clearances allow, BoardRouter will
automatically place 1, 2 or even 3 tracks between pins.

You can freely pre-route any tracks manually using
BoardMaker prior to autorouting. Whilst autorouting you can
pan and zoom to inspect the routes placed, interrupt it,
manually modify the layout and resume autorouting.

BoardRouter is priced at £295.00, which includes 3 months
FREE software updates and full telephone technical support.
BoardMaker and BoardRouter can be bought together for
only £495.00. (ex. carriage & VAT)

Tsien (UK) Limited
Cambridge Research Laboratories
181A Huntingdon Road
P cCambridge CB3 0DJ UK
Tel 0223 277777

tsien raxozss 277747

All trademarks acknowledged
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| Full analogue, digital and SM support - ground and '
power planes - 45 degree, arced and any angle
|tracks with full net-based Design Rule Checking.

A B T B R N AL
Optimized placement by displaying ratsnest per
component. Lines indicate the unrouted nets.

HIGHLIGHTS

Net list import from OrCAD, Schema etc.
Graphical and manual netlist entry |
Top down modification for ECOs

Forward and back annotation

Component renumber

Effortless manual routing

Fully re-entrant gridless autorouting |
Simultaneously routes up to eight layers
Powerful component placement tools
Copper fill

Curved tracks

Extensive Design Rule Checking

Full complement of CAM outputs |
Support and update service -
Reports generator '
Gerber, PostScript & DXF output |
Full SMD support

Don'’t just take our word for it. Call us
today for a FREE Evaluation Pack and
judge for yourself.

CIRCLE NO. 116 ON REPLY CARD



Supplier companies
pulling out of cad and
suicidal price cutting
point to a sector in
crisis? Yet the choice
of packages is still
wide. Steve Rogerson
explores.

few arcas in electronics and computing

that are feeling the pinch worse than
computer aided design. What was once the
glamour sector of the market is today
marked skirmishes that are ripping the
industry to shreds.

But the range of packages available 1s still
very wide, even in this “sector within a sec-
tor” of cad for electronics (though including
universal design packages such as Autocad).

The design process splits naturally into
two main functional areas; the first consists
of electronics designers looking to arrange
the various components to perform the
required functions for a particular circuit.
Next the components must be arranged on a
PCB in a logical and cost-cffective way,
usually aiming to take up as little space as
possible.

l n the teeth of a recession there can be

Electronic simulation is a middle stage
between these two, taking the original
design and running it like a real package to
sec if it works. Simulation is something
of a side issue. especially for low-end
PCRB design where it is often too expensive.
But for large system design it is essential,
Typical puchages include Susie and PSpice.

A1 the bottom of the market. costing
between £100 and £200, are the straight
forward drawing packages with restricted
intetligence. They do serve a function. but
there is usually no upgrade path and
they can only be treated as a short term
solution

To buy something of real use. with intetli-
gence in the package. tends to cost £1000 to
£3000. Products in this band take informa-
tion in the circuit diagram and use it to help
design the PCB.

January 1992 ELECTRONICS WORLD + WIRELESS WORLD
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Users can make certain that all the tracks
are associated with the right connections

At the moment most designers of PCBs
will be satisfied with this level of package,
lypified by products such as Pads-PCB
There are, however. many packages avail

able — all with their own quirks and benetits
and users should shop around to find which
are the best fits for their applications.

Upwards from here are the fully featured
packages that can cost up to £10.000 or even
more. In geperal, the more you pay the more
facilities you get.

Peter Chidzey from Cad Services explains
the developing cad market: “Traditionally
you had the drawing office with protessional
PCB design engineers. These are being
replaced with electronics engineers who
design the circuit and usc the expensive
packages 1o design the PCB.”
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GoldStar

QUALITY, PROFESSIONAL PC’s

—— e

AT AFFORDABLE PRICES

-

EVERY PC COMES WITH: =

1 YEAR ON-SITE WARRANTY |Siaw s
VGA GRAPHICS AS STANDARD [R5k
FREE UK DELIVERY

~
rGoIdStar is a key division of the Lucky GoldStar Group,
one of the world’s largest international corporations,
employing over 100,000 people with a turnover
approaching £14 billion. GoldStar, with their unrivalled
resources and technical abllity, have manufactured
and iabelled computers for many of the world’s leading
computer companies for over 30 years! In fact, other

e

Q"b 7 s

nark

=

@ Price - £399+VAT without Hard Drive

I 12MHz

17MHY
fotherboard)

PCs you may have been considering, because they
have a different brand ‘“‘name’’ on the outside, may
well be a GoldStar on the Insidel!

£499

GT212
WITH 42M
HARD DRIV

Silica Systems, an official GoldStar appointed dealer,
are pleased to recommend this comprehensive range
which combines the very latest technology with years
of manufacturing experience. GoldStar’s quality and
reliability coupled with the Silica Systems service,
provide you with the perfect PC solution for the home,
business or education. From an entry level 286
desktop workstation to a powerful 486 EISA tower
system, Silica and GoldStar have the answer, at an
kaﬂordable price!

V-
-itﬂ

+£100 for VGA Mono Monitor

+£200 for VGA Col

\

o K SERIES wih 651425 VGA Cpiour Monitor Model Shown is GT212 286 IZ‘Hz
\ o
[ ( PLUS SERIES )
* All the GT212 PLUS SERIES models include 2Mb RAM
e " g VGA ) 2t angars, 50 that they an un Wingowe 3| WITH DUAL FLOPPY, WINDOWS 3 & MOUSE
- EXPAN @2
@ =
2 PROCESSOR Ram | aw frowel siow [miec 2l T=T2T2T<| NO HARD DISK | 42Mb HD | 42Mb HD | 130Mb HD | 210Mb HD
= BOARD{SITE| SLOTS Za|Z 12212 [%] + Single Floppy + Single Flappy + Dual Flopples + Dual Floppies + Dual Flopples
H WHEULIE 3" or 5% 3" or 5%° 30" 8 5%” 3ve” 8 5%" 3v" & SW"
o~ 2lala > * ™
51286 12,014 19 3 |17 31555 £399 99 | £599 | £799 | £1099
5 DESKTOP CASE Mb | Mb Tem | MMz |3 |2 g El +VAT= £45883 +VAI=£586 33 +VAT=£703 83 +VKT=£936 83 +VAT=(1291 33
w ] LIzig|s|a
513860 16w 2|8/ 5 |21 HEE ¢l £699 £799 | £999 £1299
16 bit R B e
5 DESKTOP CASE Mb | Mb wevt | MHZ | & |8 g a5 +VAT=£70383 +VAT=(821 33 +VAT=£938 83 +VAT=117283 +VAT=£1528.33
= EIZ|2|%]>
2138060 20m.|2|8g| 5 125 |55 0 £199 £899 £1099 £1399
b4 DESKTOP CASE Mb | Mb e | MHz = 1 g § § ] +VAT=£82133 +VAT=£938 83 +\VaT=£1056.33 +VAT=£129133 +VATm 164383
— Y £ [
| g3z
513860 20m.(2|10/g) 8 25 Fl 850 - = 99 £1099 £1399
&3 | DESKTOP CASE - FULL SIZE | Mb | Mb e z| MHz 1B [2(5(5 VAT=£1056.33 +VAT=£1291 33 +VI=£1642.83
r~ 2(Z |33
=13860x 25m|4 (8o 5 40 F25CE: - (£1399 £1599 £1899
ax R I 2|e
&3 | DESKTOP CASE - 32K CACHE | Mb | Mb wew | MHz |8 |7 s ala +VAT=( 1643 83 +VAT=( 1878.83 +VAT= £2231 33
wn 8 (3[2]2]3]>
&3 TOWER SYSTEM - 64K CACHE | Mb | Mb Fao | MHz a1 g § % 5 +VATm£2466.33 +VAT=£2818.83
g AEEE
& 486,, 25m 8 15 ® 8 114 ;z’ g ~lgl=ls —-— -— - 33499 33199
xE ; HEE
\EB |EISA TOWER SYSTEM - 8K CACHE | Mb | Mb | MH2 dHEHE preiiiofitrd AT=£046383
14” VGA MONITORS OPTIONS OPTIONS
) e e P A T I T DESCRIPTION EXC VAT | INC VAT ) ( DESCRIPTION Exc vaT | INc vaT )
GS 1405 | MONO | N/A | 640x480 | 800x600 - [ e | £100 | £11750 IMDXSMI SIMM Mamory Board K30 | £5875 387d1-20MHz Maths Co-Processor - For GS 320 | 98O | £176.25
GS 1425 | COLOUR| 39mm § 640x480 - - 1 ° ® | £200 |£23500 25’7 <12ZMHz Maths Co Processor FOIGTZIZ £100 | £11750 38701-25MHz Maths Co-Processor - For GS 347 | €980 | £176.25
GS 1430 | COLOUR || 3imm | 640x480 - ~ ° ® | £230 |£27.25 ZWMIBMHI Maths Co Pmcnum ForGT315 £85% | £9988 387d1-33MHz Maths Co-Processor - For GS 335 | €160 | £188.00
\ 0S 1460 | COLOUR] -28mm | 640480 | 800x600 | 1024x768] @ o | £2%0 [£29i75, \ 3871-20MHz Maths Co- Pmcsum For G5 318 | £9100 | £117.50 337Wb SCSI Hard Disk Drive - 10.7me Access | £999 t117383)J

| SILICA SYSTEMS OFFER YOU |

FREE OVERNIGHT DELIVERY: On all hardware orders shipped in the UK mainland.
TECHNICAL SUPPORT HELPLINE: Team of technical experts at your service.

