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PROBLEMS?

No Time

SOLUTION!

PIC based TOOLS to help you realise your project:
from single applications to full scale production

BASIC STAMPS®

PIC based BASIC Stamps are perfect for one-off and low volume applications. o

Their easy to learn but powerful BASIC syntax (with familiar instructions such as GOTO, FOR ... NEXT,
and IF ...THEN as well as instructions for serial I/0, pulse measurement, button debounce, DTMF, X-10
etc) will get your application up and running in hours. Once programmed, the Stamp runs independantly
of your PC and programs are stored in non-volatile EEPROM so they can be changed at will. Detailed
manuals cover many commonly needed routines and the Stamp is well supported by a growing list of
custom application kits to cut development time even further. Available in two formats:

9, 4, 1, {, swrcesoa

BASIC BASIC
Stamp 1 (BS1-IC) Stamp 2 (BS2-IC)
8 1/0 Lines 16 170 Lines
up to 80 program lines =" = up to 500 program lines
Comms to 2400 baud B ) B , Comms to 50 kbaud
35x10mm size Application note 1: Using the BASIC Stamp as a simple interface terminal | 24pin DIP package
£29 single price Typical Application £49 single price

BASIC Stamp Development Kits including PC software, manuals, 24+application notes,
downloader cables, Stamp (BS1-IC or BS2-IC) and corresponding Project Board - £99 / £119

PIC16Cxx DEVELOPMENT TOOLS

For medium to large volumes and high speed requirements, the popular range of PICs is hard to beat.
We offer an extensive range of programmers, emulators and associated hardware to support the
following PICs: 52 54 55 56 57 58 620 621 622 61 62 63 64 65 71 72 73 74 84

PIC16Cxx Programmer In Circuit
Emulators

cecution Paint

*True hardware
emulation of

i ' : ::‘ o] % program memory, S
i registers and I/0 ’.’:* /e
: * gnlai{(nited ignadaasasondaaaa
I reakpoints. e .
PIC16Cxx-PGM '/‘FHL{-_AX a \ * Smgle Stepping -

* Software-programmable oscillator

* ZIF sockets *Windows Environment :

* SOIC/SSOP/PLCC adapters *Runs from 32Khz to 10Mhz ('xx) and 20Mhz ('5x)

* Prototyping boards *Source level debugging for PASM(X), MPASM and MPC
* Compilers/Simulator * Optional trace facility

Milford Instruments Please call or fax to receive pMLL X A

: : our catalogue and price list.
Milford House, 120 High Street, All prices exclude VAT 3805 Atherton Road, #102

SOUTH MILFORD LS25 5AQ and £3 shipping.
01977 683665 Fax 01977 681465 BASIC Stantp & the Parallax logo are

Also stocked

Rocklin, CA 95765 USA
916-624-8333, Fax 916-624-8303
registered trademarks of Parallax, Inc. ht fp.’/ /www.pa rallaxinc.com
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Rod Cooper investigates Quickroute and
Propak in this fourth article examining low-
cost pcb cad packages.

925 SPEAKER CABLES
Cyril Bateman has found a new
loudspeaker cable measurement
technique that could be just what the
subjectivists are looking for.

930 SPEAKER CABLES
PULSE TESTED

Eric Foster’s measurement technique
shows clear cable performance
differences, but at frequencies too
high to hear.

937 CABLE SCIENCE?

Signals passing through a conductor are
affected by a complex combination of
field and semiconductor effects, says
Geoff Williams.

941 HANDS -ON INTERNET

This month, net explorer Cyril Bateman has

found an electronics manufacturers directory

and yet more useful design software.

947 EVENT TIMING
VIA THE PC

Alan Bradley explains how to program the
timer chip in the pc for precise event timing.
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952 FINDING FAULTS
WITH SOUND

Component damage caused by the thermal
stresses occurring during pcb assembly are
notoriously difficult to detect. Steve

Martell describes a new detection method.

956 WHEN IS A GATE

NOT A GATE?
74AC gates make handy and low cost rf
oscillators — Ian Forster shows a variety.

959 NEW THOUGHTS ON
DEMODULATION

Edward Forster examines the amplitude-
locked loop and its use as a demodulator.

969 APPLYING MAGNETO
RESISTANCE
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field to protecting igbts.

980 DESIGNING RELIABLE
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Half-wave rectifiers are simple, but they
still need to be designed properly.
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signal fpga, More efficient igbts.
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Computers detect facial expressions,
Higher chip performance from flat silicon,
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200MHz spectrum analyser, Video switch
for 1km links, Linear scr trigger, PC-based
battery meter,

975 NEW PRODUCTS
Pick of the month — classified for
convenience.
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Motional feedback headphones, anti-
gravity, Marconi, Power amp design.

Special offer extended

This 10Hz to 1MHz audio
signal generator is available for
a second month to Electronics
World readers at 20% discount
- page 935.

Win a CD-ROM writing and
development package - see
page 946.
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Exclusive offer
Information on over
70,000 products -
available exclusively to
Electronics World readers
for just £2.50 - page 946.
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Want an easy to implement,
low-cost 200MHz spectrum
analyser that performs to
-75dB? Turn to page 962.
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to get working quickly and efficiently

THE 32 BIT AUTO-ROUTER
>  WITH FLEXIBILITY & POWER

Nei Type )
mass [onon o] Wi |
Vie e 0.020in e [
- BEEOEEEL e m s et S
= Novn: ltoration | L
. — . e Auto Houting 100%
— =1

SMARTRoute 1.0 is a new 32 bit auto-router that offers
amazing flexibility & power at an affordable price!
Compatible with Windows 3.1/95/NT, SMARTRoute gives
you total control over routing strategies including
layers used, frack & via sizes, design rules, etc.