PRICE MATCH: We normally match competitors on a ‘*Same product - Same price’* basis.
ESTABLISHED 12 YEARS: Proven track record in professional computer sales.
BUSINESS + EDUCATION + GOVERNMENT: Volume discounts avastable for large orders.
SHOWROOMS: Demonstration and training facilities at our London & Sidcup branches.
THE FULL STOCK RANGE: All of your requirements from one supplier.

FREE CATALOGUES: Will be mailed to you with offers and software/peripheral details.
PAYMENT: By cash, cheque, alt major credit cards, or extended payment pian.

Before you decide when to buy your new GoldStar PC, we suggest you think very caretully about WHERE
you buy It. Conslider what it will be like a few months atter you have made your purchase, when you
may require additional peripherals or software, or help and advice. And, will the company you buy from
contact you with details of new products? At Silica Systems, we ensure that you will have nothing to
worry about. We have been established for over 12 years and, with our unrivalled experience and ex-
pertise, we can now claim to meet our customers requirements with an understasding which is second
10 none. But don't just take our word for it, Complete and return the coupon now for our latest Free

300 5111 JPL v

MAIL ORDER HOTLINE

S 081-
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MAIL OROER: 1-4 The Mews Hatherley Rd, Sldcup Kem DA14 4DX Tel 001-309 1m
Order Lines Open: Mon-Sat 8.00am-800pm No Late Night Ope Fax No:

LONDON SHOP: 52 Tottennam Court Road, London W1P OBA Tel: 071 580 4000
___Opening Hours:  Mon-Sat 9.30am. No Late Night Opcnln_g ax Noi 071-3234737
LONDON SHOP: Selfﬂdoes (m floor), Oxford Street, London, W1A 1AB Tel: 071-629 1234

Opomn_g_noun Mon-Sat_9.30am-8.00pm Late Night: Thuudl_z until Bpm __Extension: 3914
SIDCUP SHOP: 1-4 The Mews. Hatherley Rd, Sidcup, Kent, DA14 40X Tel: 081-302 8811
Opening Hours: Mon-Sat 8.00am-5.30pm N;gm Friday until 7pm Fax No: 081-309 0017

o

Silica Systems, Dept EWWO-0192-66. 1-4 The Mews, Hatherley Rd, Sidcup, Kent, DA14

O

| LPLEASE SEND ME A GOLDSTAR CATALOGUE ||

Tel

Mr/Mrs/Ms:

Initials:

Address:

(Home):

Surname:

Postcode:

Tel (Work)

® Company Name (if applicable):

Which computer(s), if any, do you owr?

e m—
ESOE

e ) -E- EED I S S S -
Advertisad prices and specificat ons may change - Pisase retUrn the coupon for the lalest information
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Integration of the various stages in the
process is also very much the trend

“People are going for more integration of
packages from silicon design right the way
through”, says Chris Stevens from Comiputer
Solutions. “They want the best simulator
right through to the best autorouter. But the
wise person buys it all from the same manu
facturer rather than trying to do it them
selves

Price war
The cad indusiry, as mentioned earlier, is in
something of a crisis. It has been hit hard by
the recession and individual dealers have
launched a price war that is lowering profit
margins and driving some firms to the wall
Others, like Lloyd Doyle. have pulled out
of the market to concentrate on other areas.
In March this year Lloyd Doyle described
itself in the Cadcam 199/ catalogue as “the

Y

step=1L],{+},{Eater} fast-{R].{-} auto

UK'’s major distributor of the Pads suite of
cad packages for PCB design

Six months later and that segment of busi
ness has been contined to the “what we used
to do™ file

There is a fear in parts of the industry that
the cad business is not professionally han-
dled, perhaps even being a lutle “cowboy
ish”. Some helieve that the way the business
is organised from above encomrages compet-
tiveness among distributors, while there is
not sufficient control over territories and
price. A result is the worry that there is “too
much” cut pricing going on

Chidzey agrees: “At the moment the mar
ket is preity flat. There are z lot of people
chasing a small amount of business and
most people are suffering. There are very
few companies in the last year who have
made money out of PC cad. It has become
very cut throat.”

Vutrax equivalent logic of boolean equation for 4 bit presetable binary up-counter.
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On one hand many potential buyers are
probably rubbing their hands with glee.
Everybody likes a bargain and if prices are
low the cheque books should start coming
out. But Chidzey believes this is a short-
sighted attitude

“There are firms who are cutting prices
ridiculously just to stay in business,” he
says. “The customer suffers because the
firms do not have the profit level to develop
future sysiems.”

Newvertheless there are still many packages
around and a wide choice of sources. The
following survey does not attempt to be
comprehensive, but rather to give some idea
of the types of packages around and some of
the people who supply them.

PRODUCT
SUMMARY

ALS-View i

ALS-View Il is a menu driven tool for eliminating
PCB replots. It lets designers read in any Gerber
file for viewing. editing and printing check plots
on various printers including standard 300dot/in
laser printers. 1t runs on 386 or compatible PCs.
Suppliers: ALS Design: ARS Microsystems

Analyser Il

Analyser [11 is a linear circuit analysis program
that is suitable for analysing filiers, amplifiers,
crossover networks. wideband amplitiers, aerial
matching networks. radio and TV IF amplifiers,
chroma tihters. and linear ICs. It runs on 386 and
486 PCs.

Suppliers: Number One Systems

Ares

The Ares range of PCB design software comprises
PCB Il Ares and Ares Autoroute all of which use
a layout editor and the same graphical user inter
face as Isis.

Suppliers: Labcenter Electronics

AutoCad

AutoCad is a 2D and 3D professional computer-
aided drafiing and design package. It is the most
widely used cad system in the world with more
than 400.000 installations. In the elecironics field
it can be used for designing enclosures and can
run on PCs and workstations.

Suppliers: Data Technology, Hawke Systems,
KGB Micros: Option Circuits; S§1 Microcad.

23



CAD SURVEY

Analyser 11l linear circuit analyser runs on 386 and 486 machines.

Autotrax

Working from a net list, Autotrax automatically
places components and routes tracks in confor-
mance with user-definable design rules. Board
layout can also be manually edited. Blocks of
components can be defined. moved. rotated.
flipped or copied while connectivity is main-
tained.

Suppliers: JAV" Electronics: Protel Technology.

Bitspice

Bitspice is a smaller version ol the LCA1 logic
simulator program. Schematic input is available as
an optional extra.

Suppliers: Those Engineers.

BoardMaker

BoardMaker is a PCB cad system with mouse driv-
en pop-up menus and windows to make it casier to
use. Features include schematic capture, graphical
and manual netlist entry, design on the fly, com-
ponents placement, routing, design rule checking,
top down modifications, and symbol libraries.
Suppliers: Tsien.

Cadstar

Cadstar is a suite of programs that includes
schematic capture. PCB layout and routing, and
advanced routing. The library has more than 5000
digital and discrete parts including ansi and IEEE
standard schematic symbols. It works on PC
based platforms.

Suppliers: Option Circuits: Racal-Reduc.

Cam-Bridge

Cam-Bridge is PC-based cam software for linking
PCB design and fabrication. It allows prototyping
without replots. uncovers design and house-keep-
ing errors. and ensures correct preparation of art-
work.

Suppliers: ARS Microsystems; ALS Design

Codas

Codas runs on a PC and is a tool for designing
control systems. It is aimed at single-input and
single-output systems: for example position con-
trollers such as those used on large telescopes.
Basically. it controls the use of servo motors.
Suppliers: Golten & Verwer.

Colorcam

Colorcam is a flexible PCB design package with a
systems resolution of 0.001mm. It can accommo-
date any component — from SMD to conventional
— with any pitch. There is no restriction on the
number of components, pad shapes or track
widths. 1t is supplied with a library and comes
either as a manual design package or in modules
including schematic capture and autorouting using
the 7414 transputer.

Suppliers: LPKF; Tracks.

Dazix SDE

Davix SDE is a synthesis design environment tor
the capture and synthesis of asics including PLDs,
FPGAs, and ECLs. Designs can be described
using any combination of entry methods including
Boolean equations, truth tables, state machines,
bubble diagrams, VHDL and schematics.
Suppliers: Dazix Intergraph.