SMARTRoute is completely compatible with Quickroute

3.5 and offers improved
completion rates compared
with Quickroute' s built in auto-
router (ask for details)
SMARTRoute is available for
£149 plus P&P and V.A.T.
Special bundle pricing for
Quickroute and SMARTRoute
when purchased together.

206
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Quickroute 3.5 is a powerful, affordable and easy to use integrated schematic & PCB design
system for windows. With its multiple button bars, ' tool tips' , and ' paris bin' Quickroute helps you

Quickroute is available in 4 different versions (see Table) all of which offer great value for money.
Quickroute is available with muiti-sheet schematic capture, 1-8 layer auto-routing, copper fill,
engineering change, and a range of popular file import/export features allowing connection to
simulators and other software packages (details on request). Prices are Personal (£68), Designer
(£149), PRO (£249) and PRO+(£399). Please add P&P and V.A.T to total (see below®).

VISUALISATION, DATA ANALYSIS
& APPLICATION DEVELOPMENT

a
-3
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MEXxpress is a powerful tool that can be used
interactively to load, analyse and display data - or by
using its powerful BASIC-like scripting language - you
can create technical applications with buttons, menu
2D & 3D graphics, and powerful numerical methods
(ask for details).

MExpress is available in Standard
(£99) and Developers Editions
(£299). Prices exclude P&P and
V.A.T (see below*). The
Developers Edition includes tools
for turning MExpress script files
into C++ code. This can then be
compiled by an MExpress
compatible C++compiler into a
stand alone executable!

R'M "The Engineering & Scientific  Tel/Fax 0161 449 7101 T e

Software People” WWW: www.quickroute.co.uk EMail: info@quicksys.demon.co.uk

QUICKROUTE Quickroute Systems Lid., 14 Ley Lane, ) ot - ‘ ’
Mcrple Bridge. SfOCprfT, SKé 5DD, UK. Prices and specifications subject to change without notice. All trade marks are acknowledge

& respected. All products sold subject to our standard terms & conditions (available on reque

*Post & Packing £5 (UK), £8 (Europe), £12 (Word). Please add V.AT to total
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Market forces rule?

arket forces are supreme. They

always ensure the best price and
the widest choice of goods and services.
Or do they?

Look at the state of the consumer
electronics industry. Desperately low
margins and retail bankruptcies. High
customer expectations of the products
themselves, but an equal expectancy of
low prices. Unfortunately, you get what
you pay for, so generally the quality is
questionable and customer satisfaction is
low. Given this climate, what
encourages manufacturers to invest in
new ideas? Isn’t it all too risky?

No, there are still great prizes to be
won. Many homes do not have
computers, mobile phones or satellite
television. There is no need for any
‘quantum-leap’ products, like the
change from mono to stereo radio or the
move from black and white to colour
television. Just bigger, faster and more
features will do. The direction the
market is taking seems to be quite
predictable.

For example, the market driver in
personal computers is speed and size of
storage, but it is almost self sustaining in
that software developers guzzle up extra
features without much retumn in
performance. Why does Windows 95
need over 50 megabytes of hard disk
space? So pes have to get bigger.

There are some interesting
developments and huge investment in
mobile communication with the advent
of GSM and, shortly, hand portable
satellite telephones linked to Iridium,
Inmarsat or a Bill Gates variant. Maybe
wrist-watch telephones are just around
the comer; the pagers are already here.
But no videophone yet With its slow
changing images, the worthy Amstrad
attempt a couple of years ago wasn’t
quite what the market wanted.

The world of radio and television is
less fast moving. Digital broadcasting is
almost here together with wide screen tv
and surround sound. The technology
may be brilliant but will there be
anything worth watching with the
mushrooming number of mediocre tv
channels?

Occasionally life is not always so
predictable. Look at the Internet. No one
designed it, and yet it is here. What use
is it I hear you say? A massive library, a
low cost communication medium, a

»

place for pastimes? lts applications will
develop in time — did not the mobile
phone develop from amateur radio?

Generally speaking market forces
have delivered progress, using an
incremental approach with minimal risk.
However, the stage is set for another
quantum leap, but one which market
forces cannot deliver. It’s not new but it
needs saying again.

Itis the provision of a terrestrial high
bandwidth communications
infrastructure — a proper fibre
connection to businesses and homes —
provided that they want it. It has been
talked about for a long time but the time
is right to do it.

BT has offered install the
infrastructure but is prevented by its
license. Cost-conscious cable-tv
companies are installing coaxial cable
with separate lines for telephones, but no
fibre optics. Surely, if you are going to
dig up the road and disrupt the traffic
why not do the job properly? The
trouble is that the provision of this
infrastructure benefits lots of different
applications, but one application on its
own cannot afford to do it. Hence there
is a vacuum.