Design Framework Il

Design Framework 1l is a composition of a num-
ber of tools that provide complete design flows
tor IC, PCB and asic designers. Front end tools
for design capture and simulation are the same for
each technology. but physical layout programs are
specific to the target technology.

Suppliers: Cadence Design Systems.

Easy PC

Easy PC, winner of a 1989 British Design award,
is PCB design and schematic drafting cad soft-
ware of which more than 7500 packages are in use
around the world. Circuit diagrams and PCBs can
be produced from the same package. It is aimed at
286 and 386 machines, but will also run on slower
8086 PCs.

Suppliers: Number One Systems.

Easytrax

Easytrax is a PCB design system that can runon
PCs or Macs and includes pen plot. Gerber photo-
plot. N/C drill and PostScript capabilities. It is an
entry level package.

Suppliers: JAV Electronics: Protel Technology.

ECA2
ECAZ2 is for analogue circuit analysis. It has a lot

of power, but people who want the flexibility on
smaller circuits may be better off with its little sis-
ter Spiceage. Both will handle digital circuits but
not as quickly as LCA1 and Bitspice from the
same family. Schematic input is available as an
optional extra.

Suppliers: Those Engineers.

Ecad Plus

Ecad Plus is software for simplifying and speed-
ing up the development of electrical, electrotech-
nical and electromechanical drawings and pro-
jects. Using the package, a user can develop on a
PC a multi-sheet project including drawing phase
and related literature.

Suppliers: ARS Microsystems; Microdata System.

EEDesigner

EEDesigner is an electronics design package that
does schematics, simulation and PCB layout. It
runs on the PC and is a fully integrated package
for electronics, cad and cae. Powerful integration
between the component parts is a feature of the
package which works with the Maxroute
autorouter package.

Suppliers: Betronex.

Elcad

Also known as RDS40. Elcad is a database orient-
ed cad/cae system for the documentation of circuit
and control diagrams. The database is automati-
cally loaded with data from the electrics, electron-
ics, hydraulics and pneumatic fields. Current path
diagrams are drawn up graphically in interactive
dialogue. It runs on 286 and 386 machines.
Suppliers: Rotring: $SI Microcad.

EPfan

EPlan is an electrical design package for the auto-
motive industry and can be used for, say. running
robots on a production line. It will run on
Compaq computers.

Suppliers: Auto Metrix.

Flotherm

Flotherm is a thermal analysis cad package that
uses computational fluid dynamics to predict the
3D air tlow and heat transfer in an electronics sys-
tem. It can simulate a complete set up from com-
ponent to system level to help the designer work
out the best ventilation methods.

Suppliers: Flomerics.

Fourier Perspective 111

Fourier Perspective 111 is a complete digital signal
processing environment with true menu selection.
Applications include noise and vibration analysis,
digital filter design, and financial analysis.
Suppliers: Laplace Instruments.

FutureNet-5

FutureNet-5 is a schematic designer for PC and
Sun workstations. It includes a scripting language.
layered database and help system. Other features
include design rule checker, PCB translators. and
back annotators.

Suppliers: Data 1/O: Instrumaiic; Option Circuits.

CONTINUED
ON
PAGE 43
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SMALL SELECTION ONLY LISTED - EXPORT TRADE AND QUANTITY DISCOUNTS - RING US FOR YOUR REQUIREMENTS WHICH MAY BE IN STOCK

Tektronix 475 - 200Mc/s oscilloscopes - tested from £400 less attachments to £500 C/W manual

probes.

Marconi TF2008 - AM-FM signal generator — Also sweeper — 10Kc/s — 510Mc/s — from £350
tested to £500 as new with manual - probe kit in wooden carrying box — £50

HP DC Current source type 6177C - £200

HP Frequency comb generator type 8B406A —~ £400

HP Sampling Voltmeter {Broadband) type 3406A — £200.

HP Vector Voltmeter type 8405A - £400 to £600

HP Synthesiser/signal generator type 8672A — 2o tBGHzS - £6000

HP 8640A signal generator - OPT 001 - 002 - 5Mc/s - 1024Me/s — £1000

HP Oscillographic recorder type 7404A — 4 track — £350

HP Plotter type 98728 - 4 pen - £300

HP Sweep Osciltators type 8690 A & B + plug-ins from 10Mc/s to 18GHz also 18-40GHz. P.O.R
HP Signal Generators type 612 - 614 - 618 — 620 - 628 - frequency from 450Mc/s 10 21G5Hz
HP Nelwork Analyser type 8407A + B412A + B601A - 100K¢/s — 110Mc/s — £1000

HP 432A-435A or B Power Meters + Powerheads — 10Mc/s—40GHz - £200-£650

HP Down Convertertype 117108 - .01-11Mc/s — £450.

HP Pulse Modulator type 11720A - 2-18GHz —~ £1000

HP Modulator type 8403A — £100-£200

HP Pin Modulators for above-many ditterent frequencies — £150

HP Power Meter type 435A (no head) - £150.

HP Counter type 5342A — 18GHz - LED readout - £1500

HP Signal Generator type 86408 - Opt001 + 003 - .5-512Mc/s AM/FM — £1200

HP Spectrum Display type 3720A £200 — HP Correalator type 3721A £150

HP 37555 + 3756A -- 30Mc/s Switch - £500

HP Amplifier type 8447A — 1-400Mc/s £400 — HP8447F 1-1300Mc/s £800

HP Frequency Counter type 5340A — 18GHz £1000 - rear output £800

HP Programmable pulse generator type 8161A — £1500

HP 8410 - A - B - C Network Analyser 110Mc/s to 12GHz or 18GHz — plus most other units and

displays used in this set-up - 8411A - 8412 - 8413 - 8414 --B418 - 8740 - 8741 — 8742 - 8743

8746 - 8650. P.O.R

HP Signal Generator type B660C — . 1-2600Mc/s. AM/FM — £3000

HP Signal Generator type 8656A — 0.1-990Mc/s. AM/FM - £2250

HP 37308 Mainframe £200.

HP 86998 Sweep Pl - 0.1-4GHz £750 — HPB690B Mainframe £250

HP Digital Voltmeter type 3456A - £900

Racal/Dana digital multimeter type 5001 - £250

Racal/Dana Interface type 9932 - £150

Racal/Dana GPIB Interface type 9934A - £100

RacalDana Timer/counter type 9500 (9515 OPT42) — 1250Me/s - £450

Racal'Dana 9301A-9303 RF Millivoltmeter - 1.5-2GHz - £350-£750.

Racal/Dana Counters 9915M —- 9916 - 9917 - 9921 - £150 to £450. Fitted FX standards.
Racal¥Dana Modulation Meter type 9009 - BMc/s — 1.5GHz - £250

Racal - SG Brown Comprehensive Headset Tester (with artificial head) Z1A200/1 - £450

EIN 310L. RF Power Amp — 250KHz - 110Mc/s — 50Dbs — £250

Marconi AF Power Meter type 893B - £300

Marconi Bridge type TF2700 - £150

Marconl/Saunders Signal Sources fype — 60588 — 6070A - 60558 — 60594 — 400 to 18GHzS
POR

Marconi TF2015 Signal Generators — 10MHz — 520Mc/s — AM/FM - £250

Marconi TF1245 Circuit magnification meter + 1246 & 1247 Oscillators - £100-£300

Marconi microwave 6600A sweep osc.. mainframe with 6650 Pl - 18-26.5GHz or 6651 Pl — 26.5-
40GHz - £1000 or Pl only £600

Marconi distortion meter type TF2331
Marconi 6700B sweep mainframe — £200
Thurlby convertor 19 - GP - |IEEE - 488 - £150

Philips logic multimeter type PM2544 - £100

Microwave Systems MOS/3600 Microwave frequency stabilizer — 110 18GHzs & 18 10 40GHzs
£1000

Bradley Oscilloscope caibrator type 156 - £150

Bradley Oscilloscope calibrator type 192 — £500

Tektronix Plug-ins 7A13 - 7A14 - 7A18 - 7A24 — 7A26 - 7A11 - TM11-7S11 - 7D10 - 7S12
S1-82- 56 - 552 - PG506 - SC504 - $G502 - $G503 - SG504 - DC503 - DC508 — DD501
WRS501 - DM501A - FG501A - TGSO01 - PG502 —~ DC505A - FG504 - P.O.R

Alitech Stoddart receiver type 17/27A - . 01-32M¢/s — £5000

Ailtech Stoddart receiver type 37/57 — 30-1000Mc/s — £5000

Ailtech Stoddart receiver type NM65T - 110 10GHz - £3000

Gould J3B Test oscillator + manual - £200

Image Intensitiers — ex MOD - tripod fitting for long range night viewing — as new — £1500-£2000
Don 10 Telephone Cable - /2 mile canvas conlainers or wooden drum — new - Mk2-3 or 4
PO.R

Infra-red Binoculars in fibre-glass carrying case - tested — £100ea. also Infra-red AFV sights
£100ea

ACL Field intensity meter receiver type SR — 209 - 6. Plugs-ins from 5Mc/s to 4GHz - P.O.R
Systron Donner Counter Model 6057 — 18Ghz — £800

Clark Alr Masts - Heavy Duty - Type Scam — 40ft or 70ft — £200-£600
Tektronix 491 spectrum analyser — 1. 5GHz-40GHz - as new — £1200 + manual
Tektronix Maintrames — 7603 — 7623A — 7633 — 7704A — 7844 — 7904 — TM501
TM506.

Knott Polyskanner WM1001 + WM5001 + WM3002 + WM4001 - £1000

Aittech 136 Precision test RX + 13505 head 2 — 4GHz - £350

SE Lab Eight Four — FM 4 Channel recorder — £200.

Ailtech 757 Spectrum Analyser - 001 22GHz - Digital Storage + Readout - £5000

Dranetz 606 Power line disturbance analyser — £500

Precision Aneroid barometers- 900- 1050Mb — mechanical digit readout with electronic indicator
- battery powered Housed in polished wood carrying box - tested — £100-£200-£250. MK1 2 or 3
B & K Sound Level Meter type 2206 small - lightweight — precision — /2" mictophone - in foam
protected filled brief type carrying case with windshield & battery + books + pistol grip handle

tested - £170. Carr: £8. - B & K 2206 Meter + Mike + Book — less carrying case etc. — £145. Carr
£6. DISCOUNT ON QUANTITY

HP 1417 Spectrum Analysers. All new colours supplied with instruction manuals

HP 141T-8552A or B -- 8556A - 20Hz to 300kHz. £2000 A - £2200 B.

HP 141T7-8552A or B - 85538 - 1kHz to 110Mc/s. £1800 A - £2000 B

HP 141T-8552A or B - 85548 - 100kHZz 10 1250Mc/s. £2050 A - £2250 B

HP 141T-8552A or B - 8555A - 10Mc/s to 18GHz. £3250 A - £3450 B

HP 1417 - old colour mainframe + 8552A; 8553B - 1kHz 1o 110Mc/s. Instruction manuals

£1500

HP 3580A LF-spectrum analyser -- 5kHz to 50kHz — LED readout - digital storage - £1600 with
instruction manual or £1750 with internal rechargeable battery.

HP53528 —- 40GHz counter — Liquid crystal readout with instruction manuat - £5000
Spectrascope 11 SD335 (S.A ) realtime LF analyser - 20Hz to 50kHz — LED readout with manual
-£850

Tektronix 7D20 plug-in 2-channel programmable digitizer — 70 Mc/s - for 7000 mainframes
£500 - manual - £50

Datron 1065 Auto Cal digital multimeter with instruction manual - £750

Racal MA 259 FX standard. Output 100kc/s— 1Mc/s—-5Mc/s — internal NiCad battery - with manual
£150

Tektronix 2235 100Mc’s oscilloscope + two probes + manual, £800

Tektronix 2465 300Mc/s oscilloscope + two prubes + manual. £1600.

€150, TF2331A - £200

TM503

Tektronix 485 350M¢/s oscilloscope + two probes + manual £500.

Tektronix TR503 tracking generator — 10Me.'s to 1800Mc/s + manual - £1500

Aerial array on metal plate 9"x9 containing 4 aerials plus Narda detector — .100-11GHz. Using
N type and SMA plugs & sockets — ex eqpt - £100

EIP 451 microwave pulse counter 13GHz - £1500

Marconi RF Power Amplifier TF2175 - 1.5Mc/s 10 520Mc/s with book — £100

HP 8614 A Signal Generator B00Mc/s 10 2.4GHz - old colour - £300. New coiout - £600.
HP 8616A Signal Generator 1.8GHz to 4.5G~z - old colour — £200. New colour — £400.
HP 8620A or 8620C Sweep Generators -- £200 or £900

Marconi 6155A Signal Source - t to 2 GHz - LED readout — £600

Schlumberger 2741 Programmable Microwave Counter - 10Hz 1o 7 1GHz - £750
Schiumberger 2720 Programmable Universal Counter 0 to 1250Mc/s — £600

HP 37203A HP-1B Extender - £150

PPM411F Current Reference - £150

HP 53638 Time intervai Probes - £150

Marconi B0578 Signal Source - 4.50 to 8.5¢ GHz - £300

HP 89008 Peak Power Calibrator - £100

HP 59313A A/D Convertor - £150

HP 59306A Relay Actuator — £150.

HP 2225CR Thinkjet Printer - £150

TEK 178 Linear IC Test Fixture - £150

TEK 576 Calibration Fixture — 067-0597-99 — £250

HP 4437A 600 Ohm Attenuator - £100

Marconi Signat Source 6059A - 12-18 GHZ - £400

HP 8006 A Word Generator - £150

HP 1645A Data Error Analyser - £150

Texscan Rotary Attenuators — BNC/SMA 0-10-60-100DBS - £50-£150

HP 809C Siotted Line Carriages - various frequencies to 18GHZ - £100 to £300.

HP 532-536-537 Frequency Meters — vanous trequencies — £150-£250

HP 32008 VHF Oscillator — 10MC/S-500MC,S ~ £200

VAL Radio Invertors — 200-waft 12V to 115/230V AC 50c¢/s. £100

Barr & Stroud variable tilter EF3 0.1Hz- 100kc/s ~ high pass + low pass — mains — battery
£150

Krohn-Hite Model 3343 filter - low pass, high pass. 0. tHz-100ke/s — mains — battery
Krohn-Hite 4100 oscillator

Krohn-Hite 4141R oscillator - 1Hz-10.000kHz
Krohn-Hite 6880 programmable distortion ANZ-|IEEE-488
Krohn-Hite 3750 filter, low pass. high pass - .02Hz-20kHz.
Parametron D150 variable active fiker, low pass — high pass
S.E. Lab SM215 Mk11 transfer standard voltmeter — 1000 volts.
Fluke 4210A programmabie voitage source.

Ailtech Stoddart P7 programmer — £200

Fluke 8500A digital multimeter

H.P. 3430A multimeter

H.P. 69418 multiprogrammer extender £100

Fluke Y2000 RTD selector + Fluke 1120A IEEE-488-transiator + Fluke 2180 RTD digital
thermometer + 9 probes. £350 ail three items.

H.P. 6181 DC current source. £150

H.P. 59501A - HP-IB isolated D/A/sower supply programmer.

H.P. 343BA digital multimeter

H.P, 61775 DC current source

H.P. 62078 DC power supply

H.P. 7418 AC/DC ditferential voltmeter standard (old colour) £100

H.P. 62098 DC power urit

Fluke 80 high voltage divider

Fluke 887AB AC +DC differential voltmeter

Fluke 431C high voitage DC supply

H.P. 1104 A trigger countdown unit

Tektronix M2 gated delay calibration fixture. 367-0712-00

Tektronix precision DC divider calibration fixture. 067-0503-00.

Tektronix overdrive recovery calibration fixture. 067-0608-00.

Schwarzbeck EMC H.F. interference measuring RX's FSME 1515 - 85kc/s-30Mc/s + FSME
1514 - 85ke/s — 30Mc/s + 15141415142 - locp aerials — £500. Vume 1520A VHF-UHF 25—
1000Mc/s — £500

Avo VC 163 valve tester + book £301)

Gould 60000 XY T recorder. £250

H.P. 5011T logic trouble shooting kit £150

Marconi TF2163S attenuator — 1GHz. £200

PPM 8000 programmable scanner

H.P. 9133 disk drive + 7907A + 9121 twin dish

Fluke 730A DC transter standard

B&K level recorder 2307 + 2010 heterodyne analyser — in rack — £1000.

B&K 2971 phase meter — £150

B&K 2112 audio frequency spectrometer — £100.

B&K 4815 calibrator head.

BA&K 4812 calibrator head

B&K 4142 microphone calibrator — £100

B&K 1022 band FX oscillator - £100

BA&K 1612 band pass filter set - £150.

B&K 2107 frequency analyser - £150

B&K 1013 BFO-£100

B&K 1014 BFO - £150

B&K 4712 FX response tracer - £250.