What can this connection give us? A
real videophone service — hopefully
compatible with the rest of the world —
and fully developed on-line services
including banking and reference
services. Or interactive leaming which
could boost further education perhaps,
and video-on-demand, which could tum
broadcasting upside down. It could also
offer telecommuting, giving a flexibility
to working that companies will not
countenance at the moment. And
interactive television.

I think the latter is the most
revolutionary application of all. It goes

“Let us harness these ideas

....Jlook forward and don’t
be afraid of the future.”

further than tv talent shows or phone-
ins. Imagine watching a parliamentary
debate on tv — presented with proper
visual aids — and then having a chance to
vote. To have your say on devolution,
European integration, a single currency

- or even the proposed local bypass
scheme.

Of course there would be the same
arguments against it as referendums;
these are that the questions can be
loaded, computer security, people voting
against an unpopular govemment rather
than addressing the question, people
unqualified to vote, or just plain old
apathy. But isn’t it worth trying?

We have to cable up. The benefits are
enormous and the opportunities for
industry are massive. But then the
investment will be massive and it won’t
happen unless the Government takes the
lead and defines the playing field to
enable and encourage things to happen,
and perhaps throw in a little vision. We
must think of it in terms of supplying
water, electricity and gas to people’s
houses — is there any argument about
this?

The moral of the tale is that we cannot
rely on market forces to completely
shape the future that we want. We could
easily get stuck in a rut. The
Government must take an active role.

1t should facilitate change, cajole and
encourage, and above all think long
term. But first, let’s all get connected. W
Peter Marlow

Electronics World is published manthly. By post, current issue £2.35,
back issues (if available £2.50. Orders, payments and general
correspondence to L333, Electronics World, Quadrant House,
The Quadrant, Suttan, Surrey SM2 5AS. TIx:892984 REED BP G.
Chegues should be made payable to Reed Business Publishing Group
Newstrade: Distributed by Marketforce {UK] lid, 247 Tottenham Court

Road London W1P OAU 0171 261-5108.

Subscriptions: Quadrant Subscription Services, Oakfield House
Perrymount Road, Haywards Heath, Sussex RH16 3DH. Telephone
01444 445566. Please notify change of address. Subscription rates 1
year £30 UK 2 years £48.00 3 years £70.00. Surface mail 1 year

Overseas advertising agents; France and Belgium: Pierre Mussard,
1820 Place de la Madeleine, Paris 75008. United States of America:
Ray Barnes, Reed Business Publishing Ltd, 475 Park Avenue South, 2nd Fl
New York, NY 10016 Tel; (212) 679 8888 Fax; (212) 679 9455

USA mailing agents: Mercury Airfreight International Ltd Inc, 10{b)
Englehard Ave, Avenel NJ 07001. 2nd class postage paid at Rahway NJ

Postmaster. Send address changes to above.

Kent DAt 4 SDT ,

£35.00 2 years £56 00 3 years £80.00 Air mail Europe/Eu 1 year

£43.00 2 years £68.00 ROW 1 year £52.00 2 years £83.00

Printed by BPCC Magazines (Carlisle) Ltd, Newtown Trading Estate
Carlisle. Cumbria, CA2 7NR
Typeset by Wace Publication Imaging 2-4 Powerscroft Raad, Sidcup,

© Reed Business Publishing Lid 1996 ISSN 0959 8332

December 1996 ELECTRONICS WORLD

907



(D DATE

New mixed signal FPGA
technology developed in UK

Mixed signal Asic design house, WML, is devel-
oping a field programmable system-on-a-chip
(Fipsoc) that mixes analogue and digital blocks on the
same device.

The analogue sections can be configured to imple-
ment filters, amplifiers, drivers and d-to-a/a-to-d con-
verters. The logic section comprises some 10,000 gates
configured with look-up tables and registers.

Device programming is controlled by an on-chip
8051 microprocessor. Two different configurations can
be stored and swapped with a command to the pro-

The actual programs themselves are held within a
separate e2prom — much like a ram-based fpga.

A CAD system has been developed by WML to
design circuits and program the devices. The design
flow includes mixed signal design specification, simu-
lation, place and route, programming and emulation.

The company claims the Fipsoc can be used for ana-
logue systems in the same way that gpgas can be used
in the digital world. Designs could be prototyped on a
Fipsoc and migrated to a mixed-signal Asic for volume
production.

CESSOr.

First silicon of the Fipsoc is expected next month.

Rooms for rent... A full
range of EMC test
equipment including
screened rooms is
available on lease
purchase terms from
Seaward Electronic.
Both emissions and
immunity testing kits
can be hired for
around £100 and £150
respectively.
Equipment includes
spectrum analysers, a
harmonics meter, a
mains interference
simulator and a surge
generator.

Design awareness initiative is extended

TI gives Microelectronics in

Business design centres 18
months to become self-financing
operations The government has
extended its fpga and Asic aware-
ness campaign in the hope that its
university design centres can
become self-financing within the
next year and a half.

The original three-year MIB pro-
gramme — which remains the gov-
ernment’s most direct support for
the microelectronics design sector -
was due to end this month when
funding would have run out for the
project’s nine design and support
centres.

The DTI will now spend £800,000
to keep the design centres running
for a further 18 months, after which
the DTI expects many of them to be
self-financing design.and technology
transfer centres.

Last year, existing commercial
Asic design houses criticised the
MIB programme for using DTI
money to set up university design
houses rather than supporting the
existing industry. At the time the
DTI denied this.