B&K 2603 microphone amp - £150

B&K 2604 microphone amp - £200

B&K 2804 microphone power supply - £200

B&K 2019 analyser — £350

Farnell power unit H60/50 - £250

H.P. FX doubler 938A, also 940A — €300

Racal/Dana 9300 RMS volimeter - £250

A.B. noise figure meter 1178 - £400

Ailtech 360D 11 + 3601 + 3602 FX synthesizer 1Mc/s~2000Me/s. £500

H.P. sweeper plug-ins — 86240A — 2-8 4GHz— 86260A — 12.4-18GHz - 86260AH03 — 10—
15GHz - 862908 - 2-18.6GHz

Telequipment CT71 curve tracer - £200

H.P. 461A amplifier — 1kc—150Mc/s — old colour — £150

H.P. 8750A storage normalizer

Tektronix oscitioscopes type 2215A — 60Mc/s — ¢/w book & probe — £400

Tektronix monitor type 604 - £100

1 5Hz-10kHz. £100

SPECIAL EMD OF LINE OFFER
Marconi TF2008 Signal Generators 10KC/S 10 510MC/S — AM-FM - off the pile - tested
working — £300. Not working or part-working — C200. Kit box of attachments — £25. All supplled with
manuai, quick test only given, working or non-working — fair looking condition — 300 only available
As new ones still available as normal, fully tested with box of attachments - £400-£500
Clark Scam Heavy Duty 40 Tet pic P ic Masts — 17°8" - head load 40lbs
with or without supporting legs & erection kit — in bag + handbook — £200-£500
Clark Scam Heavy Duty 70° Teiescopic Pneumatic Masts - retracted 13'5" - head load 90Ibs -
with or without legs + erection kit + handbook — £500-£8G0

ITEMS BOUGHT FROM HM GOVERNMENT BEING SURPLUS. PRICE IS EX WORKS. SA.E. FOR ENGUIRIES. PHONE FOR APPOINTMENT OR FOR OEMONSTRATION OF ANY ITEMS. AVAILABILITY OR PRICE CHANGE. VAT ANO CARR.. EXTRA,

Johns Radio, Whitehall Works, 84 Whitehall Road East, Birkenshaw, Bradford BD11 2ER. Tel. No. (0274) 684007. Fax 651160.
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SYSTEM E
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PC/XT or AT with |
8087, BO287 or é
80387 co-
processor

640K

Floppy disk (but
hard disk
recommended)
MS dos or PC dos
2.1 or higher
Expansion bus .
speed of 8BMHz or
less.

Whole impulse time
response, as shown
at acquisition.

MLSSA brings speaker
design in from the cold

Dave Berriman reports on a PC card which may help acoustic
engineers dispense with open air or anechoic chambers for those

critical loudspeaker measurements.

loudspeaker designers — have relied on anechoic

rooms or the open air to eliminate sound reflections
and achieve accurate sound pressure level measurements.
But swept frequency response test equipment is expen-
sive, and anechoic rooms are costly to hire and inaccurate
at low frequencies (below about 150Hz, except for the
very largest rooms).

However elimination of reflections can also be
achieved using fast FFT, and DRA Laboratories’ MLSSA
(pronounced Melissa) plug-in audio FFT analyser card
and associated software will enable that complex analysis

Traditionally. acoustics engineers — and in particular

. to handled by the PC.

- Reflections on measurements

. Multiple reflections from room surfaces mean attempts to
. achieve accurate swept-frequency responses in ordinary
| rooms are fraught with danger. Bringing the microphone

very close to the loudspeaker makes the direct sound
dominant and allows quite accurate low-frequency tests
to be made. But positioning the microphone at the tradi-
tional one metre measuring distance produces a response
that can be all over the place.

A frequency-modulated “warble tone” can prevent
build up of some of the standing waves and can smooth-
out the more obvious dips and peaks, but this is more of a
cosmetic than a real cure. Bringing the microphone closer
makes investigation of crossovers feasible. But in this
kind of work, where phase relationships and relative driv-
er-to-microphone time delays are critical, careful inter-
pretation of results is required.

Elimination of reflections is the only real answer.
Tone-burst gating systems, such as Bruel and Kjaer’s,
achieve this by gating a sine-wave signal on and off and
cutting off the measurement before reflections are
received. Fast fourier analysis techniques can achieve the
same ends, either using noise or transient impulses, such
as square, or raised sin or cosine waveforms.

The Fast FFT for audio design was pioneered by Kef in
the 1970s, who did a lot of work on measuring loud-
speakers with impulses. Computing the FFT of the
impulse from the speaker, and comparing this with the
FFT of the loudspeaker’s input pulse, produces phase and
frequency responses. By cutting off reflections, these can
be eliminated.

Kef plotted a series of frequency responses against a
third axis (time) to create a waterfall graph showing out-

put decay over a range of frequencies.
Jnpulse Recpomse - volts - Computers then were expensive and bulky. Now pack-
3.0 4 § ages such as Melissa bring that power to the PC.
2.5
2.0+ Quite a card
1.5 4 SO .
e Melissa is a maximum length sequence system analyser
w0 | card for PCs.
LiLg + The card will operate with quite small PCs, but if
'f;::: lengthy computations and file management are to be
-1.3 4 avoided a 286, 386 or 486 machine with co-processor and
-2.0 a hard disk, are really essential. The more powerful
. ——— - — machines also give other advantages, especially if appli-
0.0 =0.0 40.0 60.0 cations include comparing memory-hungry, high-resolu-
Time - msoc . 3
tion, low-frequency responses or lengthy time/energy
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curves. For these tasks, the improved memory-manage-
ment available with 386s and 486s is invaluable.

A-to-D converter, programmable filters, signal gencra-
tor and any additional hardware required are included on
the Melissa board. All that is needed for a complete mea-
suring system is 4 microphone, microphone amplifier and
power amplifier. One disadvantage is that this makes for
a cumbersome sct-up, particularly when compared with
the compact self-contained Neutrik 3300 sine-wave plot-
ter — my design mainstay up until now.

But Melissa is a much more capable unit in many other
ways. Unlike a conventional FFT analyser using random
noise or generating a series of identical impulses, Melissa
generates a kind of pscudo-random noise signal called the
maximum length sequence. It sounds a little like throb-
bing, filtered white noise but is cyclic, not random.

Designers DRA Laboratories claims that as long as the
analyser samples the complete sequence, there will be no
truncation error. This contrasts with conventional FFT
analysers which introduce a truncation error when the
measurement is cut off. As a result, DRA says Melissa
can achieve 1Hz resolution with a 10kHz bandwidth: or
1kHz bandwidth with 0.125Hz resolution if the whole
sample is used.

Using fewer samples (by setting the acquisition length,
chosen when the measurement is made) simply reduces
frequency resolution. After data has been captured. it is
converted from its noise-like origins, to display a conven-
tional impulse response, similar to an ordinary FFT.

For a loudspeaker being measured in a room, the screen
will clearly show loudspeaker output and decay plus any
reflections. All reflections occurring after a certain time
can be cut out by reducing frequency resolution to 1/t,
where t is the cut-of time. So the whole time-domain
response can be subjected to FFT, giving the complete
frequency and phase responses over the measured band-
width, and resolution is limited only by the chosen acqui-
sition length. Or an initial part of the time response can
be selected, with a further reduction in resolution.
Because the original MLS maximum length sequence is a
“known” quantity, the analyser compares the MLS from
the microphone to the original, and does not need to mea-
sure loudspeaker input. Thus, unlike a normal two-chan-
nel FFT analyser, Melissa requires only one measuring
input.

Acoustics speciality

Features have been designed with acoustics work firmly
in mind. Of particular interest to acoustics engineers is
the package’s ability to cut short the analysed waveform,
eliminating reflections from floors, ceiling and walls, cre-
ating a pseudo-anechoic response. The effect is achieved
by moving the cursor and zooming in on the wanted sec-
tion.

The result of executing the FFT on this time-slice is
cqual to a true anechoic measurement at high frequencies,
but - as mentioned above — resolution will be reduced to
I/, where t is the time duration of the sample taken. For
example, a cut off at Sms to eliminate a ceiling reflection
would result in a resolution of 200Hz, giving points on
the curve at 200Hz. 400Hz, 600Hz... and so on.

Below 200Hz there is nothing. Melissa displays a curve
between the points, and also plots a spurious line below
200Hz — which should be ignored. This is not so much a
limitation as something which must be acknowledged
when interpreting measurements.

A full catalogue of the package’s abilities and their use
in practice would need a very lengthy article (sec box).
But the great thing about Melissa is that just one mea-
surement, or “acquisition” is required. Everything else is

PC ENGINEERING

Transfer Function Magnitude - dB wolts/woits

.0 -
.0 -
04k

=
nod P .
=1 =N\ VW

~20.0
~2%.0

—T T

rrreT
10.0 100.0 1000.0

iog Frequency - Hz

CURSOR: y = 8.329429 x = 28084 .7347 (Z7H4)

L.8. in room at in whole 8192 pt. FFY umamoothed
7-11-91 7:58 P

MLSSA: Frequency Domain

post-processing and can be carried out later, at a different
location and even on a different computer. So measure-
ments could be made using a small monochrome
machine, with processing carried out on a much more
powerful colour computer for faster graph generation and
a better display.

Melissa in practice
So much for the theory, what is Melissa like to set up and
use?

Munro Associates, who distribute the package, normal-
ly recommend one of the Toshiba laptop computers (with
286 or 386 processor and co-processor) for portable sys-
tems, because they take the full-length card. Many lap-
tops only take a half-length card. or nonc at all.

But for me, Munro located a Samsung S$5200 — which
also takes a full-length card and was available at a some-
what lower price. Munro also installed the board and was
extremely helpful with subsequent queries.

Once installed, Melissa works like a dream. Users must
first find their way around the various menus and sort out
the many functions. But that done the package really is
easy to use, though you must read the manual before
starting as the large choice of facilities and options avail-

able can cause confusion. However it is that range of

facilities that gives Melissa such versatihity.

For instance, after capturing the step-response
“impulse”, use cursors to decide which part is needed.
zoom in then just press F followed by E (FFT EXECUTE).
After a few seconds the FFT appears, viewed as it comes,
or smoothed to whatever fraction of an octave is desired.

Press W and Melissa constructs a waterfall. On the

The whole 8192
point FFT of 8192
acquisition samples
of a loudspeaker in
an ordinary
domestic living
room. The curve is
unsmoothed and
clearly shows the
effects of reflections
which cause many
peaks and dips.
Resolution is 7.4Hz.

The whole 8192
point FFT of 8192
samples, but this
time smoothed into
1/3 octave. Major
dips and peaks are
ironed out to show
general response
trend.

Transfer Function Mag - 48 wcits/woits (0.38 oct)

1000.0
log Froquemcy — Hz

CURSOR: y = —1.71184 x = 28994 .7347 (Z784)

L.S. tn room at 1n 8192 pnt FFT smoothed
7-11-91 8:84 P

MLSSA: Prequency Domain
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Samsung 286 machine a full-bandwidth waterfall takes
fractionally over a minute due to the large number of
computations required. But this can hardly be thought of
as lengthy.

Time-domain responses and frequency-domain
responses can both be stored. To avoid building up large
lists of files I found it convenient to save just the whole
time-domain response — from which all the other curves
and measurements are derived — and perhaps one fre-
quency-domain curve.

Transfer Function Magnitude — 4B wolts/wolts
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At a later date the time response can be recalled from
memory and the various responses, phase plots, etc re-
computed.

Macros allow measurements to be achieved automati-
cally — particularly handy for repeated and tedious opera-
tions, such as polar response measurements, or perhaps
measurements of vibration at different points on a loud-
speaker panel.

For acousticians, Melissa's room measuring facilities
will prove invaluable. By filtering Schroeder sound decay
curves at various frequencies and selecting portions of the
decay curves with the cursor, the RT 60 figures and early
decay times can be presented. The only tedious aspect is
the repetition, but it must still be quicker than any other
way.

Even so if the effort proves too much, a macro can
action the computations for different octave bands and
print the results for you. Whichever way is chosen, just
one acoustic measurement is required, with the rest of the
work left to Melissa.

Keep an eye on printing
Once successfully up and running, I had no significant
problems. First version of the software, 5.26, worked

Transfer Function Bode Plot — dB wolte/wolts
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Promise of Version 7

Version 7 is now on the way and is expected to
include several refinements,

Of particular interest to loudspeaker designers is
inclusion of Thiel Small parameter measurements
using a complex curve fit algorithm. Because the
algorithm does not rely on just three points on the
impedance curve, it is claimed to be much more
accurase than traditional techniques.

Version 7 should allow greater flexibility with
overlays and provide an increased range of
mathematical functions.

Double integration should allow acceleration,
velocity and displacement to be viewed from an
accelerometer input and there will also be
enhancements to printer, file management and file
exporting. To improve the available ram on 386 and
3865X computers, 386MAX will be bundled with
version 7. ‘

fine, though sometimes the display would “throw a wob-
bler”, indicating unfamiliar numbers which would clear at
the next command. Latest version 6 software, which
includes useful features like sound pressure level mea-
surements, was perfect from the outset and has caused no
problems. The only minor niggle occurs when I occasion-
ally try to print while the printer has run out of paper or is
off line — the system locks up completely and refuses to
respond to commands until the printer is brought on-line.

The reason is apparently because version 6 does not
sense that the printer is not ready and just keeps on trying
to print — a little foible which is to be cured in version 7. 1
am told (see box).

For printing I use the excellent little Kodak Diconix
150-plus portable ink-jet printer with the Samsung. It is
light and compact and has a quite sharp print quality
(curves in this feature have all been printed on ordinary
paper on the 150-plus).

I have aiso used an HP Laserjet III without problems,
apart from the time it takes to construct the image for the
graphs; printing is much quicker on a dot-matrix or ink-
jet printer.

Melissa is also compatible with the HPGL graphics
interface.

Invaluable for loudspeaker design

I found Melissa to be a powerful tool for loudspeaker
design work. It is especially useful for investigating hard-
to-trace problems such as frequency response irregulari-
ties from tweeter horn resonances and tracking down
effects due to grille frames and cabinet diffraction.

High-frequency mid-range-to-tweeter crossover work is
also much easier without the clutter introduced by the
room and this means that the microphone can be posi-
tioned at one metre, or further away, with Melissa still
able to show how the loudspeaker is behaving.

The waterfalls are useful for indicating possible
sources of audible coloration, though they need careful
interpretation.

Where Melissa is not markedly better in an ordinary
room than swept sine-wave techniques is at low frequen-
cies. Here, because it is not possible to cut out reflections
and have fine resolution, close microphone placement is
still required to reduce the effect of the room (using
Melissa in an anechoic room is a possible solution and I
know of at least one manufacturer who does this).

A narrow acquisition bandwidth (say 5kHz) and a large
FFT (4096 points) is required for an accurate low-fre-
quency curve (3.66Hz resolution). Processing might be
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expected to take longer than the wide-bandwidth curves,
but Melissa produces a frequency-response curve in just
under a minute.

Pre-averaging can usefully be applied in these low fre-
quency tests, helping the package to ignore any low-fre-
quency background noise which can introduce inaccura-
cies. With pre-averaging and fine resolution, the Melissa
curve is actually less cluttered by background noise than
in-room sine-wave curves and in my view easier to inter-
pret — provided the operator sets the acquisition length so
as to achieve a narrow resolution.

With all measurements, the best approach is to set the
acquisition to the same number of samples as the FFT.
That way the set-up screen shows precisely the resolution
that can be expected.

Version 6 has proved invaluable to me in loudspeaker
design. But one more important feature is the upgrade-
ability of new software. As a result | am now eagerly
awaiting version 7 with a particular eye on its Thiel Small
parameter measuring abilities. a
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Melissa capabilities

Melissa can display the step response, frequency
response, phase response, Bode and Nyquist plots,
energy time curves, Schroeder reverberant decay curves
and cumulative energy. It can measure impedance
{both modulus and phase) and generate 3-D waterfalls,
otherwise known as cumulative spectral decay graphs
(there is also a variation on this known as the Wigner
distribution). Early/late reflection ratios and
reverb/direct ratio can be measured for acoustics work,
and another function, known as coherence, allows
errors introduced by the loudspeaker to be quantified.
The function is a form of highly analytical distortion
plot taken over a full bandwidth. But to make use of
this facility the loudspeaker must be measured in an
anechoic room — or well away from reflections which
ruin the measurement.

Melissa can also measure accurate sound pressure
level by referring to a library of microphone
sensitivities, entered by the user,

A reference curve can be stored and compared to
others, computing a difference curve, so that small
changes introduced in, say, a crossover, can be
accurately measured. It can also over-lay several curves
on one screen for visual comparison. There are also
numerous statistical computations which can be
applied to the test results.

During system set-up, any inaccuracies introduced by
the power amplifier etc, can be taken into account by
storing the frequency and phase information about the
amplifier link as a reference, which is subsequently
automatically subtracted from the measurements. Also
measurable are minimum and excess phase. The STI
and RASTI speech intelligibility tests are also included.
Programmable filters are included and these can be
used to isolate reverberant decay within any octave or
1/3 octave band. Harmonic distortion can be measured
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Cumulative decay spectra of loudspeaker in sealed box, showing the decay in
sound output after the "stimulus" has stopped. Plotted with a linear frequency

axis.
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SUPPLIER DETAILS
MLSSA Distributors:
Munro Associates,
13-16 Embankment
Gardens, London
SW3 4LW Tel: 071
352 8100 Fax: 071
351 0396

Price of plug-in card
and software (inc
one year guarantee
on hardware) is
£2490 + VAT,
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Custom Built Computers

High Quality Computers |
Built To Your Specification

Prices Start From

286

386sX
386dx
486dx

£1100

All systems come with one-year warranty with the exception of
hard disks which come with a minimum of 2 years warranty.

£500
£610
£730

Tel 0533-376909

Fax 0533-376770

CIRCLE NO. 107 ON REPLY CARD

;. LANGREX tst
SUPPLIESLTD

One of the largest stockists and
distributors of electronic valves, tubes
and semiconductors in this country.