Now it seems the intention is to
enable the university-based support
centres to become self-financing
businesses. Professor Sa’ad Medhat,
head of the school of electronics at
Bournemouth University, where he
runs an MIB support centre,
believes it is likely that some MIB
centres will be self-financing tech-
nology transfer and design busi-
nesses. “Eighteen months was the
period we chose and I think it is
possible, if we ramp up our tech-
nology transfer node activities,” he
said.

Richard Wilson, Electronics weekly

Imaging sensor
for under $20

CMOS imaging sensor, priced

at under $20 in large quantities,
has been introduced by US company
Marshall Electronics.

Specifications of the monochrome
camera-on-a-chip are near-identical
to that of Vision’s CMOS sensor.
However, Roy Warrender, commer-
cial director of the Edinburgh-based
company, said: “This equates to an
early generation of our product.”

Leonard Rogers, vice-president of
Marshall, responded:”Unlike Vision,
we have something working, in pro-
duction and being sold into prod-
ucts.”

Marshalil’s camera, developed by
Omnivision Technologies, features a
300 x 240 pixel array and EIA com-
posite video output. The chip runs
from a 9V battery, consuming less
than 100mW.

A special feature allows for an
unlimited number of cameras to be
connected in series or parallel on a
single coax cable. The multiple cam-
eras can be mounted on buildings,
for example, removing the need for
expensive motors and lenses.
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ECAL comprises a versatile relocatable assembler with The PC base

integral editor which runs about ten times faster than
typical assemblers. Support includes 4, 8, 16 & 32 bit
processor families including
75X, 6502, 6809, 68HCO05/11,
8031/51, H8-300, 78K, PICs, ST6
& 780/180, 68000, 80C196, H8-
500 & Z280.

ECAL is either available for a
single processor family or all
families.

Single processor version £295
Multiprocessor version.... £395

Overseas
distributors
required

OEMA Ltd.,

7 & 7A Brook Lane,
Warsash,
Southampton S031 9FH
Tel: 01489571300

Fax: 01489 885853

LOW COST DEVELOPMENT SYSTEM

integrated with the assembler. Connection is made to
the target through the eprom socket so a single pod

d ECAL hardware emulator is fully

can support all processors.
Facilities include windows for
the inspection or change of
registers or memory. You can
even watch your program
executing at source level!

Download time is about two
seconds!

Pods can be daisy-chained for
16/32 bit systems.

Applications include software
development, hardware
debug, test and, finally,
teaching about micro-
controllers in education.

ECAL emulator ................
Quantity discounts of
up to 50% make ECAL
software ideal for
education.

CIRCLENO. 107 ON REPLY CARD

OSCILLOSCOPE LIVE CHOP Page -0.25
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SPECTRUM ANALYZER CH 1

INPUT 20 volt max.

100 kHz sampv

pScoPe

» to PC printerport

You get a free . Scope

when you buy a TP508 or a HS508
until september 1st 1996

resolution 8 bits

sampling speed 100 kSamples/sec
input range 2.5V, 5V, 10V and 20V
connects to PC parallel printer port

Software for

the PC-based instruments
TiePieSCOPE HS508

interface PC parallel printer port
sampling speed 50 Msamples/sec
resolution 8 bits

input range 50 mV/div - 20V/div

record length 32KByte/channel

price £597.00, incl. software, user manual
and 2 probes (1:1/1:10 switchable)

contalns an Oscilloscope, a Spectrum analyzer, a Voltmet:
Transient recorder. All instruments are controlled in the same
and provide for saving and recalling waveforms and settings, ¢

ments: a 80286-based PC with 2MByte and running MS-DOS 3

YyVYYVYVYY

Easy installation: just plug in and measure

rements, hardcopy on matrix/laser printer and oniine help. Minimum require-

Fax for a free demo disk and catalog of all our products

TP508
Interface PC-XT/AT ISA slot
sampling speed 50 Msamples/sec
resolution 8 bits
input range 5 mVidiv - 20 Vidiv
record length 32 KByte/channel
price £ 630.00 incl. software, user manual
and 2 probes (1:1/1:10 switchable)

er, and a
intuitive way
ursor measu-

.3 or higher.

YyYYVYVYVYY

Prices are excluding V.A.T.

TiePie engineering (NL)

P.O. Box 280 Koperslagersstraat 37
8600 AG Sneek 8601 WL Sneek

The Netherlands The Netherlands

Tel: +31 515 415416 Fax: +31 515 418 819

i
S

TiePie engineering (UK)

28, Stephenson Road, Industrial Estate,
St. lves, Cambs, PE17 4WJ,

United Kingdom

Tel : +44 1480 460028  Fax: +44 1480 460340

CIRCLE NO. 108 ON REPLY CARD
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UPDATE

Video codec based on fractals

terated Systems, the Atlanta-based image compression company, has

released a video codec based on fractal technology.

Called ClearVideo, the video decoder is available as shareware whereas the
encoder is licensable and has already been taken up by Electric Switch, which
offers a video compression service, and Pro-Sieben, for use on its Web site.

ClearVideo is claimed to be capable of compressing all classes of content,
from talking heads to full action video. Resulting data rates are dependent on
the image resolution and the amount of image movement, but rates as low as
28.8kbit/s are reported and QCIF 15frame/s full action video can be squeezed

into 120kbit/s.

“Compression is non-real time, whereas decompression can be performed in
real time on a 486 PC running Windows 95. WindowsNT and Macintosh ver-
sions are also available,” said an Iterated spokeswoman.

New Asics carry 12 million gates

Heavy metal...
Cross sectional
view of Tl’s 0.18um
process showing
the six layers of
metal.

First- samples of the new 0.18um
geometry Asic technology from
Texas Instruments (TI) will be out in
the middle of next year.

“We have test chips now, and we
have designs being put through which
are of about five million gates com-
plexity,” Mohan Maheswaran, TI’s
Asic manager in Dallas, told EW.

Currently the largest gate count gate
arrays on offer in the market are the
3.5 million gate Asics offered by IBM
Microelectronics.

“Our technology (called TImeline)

gives us 12 million gate count gate
arrays with 70 per cent utilisation and
30m gate count standard cells also
with 70 per cent utilisation”, said
Maheswaran. Metal layers are cur-
rently up to five, with the capability to
g0 to six.

“It allows people to start thinking in
totally new ways”, said Maheswaran,
*“‘you can actually implement a number
of PC boards on one chip.” Current
applications are in high end telecom-
munications uses and in high end com-
puting, says TI.

Gate delays on the TImeline tech-
nology are 19ps (‘the time it takes
light to travel 6mm’) and power dissi-
pation is 0.008mW/MHz/gate.

In smaller densities some very high
speed/low power circuits can be fabri-
cated. “At 100,000 gates and 200MHz

frequency, circuits can be imple-
mented which use
0.01mW/MHz/gate,” said
Maheswaran.

Cores include DSPs, ARM, ATM
and MPEG. Memory cells are
SRAM, ROM, flash and DRAM (up
to 10Mbit).

Pace looks at cable tv

Pace Micro Technology, the Yorkshire-based
volume set-top box manufacturer, is currently
in discussions with four UK cable operators for a
deal over digital set-top boxes. In its plans to cap-
ture the digital cable market, Pace has been in dis-
cussion with a number of cable operators world-

wide.

“The opportunity for us in cable in the next few
years is probably larger that when we started in
Direct-to-Home,” said Steve Barnes, sales and

marketing director at Pace.

“Today Pace is talking to over 160 .different
broadcasters and operators. But not all of these
will come out in a service and not every one will
grant Pace their contract.”

Meanwhile, BSkyB is still evaluating the bids

for the next generation of digital set-top boxes for

a digital satellite service expected to be launched
in the autumn of 1997. One of the interested par-
ties is Pace.

Faster fast Fouriers

Fast Fourier transforms, FFTs, can
now be implemented on pro-
grammable logic from Altera as part
of the company’s Megafunctions
library of cores.

It is claimed that the execution speed
can be increased by a factor of ten to
15 over conventional dsp-based solu-
tions.

‘The company quotes a 1024 point
FFT running in 0.2ms when pro-
grammed into an EPFI/0KI00 - the
company's flagship device.

The length and data width of the
transform can be set by the designer.
Suggested applications include rf com-
munications systems in cable and
wireless and spread spectrum
modems.

Book-to-bill looks up

hip demand jumped in September

with a book-to-bill ratio of 0.99,
its largest jump this year, according to
the Semiconductor Industry
Association. '

“From any perspective, these are the
most positive numbers we’ve seen all
year,” said Douglas Andrey, analyst at
the SIA. “The modest increases in
orders for August and September sug-
gest that the 1996 slowdown in growth
has bottomed out.”

The book-to:bill ratio is still far
below its most recent peak of 1.16 in
September of 1995 but it is a welcome
sign of better times ahead for numer-
ous chip companies suffering from a
downturn in the market largely
because of over production.

IR advances ight
efficiency

l nternational Rectifier has introduced
a new range of igbts, called Gen 4,
that are 20 to 40 per cent more effi-
cient than their predecessors.

Tim Munday, a field application
engineer for IR, said: “The gains in
efficiency come from a combination
of lower saturation voltage and
reduced switching losses. Much of the
advance has come because we are
using our new fab which has reduced
the manufacturing tolerances.”

Insulated-gate bipolar transistors are
power devices that are used predomi-
nantly in motor drives. Current Gen 4
devices are rated at 600V with 1200V
devices to follow soon. |
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Transform your PC .,

into a digital oscilloscope, spectrum analyser, frequency y
The ADC-10 supplied

meter, voltmeter, data logger . . for as little as £49.00 i pcoscope gives

. — 4 . our computer a single
Pico Technology specialises only in'the development of PC based data acquisition czame. ofpanalog inpgut.

instrumentation. Call for your guide on ‘Virtual Instrumentation’. ADE-10 £49 with-PicoLog £59

Virtual Instrumentation Data Logging

Pico’s PC based oscilloscopes simply plug into the Pico’s range of PC based data logging products
parallel port turning your PC into a fully featured enable you to easily measure, display and record
oscilloscope, spectrum analyser and meter. temperature, pressure and voltage signals.