Over 5 million items in stock covering more than
6,000 different types, including CRT's, camera
tubes, diodes, ignitrons, image intensifiers, IC's,
klystrons, magnetrons, microwave devices, opto
electronics, photomultipliers, receiving tubes,
rectifiers, tetrodes, thryatons, transistors,
transmitting tubes, triodes, vidicons.

All from major UK & USA manufacturers.
Where still available.

Obsolete items a speciality. Quotations by
return. Telephone/telex or fax despatch within 24
hours on stock items. Accounts to approved
customers. Mail order service available.

LANGREX SUPPLIESLTD
1 Mayo Road, Croydon, Surrey CR0O 2QP.
Tel: 081-684 1166
Telex: 946708
Fax: 081-684 3056

|
I

Custom metalwork

Plus a wide range of StOCk products mcludlng
@ Nine sizes of standard 19" rack cases
@ New “clam " case in any depth
@ Eight-card 1U Eurocard case
@ Audio, video and data patch panels
@ Rack blanking and ventilation panels

All use the uniquz IPK extrusion, giving strength
and rigidity wrth no visible fixing screws.
Rack mounting strips, cable trays etc. from stock.

IPK Broadcast Systems
3 Darwin Close Reading Berks RG2 0TB
- - Tel: (0734) 311030 Fax: (0734) 313836

Fogrugast

CIRCLE NO. 108 ON REPLY ( ARD

CIRCLE NO. 109 ON REPLY CARD
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THE CRUNCH FOR DSP CARDS ?

DSP power need no longer be limited to signal processing
applications - if a new C compiler proves its worth.

Allen Brown sums up XCX.

sor chips is the PC expansion card. Originally the

PC was seen as a low cost development system for
DSP chips with software tools (C compiler. a cross
assembler, linker and simulator) running under ms-dos.

Compiled code was down-loaded to the expansion
card to run in real-time if necessary. So the role of the
PC was limited to a development platform only. but rep-
resented an attractive entry-level alternative to chip-spe-
cific development systems.

Many manufacturers produce expansion cards hosting
DSP chips. with applications largely confined (or limit-
ed) to signal processing needs — an annoying restriction
considering the computational power of DSP chips.

But it was incvitable. recognising that DSP chips are
potent number crunchers. that moves would be made to
make expansion cards with DSP chips more accessible
to non-signal processing requirements.

Now Rich Software (distributed in the UK by Bores
Signal Processing) has issued XCX extended C compiler.
The software package enables C source code with stan-
dard 1/O and graphics instructions to be compiled and
exccuted on expansion cards with an AT&T DSP32(C)
chip.

By linking run-time libraries to the compiled C code.
Rich has enabled the DSP32(C) to perform computa-
tional aspects of the code. with 1/O data exchanged with

Principul platform for hosting digital signal proces-

the PC’s CPU, accessing the PC’s bios. Computational
code written for Microsoft C, Quick C or Borland C
compilers can be compiled for the DSP32(C) chip. tar-
geting the DSP32(C) and not to the PC's CPU.

A marked upgrade in performance results. To demon-
strate the improvement a short routine written in C for
calculating a million square roots was compiled using
XCX and down-loaded to a DSP32C on an LSI expan-
sion card. It took seven seconds to complete.

The same piece of code. compiled with Microsoft
Quick C. running on the PC's 20MHz 80386 with
80387 coprocessor, took 70s to complete — an order of
magnitude slower.

The engineer or scientist who frequently refers to C
Numerical Recipes (Cambridge University Press 1988)
will find XCX a real joy as it also contains additional C
instructions for manipulating matrices — an area where
ansi C is particularly weak.

Manufacturers (Table 1) of expansion cards with the
AT&T DSP32(C) may find a new customer base for
their products providing they can produce cards with
adequate memory and fast data transfer without the clut-
ter of analogue 1/O.

@ Rich Software also produces a similar Pascal compil-
er. though effort may have been better spent if attention
had been focused on C compilers for other floating
point DSP chips such as the TMS320C30. |

Table 1. PC Expansion Card Hosting the AT&T DSP32(C).

ZPB32 64K (DSP32) DSPlay seriaL i/f £980 BB

XN1-AO 64K (DSP32 buffered seriaL i/f £700 CAC

ZPB32-HS 64K (DSP32) DSPlay serialL i/f £1470 BB

XN1-BO 64K (DSP32) 8 bit, BkHz codec £650 CAC

XC4-ax 64K-256K buffered serial i/f £800-1000 CAC

PC-32C 64K-256K DSPport interface £1200-1500 Ariel
zero wis

ZPB34 64K-576K DSPLay seriaL i/f £1960-4900 EB
two w/s

AC5-ax 64K-256K CAC daughter boards £1000-1200 CAC
zero w/s

PC/DSP32C 1.°2 DSPLink interface £1400 LS!
two /s

V32C/256 128K-256K DSPLink interface £1400-1700 SMIS
one w/s

PC-32M 256K-1.25M DSPport interface £1800-3300 Ariel
zero wis

ACS5-ax-by 64K-1.25M none £1500-2200 CAC
one u/s

Vv32C/85 1.25M-8.25M DSPLink interface £3200-4400 SMIS
seven wis

DT2878 2-aM DT-Connect interface £5000-6500 DT
seven w/s

ARIEL 32C 64K-256K 16 bit stereo 100kH £2700-3000 Ariel
zero w/s

AC5-ax-J 64K-1.25M 16 bit stereo 50kHz £1800-3500 CAC
one w/s

PCS/DSP32C 192K 16 bit stareo 200kHz £2000 LSI
two w/s

System
Requirements
Expansion Card
with either AT&T
DSP32 or DSP32C
chip.

PC with expansion
bus which matches
card.

AT&T DSP32 C
compiler, cross
assembler and
linker.

Availability

The XCX compiler
(£300) and
expansion cards
listed in Table 1 are
available from Bores
Signal Processing,
39 Hawkswell
Close, Woking,
Surrey, GU21 3RS.
Tel: 0483 740138.
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SPICE- AGE

Non-Linear Analogue Circuit

Simulator £245 complete
or £70 per Module

Those Engineers have a reputation for supplying the best value-for-money in microcom-
puter-based circuit simulation software. Just look at what the latest fully-integrated SPICE
Advanced Graphics Environment (AGE) package offers in ease-cf-use, performance,
and facilities:

SPICE  AGE performs four types of analysis simply. speedily, and accurately

@ Module 1 - Frequency response @ Module 3 - Transient analysis

@ Module 2 - DC quiescent analysis @ Module 4 - Fourier analysis

NEW VERSION 3.00 JUST RELEASED

FEATURES: New manual with introductory text on Fourier
analysis, Fourier Zoom window. UPGRADES £65.

= 1 Frequency response

’ SPICE®AGE provides a clever hidden
benefit. it first solves for circuit quiesc-
ence and only when the operating point is
established does It release the correct
small-signal results. This essential con-
cept is featured in all Those Engineers’
software. Numerical and graphical (log &
lin} impedance, gain and phase results
can be generated. A ‘orobe node’ feature
allows the output nodes to be changed.
Output may be either dB or voits: the zero
dB reterence can be defined in six ditter-
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2 DC Quiescent analysis W L LI —

SPICE®AGE analyses DC voltages in ) T Vs [y |
. .4 “w 7l e

any network and Is useful, for example, for
setting transistor bias. Non-linear compo-
nents such as transistors and diodes are
catered for. (The disk library of network |
models contains many commonly-used
components - see below). This type of
analysis is ideal for confirming bias condi-
tions and establishing clipping margin
prior to performing a transient analysis.
Tabular resuits are given for each node:
the relerence node s user-selectabie.

wits refwerne rxie 0 wrem
(]

DC conditions within amplifier circuit
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3 Transient analysis

The transient response arising from a
wide range of inputs can be examined. 7
types of excitation are offered (impulse,
sine wave, step, triangle, ramp, square,
and pulse train); the parameters of each
are user-definable. Reactive compo-
nents may be pre-charged to steady-
state condition. Up to 13 voltage gene-
rators and current generators may be
connected. Sweep time is adjustable. Up
to 4 probe nodes are allowed, and simul-
taneous plots permit easy comparison of
results.
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Square wave synthesis (transient analy-
sis)

4 Fourier analyses now with Hanning
window option

SPICE®AGE performs Fourier frans-
forms on transient analysis data. This
allows users to examine transient analy-
sis waveforms tor the most prevalent fre-
quency components (amplitude is plot-
ted against frequency). Functions as a
simple spectrum analyser for snapshot of
transients. Automatically interpolates
from transient analysis data and handles
up to 512 data values. Allows examina-
tion of wavetorm through different win-
dows. Powerful analytical function is ex-
tremely easy to use.
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Spectrum of synthesised square wave
{Fourier analysis)

If your work involves designing, developing or verifying analogue or
digital circuits, you will wonder how you ever managed without Those
Engineers circuit Simulation Software.