Windows and DOS software supplied.
ADE-700 Dual Channel 12 bit resolution TC-08 Thermocouple to PC Converter

The ADC-100 offers both a high sampling rate 100kHz and a ® Supplied with PicoLog software for advanced

high resolution. Flexible Input ranges (£50mV to +20V) make temapCIEIIENEESE Sasiic) min MEatechian and Siarm:
the unit ideal for audio, automotive and education use. : aThermocoupI? SIERS !
ADE-100 £199  ADE-100 with PicoLog £219 P 1

~AD(E-200 Digital Storage Oscilloscope ;g:gg g;gg W2 cort

50 MSPS Dual Channetl Digital Storage Scope e
25 MHz Spectrum Analyser
Windows or DOS environment
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vy Limited
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complete with serial cable
& adaptor. Thermocouple
probes available.
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chnolog

+£50mV to 20V B¢ -0
Multimeter 6\[‘ o= - R
20 MSPS also available  WE.2% A § 0 , ,
XY 1, AL Call for free demo disk—— Y
ADE 200-20 £359.00 A, and product range catalogue B~
ADE 200-50 £499.00 E Post & Packing UK £3.50, Export
Both units are supplied with cables, power supply & manuals. customers add £9 for carriage & insurance.
Pico Technology Ltd. Broadway House, 149-151 St Neots Rd, Hardwick, Cambridge. CB3 7QJ UK
Tel: + 44 (0)1954 211716 Fax: + 44 (0)1954 211880 E-mail: post@picotech.co.uk Web: http://www.picotech.co.uk/

Phone or FAX for sales, ordering information, data sheets, technical support. All prices exclusive of VAT
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SEETRAX CAE RANGER pPcB DESIGN
WITH COQPER & CHYAN‘AUTOROUTER

RANGER3 - DOS £2500 RANGER2 £150
- Windows\NT £2900

Upto 8 pages of schematic linked to artwork

- P ‘ : Gate & pin swapping - automatic back annotation
Hierarchical or flat schematic linked to artwork. Coflner Tiood fill, Power planes, Track necking,

Unlimited design size, 1 micron resolution Curved tracks, Clearance checking
Any shaped pad, definable outline library Simultaneous multi-layer auto-router
Pin, gate & outline swapping - auto back annotation
Split power planes, switchable on - line DRC

COOPER & CHYAN SPECCTRA RANGER?2 UTILITIES £250

autorouter (SP2)

Inputs: OrCAD, Cadstar, _
PCAD, AutoCAD DXF COOPER & CHYAN SPECCTRA auto-router (SPI)

Gerber-in viewer, AutoCAD DXF in & out

Outputs: Postscript, Windows bit map

R2 & R3 Outputs: 8/9 & 24 pin printers, HP UPGRADE YOUR PCB PACKAGE

Desk & Laser Jet, Cannon Bubble Jet, TO RANGER2 £60
HP-GL, Gerber,
NC Drill, AutoCAD DXF

TRADE IN YOUR EXISTING PACKAGE TODAY ful

Seetrax CAE, Hinton Daubnay House, Broadway Lane, Lovedean, Hants, PO8 OSG

Ca“ 01705 591037 or th 01705 599036 + VAT & RP All Trademarks Acknowledged
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ECT is being used
at Mist to unravel
the mysteries of
water hammer.

reservoir

fast closing valve
with pneumatic
actuator

ECT used to nail hammer

Most of us know what water hammer sounds like and
are aware that it can cause stress in a system: but
what does it look like? Researchers at Mist in Manchester
think they have the answer, by developing an electrical
capacitance tomography (ect) technique that promises the
first accurate method of characterising this common yet
complex phenomenon.

Typically, water hammer can occur when a valve is
suddenly closed at the end of a long pipe. The water flow
is abruptly stopped resulting in a pressure wave that
travels back up the pipe. In turn
this causes an expansion at the
supply end which reverses the
wave making it travel back to
the valve, where the processes is
repeated until it runs out of
energy.

The problem has been that, up
to now, recording techniques
have not been fast enough to
capture the very rapid transients
that characterise hammer, while
} | complexity of the effect has

gate valve

measuring tank

,@::::#1
&
\\::..:-:%1
N\ /
ECT sensor microswitches diverter

made modelling difficult and
inaccurate.
But the Mist researchers have

based their technique (“Monitoring water hammer by
capacitance tomography”, WQ Yang et al, Electronics
Letters, Vol 32, No 19, pp. 1778-1779) on the fact that the
expansion cause cavitation — pockets of air — within the
pipe.

To make the measurements, a set of capacitance
electrodes are mounted around the pipe, so that the inter-
electrode capacitance-changes caused by variations of
permittivity within the pipe can be used recorded. Cross
sectional images can them be constructed from the data.
The Mist system uses 12 measurement electrodes, 10cm
long, mounted onto the outside of 41mm uPVC pipe, just
upstream of the valve. When the valve is closed, a vapour
bubble is formed then collapses, its life captured by the
electrodes.

Though the transient process in the Mist experiment lasts
only 0.27s, the system can collect measurements at
100frame/s allowing detailed behaviour of the water
hammer to be observed.

Next step for the team is correlate data between an
upstream and downstream sensor to find the transport
speed of the water hammer waves and to find the velocity
profile of the flow.

More information contact: WQ Yang, Process
Tomography Group, Department of Electrical Engineering
and Electronics, Mist, PO Box 88, Manchester M60 1QD.

flat out

devices.

Silicon fab goes

Anew technique that enables fabrication
of atomically-flat silicon surfaces as
opposed to the ‘terraced’ surfaces that
exists in current devices could bring big
improvements to performance and yield of &
silicon microelectronic and optical

The technique, developed by materials
scientists at Cornell University, uses high
pressure and temperature to force atomic
steps on the silicon surface to migrate to
specially created boundaries. Though the
slight irregularities, on the nanometre scale
in current silicon layers, do not have much
effect on the operation of the present
generation of devices, future
miniaturisation is going to make
smoothness a critical factor.

Normal surfaces of silicon, though
looking flat, consist of short, smooth
terraces each ending in a step of atomic
dimensions at about 1.5nm.

But using their new manufacturing
procedure, the Cornell team has been able

forcing them into the ridges.

> o &
Scanning tunnelling microscope image of a
typical silicon wafer surface, taken at Cornell,
shows steps each of a height corresponding to
one atom spacing. Here, four atomic steps are
separated by flat atomic planes, or terraces.
Rows of silicon atoms are clearly visible on the
terraces. Cornell materials scientists have
developed a process to increase the areas of
perfect atomic terraces by a factor of greater
than 1000, producing a step-free surface.

to create extensive regions on a silicon
wafer that have no atomic steps at all. They
have achieved this by creating a grid of
ridges, 0.5pm high and 1um wide on the
surface of the wafer and clearing the
intervening squares of their atomic steps by

The grid is created using electron beam
lithography, and each square, about 10pm

wide, has about a billion atoms on it, with

several thousand atomic steps all across

the square. The sample is then subjected to
| ultra-high vacuum and then high
temperatures of 1020-1150°C.

At these temperatures, silicon atoms are
detached from the atomic steps so that in
effect the steps migrate to the ridges at the
boundary of the square, leaving the surface
of the square atomically flat.

“The benefit is that it should now be
feasible to make smaller devices with
better control of the dimensions, at the
atomic level, and it should eliminate the
harmful features of the surface that could
get through the manufacturing process,”
says Jack Blakely, Cornell professor of
materials science and engineering who has
led the work

“Circuits built on step-free surfaces can
be designed with smaller dimensions and
utilise thinner semiconductor channels and
insulating layers to increase performance
and decrease power consumption. By
having it flat, this could be an ideal surface
on which to build an integrated circuit.”

More information from Jack Blakely,
Materials Science and Engineering, Cornell
University Ithaca, NY, USA.
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PCB Designer

For Windows 3.1, ‘95 or NT

Looking for the price?
It's just £49.00 all inclusive!

PC8 Deskone: - [ramaiet.ccbl [ ..no VAT...no postage...

L’-.I-:.ﬂu ..no additional charges for
REE = | overseas orders.

- Access _

Amex/Access/DeItalea

5
’ Dealers and distributors wanted.

» Phone (01432) 355 414 to order

> : :

9 AL
»  « Internet s 3 P B
2 See our Web site at www.niche.co.uk for cales
: information and a working demo. e-mail Ve
pcb@niche.demon.co.uk. sels e
14 s

4
1

&

4

Produce Single or Double sided PCBs.
Print out to any Windows supported printer.
Toolbar for rapid access to commonly used
components.

Helpful prompts on screen as you work.
Pad, track & IC sizes fully customisable.
No charges for technical support.

Snap-to grid sizes 0.1", 0.05" 0.025" and
unrestricted.

SMT pads and other pad shapes.

T << <X

Also available from,

South Africa: JANCA Enterprises, PO Box 32131, 9317
Fichardtpark at R299,00. Phone/FAX: (051) 223744
France: Telindel, Quartier Les Pradets, Chemin des Veys,
83390 Cuers. Phone: 94 28 66 67
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12 Short Hedges Close, Northleach, Cheltenham GL54 3PD

Niche Software (UK)

RADIO DATA MODULES

MODEM TRANSCEIVERS

UK, E.E.C, Scandinavia, Eastern Europe, North & South America,
Middle East, South Africa, New Zealand, Far East or Australia.
Wherever you are, we have a module on the right frequency for you !
* 400 to 500MHz Versions *
* Range up to 5Km *
’ * Compact Slze ideal for Hand Helds *
* UK, North American, Australian *

* MPT, I-ETS & FCC Approval *

* Up or 64 selectable channels *
* Starter Kit only £299,95 *

-

TXM-418-F Transmitter

'Avaulable UK Approved MPT1340 418MHz *
* Export I-ETS-300-220, 433.92MHz *
* Reduce Component Count, Cost, Size & Power Drain *
* Operate to 20,000 bps *
* Transceiver also available with up to 40K data rate *

With up to 1MBit data rate, RS485 interface and 100mW of
output power these units are ideal for many high speed
industrial or office data transfer applications. Even com-
pressed colour video may be transferred. Price £480.00
each or starter kit for only £799.95.

* UK, 173MHz to MPT1344 & MPT1328 Llcence Exempi 3

* Miniature Low Cost or canned 1 & 10mW Transmitters *

* 173.500MHz Transmitters & Transceivers for Australia & RSA *
* PCB mount or canned, Superhet Receivers *

* Low Cost Meter Reading Transceivers on 183.8875MHz *

* Prices from £19.00 to £200.00 per unit *

Radio - Tech Limited, Overbridge House, Weald Hall Lane
Thornwood Common, Epping, Essex CM16 6NB.