A good range of properly supported and proven programs is available
and our expert staff are at your service

Telephone: Charles Clarke on 071-4352771
for ademonstration disk.

lJ l_lLiL S@

Enhineense

WE HAVE MOVED TO

31 Birkbeck Rd - Mill Hill - London NW7 4BP
Tel: 081-906 0155 - Fax: 081-906 0969

CIRCLE NO. 110 ON REPLY CARD

KESTREL
ELECTRONIC
COMPONENTS LTD

+¢ All items guaranteed to manufacturers’ spec.
¥ Many other items available.

‘Exclusive of V.A.T. and post and package’

1+ 100 1+ 100+
Z80A CPU 1.00 0.65 62256LP-100 340 232
Z80ACTC 0.60 0.30 6264LP-100 1.70 1.30
Z80A PIO 0.60 0.40 6264LP-120 1.50 1.10
Z80A S10/0 1.20 0.90 6116LP-120 1.10 065
Z80A DMA 090 065 2764A-25 1.60 1.20
Z80A (CMOS)CPU  1.20 0.90 27C64-15 1.65 1.35
Z80B (CMOS)CTC  0.70 045 27C128-25 1.75 1.45
1488 0.14 0.12 27128A-20 1.66 1.30
1489 0.14 0.12 27256-25 180 1.40
ILQ-74 1.20 0.85 27C256-200 1.90 155
ULN2803A 050 0.35 27C512-150 250 2.00
6502AP 2.20 150 41256-100 1.30 095
6522AP 220 150 41C1000AP-80 410 3.25
6551 200 140 74L504 0.10 0.07
65C21P2 280 240 7415138 0.17 012
8031 1.90 1.40 7415273 0.21 0.16
8251A 1.10 0.75 7415368 0.14 0.10
8255-5 1.20 0.90 74LS373 020 0.14
8259AC 1.00 070 7415374 020 014
D8742 10.50 9.40 74HC244 018 0.12
74LS00 0.10 0.07 74HC374 0.18 0.12
74L502 0.10 0.07 74HCT373 0.18 0.12

All memory prices are fluctuating daily, please phone to
confirm prices

178 Brighton Road,
Purley, Surrey CR8 4HA
Tel: 081-668 7522. Fax: 081-668 4190.

Electronics Workbench

The electronics lab in a computer!

A simple, intuitive and very

powerful teaching tool, Professional single user
Electronics Workbench™ lets

students design and test both £ I 8 9 .00 ex VAT.
analog and digital electronic plus £5.00 post
circuits, without the delays & packing.

and expense of a laboratory.

Available in three packages: Electronics Workbemch™ is produced by
Professional: Full fusctionality, Interactive Image Technologies Lid.
unlimited aumbers of components | Electromics Workbench™ is

in a circuit, with colour coding for | available now through:

circuit tracing EGA/VGA

graphic support LJ Technical

Personal Plus: Full functionality,
unlimited sumber of components in

Systems Litd.

a circuit, with monochrome Francis Way,

graphics support. Bowthorpe Industrial Estate,
Personal: Full fuactionality, 20 Norwich NR59JA.
components or less in a circuit, with | Telephone: (0603) 748001.

monochrome graphics support. Fax: (0603) 746340.
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PC version of Spice (Microsim’s sim-
ulation program with integrated cir-

cuit emphasis) now provides the user
with a hands-off means of experimentation.
Helped by a book called “Spice, a guide to
circuit simulation & analysis using Pspice”
by P.W.Tuinenga and published by Prentice
Hall, he can gain access to a variety of elec-
tronic devices - from resistors and coils to
transmission lines and quartz crystals - with-
out so much as the need to connect a wire.
The response of circuits to a variety of pro-
grammed stimuli can be monitored using a
simulated oscilloscope.

This minimalist approach is aimed at the
student; Microsim also offers evaluation and
production versions. The evaluation package
offers menu-driven software and comes with
a complete 450 page document describing in
much greater detail than Tuinenga’s book all

SIMULATION
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of the routines, parameters and options of
the full Pspice package. Both this and the
student version have a small library of
device parameters or characteristics. The
more expensive full production version has
an extensive library of devices, including
over 3000 analogue and 1200 digital
devices.

Although only a rather small volume of
device data is available in the student ver-
sion, Tuinenga shows in his book how
model parameters can be included for
devices not covered by the library (see also
the book by Antognietti and Massabrosi).

One important thing to remember with a
software circuit simulator is that you cannot
blow up a device: the computer will still
give answers even if you try to drive a
100mA transistor with 10A. Make sure then
that, before building your simulated circuit
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Anaiogue simulation waveforms using the
PSpice analogue simulator from ARS
Microsystems.

with real components, each of the various
components is working within its power
limit.

Pspice capabilities
Any competent engineer will be able to cal-
culate mathematically the frequency at
which an oscillator circuit will oscillate, pro-
vided that the amplitudes of the voltages of
the waveforms generated are small in every
part of the circuit. He may also be able to
estimate the output voltages of such a circuit
and even, with extreme difficulty, to assess
the true frequency of oscillation, allowing
for the existence of largeamplitude swings.
In a complex circuit, the mathematics
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SIMULATION

becomes too complicated; over the last thirty
years engineers have therefore resorted to
the use of the computer, even for circuits

Component types

Any electrical circuit may be described in
terms of nodes or points of connection
between the two different types of
component from which it is made up.
Passive devices such as resistors,
capacitors and coils are components that
passively transfer or dissipate energy
without themselves being the source of it.
Active devices such as diodes and
transistors may have external bias energy
applied. Part of this energy is used activ-
ely to increase the energy or modify the
nature of a required signal.

In general, passive devices are rather
easier to deal with because there is a
simple one-to-one correspondence
between the current flowing through them
and the voltage developed across them.
For example, the current through a
resistor will double if the voltage applied
to it is doubled, although this is not true
for diodes and transistors, which are non-
linear. This non-linear behaviour of active
devices is what makes them so difficult to
analyse and where a software package
like Pspice comes into its own.

consisting entircly of passive components -
for example, filters with twenty components.
Although Pspice can cope with all this, it
must be said that there can be no substitute
for good design and flashes of inspiration!
The Pspice software simulator is con-
trolled by a simple language with instruc-
tions in two broad categories: control state-
ments and devices. Control statements
instruct the computer to perform various

types of analysis and produce output data in
different formats: graphical and tabular. The
devices section of the language is used to
describe the types of device in a circuit and
the connections made between them. The
many control statements include instructions
to calculate the DC voltages in a circuit, its
frequency response and transient response 1o
a variety of applied voltages such as sine.
pulse and FM.

The following examples demonstrate
some of the package’s many facilities and
give a better appreciation of the way in
which the computer is instructed to perform
various tasks.

DC calculations

At the simplest level of any circuit calcula-
tion is the determination of the currents and
voltages resulting from the application of
steady DC voltages.

In a simple circuit consisting of two series
resistors of 1 and 3€Q connected across a |V
DC supply. the following table shows the
input file which describes the circuit in
Pspice language.

potential divider circuit
V1101V

R1121Q

R2203Q

.end

The first line of any Pspice program must be
a string of symbols which serves 1o title the
program; it has no significance as an instruc-
tion. The second line indicates that a steady
voltage source of 1V is connected between
points labelled 7 and 0 with node 1 at +1V,
relative 1o node 0. Every Pspice program
must be terminated with an .end. Any line of
a Pspice program that starts with an asterisk
is ignored. It resembles an REM statement
in Basic, and is used to insert remarks that
make the program more readable,

If this program of instructions is held in a
file called EXAMPLE.CIR,when the instruction
pspice EXAMPLE.CIR is typed into the com-

puter the program will be exccuted. After a
short time another file, EXAMPLE.OUT, will be
produced. part of which will look like this:

NODE VOLTAGE NODE VOLTAGE
1) 1.0000 2) .750

This table gives the voltages at various
nodes relative to the 0 reference node; hence
there is 1V between node / and 0 as one
might expect since that is the voliage
applied to the circuit. The other two figures
indicate that between nodes 2 and 0 there is
a voltage of 0.750V.

In fact this circuit is nothing more than a
potential divider with 3/4 of the total series
resistance between terminals 2 and 0. This
trivial example serves to show the basic
structure of a program.

One point that should be noted is that
computers fail if any attempt is made to
divide a number by zero. This has certain
implications for the execution of pspice in
DC analysis of circuits with inductors and
capacitors.

AC calculations

In circuit analysis, the frequency response of
a circuit such as a filter or amplifier often
needs 1o be determined. Figure.1 shows a
5082 5-clement low-pass filter with a design
cut-off frequency of 1MHz. It consists of
two inductors, /, and /, with values 10.73uH
and connected bclwcen nodes / and 2 and 2
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Fig. 1. 1MHz lowpass filter nelwork

The left hand plot shows the frequency response of the filter network with the associated passband ripple indicated on the right
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