Sales +44 (0) 1992 57 6107 Fax +44 {0) 1992 56 1994
Technical Support +44 (0) 1992 §7 6114
internet: http://iwww radio-tech.co.uk
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Design & Verify Circuits

lectronics
{zNgrkbench

Electronics Workbench
New 4.1 32 Bit Version

Electronics Workbench saves you
time. It’s highly productive
simulated workbench let’s

you design and verify circuits faster
than it would take on a real bench. Mix analogue and digital
components and ICs in any combination

Electronics Workbench:

* Click & drag schematic * Windows 95/NT/3.1, DOS
capture and Macintosh versions

* Mixed analogue/digital * FREE unlimited technical
SPICE simulator support

* Instant Bode plots and * 30-day money-back guarantee
scrollable waveforms

* 50 analogue components
with 350 models

* 140 digital components and
ICs in TTL and CMOS

mRobinson Marshall (Europe) Plc
44-(0)-1203-233216

fax: 44-(0)-1203-233210
Nadella Building, Progress Close,
Leofric Business Park, Coventry CV3 2TF

E-mail: sales@rme.co.uk.

Shipping chorges UK £6.99 All prices ore plus VAT
Electronics Workbench is o trademork of

Interactive Image Technologies Ltd., Toronto, Canada

All other trademarks ore the property of their respective owners. INTERACTIVE
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RESEARCH NOTES

Analysing our
expressions. The
upper left quadrant
shows the intensity
image, the upper
right shows the
gradient image, the
lower left shows
the optical flow
field with the
rectangles
enclosing the face
regions of interest
and the mapping of
colours onto
directions, and the
lower right shows
the mid-level
descriptions that
were computed.

Put a smile on your interface

£

JUAS NIO38

RAISING LEYEBROW
RAISING REYEBROW
LBROW OUTWARD
OPENING LEYE
OPENING REYE
ISING R_CORNER

ometimes your computer does something so stupid —

like trashing a vital file it really should have know you
wanted — that words just stick in the throat. But work
being carried out at the University of Maryland could
mean that your computer will one day be able to recognise
those looks of open-mouthed disbelief and face-twisting
fury, and react accordingly. (In the Research Notes office
that would involve quietly sliding its keyboard out of the
reach of a fast moving fist).

Aim of the research being undertaken by Yaser Yacoob
and Larry S Davis at the Computer Vision Laboratory is to
recognise facial expressions from image sequences. The
work has been prompted by the fact that visual
communication plays such a central role in human
communication and interaction. If successful, the research
will allow computers to sense our moods, concentration
and understanding, while also opening up possibilities for
better video transmission of facial expressions across low-
bandwidth systems.

According to the authors (“Recognising human facial
expressions from long image sequences using optical
flow”, IEEE Transactions on pattern analysis and
machine intelligence, Vol 18, No 6, pp. 636-642), low
bandwidth transmission of facial data can be made more
efficient by using mid- and high-level visual
representation of the facial actions. Or as the researchers
put it: “Send a smile and a few parameters that determine
the mouth actions involved”.

Previous researchers have analysed the six principal
expressions of happiness, sadness, surprise, fear, anger and
disgust, but have tended to concentrate on static “mug-
shots.”

However Yacoob and Davis have developed algorithms
that use optical flow computation to identify the direction
of rigid and non-rigid motions caused by human facial
expressions, and have so far demonstrated recognition of
the six expressions on a large set of image sequences.

Analysis involves tracking rectangles that enclose the
facial features. Every rectangle encloses one feature of
interest. Each of the 32 subjects so far tested was asked to
display the expressions of emotion in front of a video
camera, while minimising head movement — though
subjects inevitably did move their heads during the
experiment.

The experiments showed, through analysis of the optical
flow field in the rectangles, that cues to detect the
beginning of “fear” include the inward raising of the
eyebrows and opening of the mouth.

Some confusion still exists between fear and surprise,

m
m
>
D

LBROW OUTWARD

RBROW INWARD
RAISING CORNERS

anger and disgust and sadness and surprise. There is also
some difficulty where one expression begins then
transforms into another.

Despite that, in the more than 30 subjects that were
studied in the laboratory environment, the researchers
were able to report a “good” classification of facial
expressions in a very large database.

For more information contact Yaser Yacoob at the
Computer Vision Laboratory, Center for Automation
Research, University of Maryland, College Park, MD
20742-3275, USA. email yaser@cs.umd.edu

Millimetre
antenna has no
moving parts

prototype antenna that operates at mitlimetre wave

frequencies and has no moving parts, no phase shifters
and can be implemented in plastic has been built by
researchers at Georgia Institute of Technology. The
electronically-scanned device, which is believed to be the
first Rotman lens to operate at a frequency as high as
37GHz, could offer an inexpensive, rugged, reliable and
compact alternative to current millimetre wave antenna
technologies.

Most antennas operating at millimetre wave frequencies
use mechanical scanning or phase shifters, both of which
have disadvantages. Mechanically steered antennas are
slow in response and suffer reliability problems due to
shock and vibration. Phase shifters are costly to fabricate
and introduce considerable rf losses.

But in a Rotman lens, such as the Georgia Tech device,
millimetre wave energy coming from a particular direction
is focused by passing the electromagnetic energy through
a pair of parallel plates shaped like a lens. Beam-forming
or focal ports are located on one side of the plates, fed by a
switch array. The array ports are on the opposite side, each
connected to an antenna element. Energy fed into a
specific focal port will emerge from the antenna elements
and produce a beam along a particular direction.

Switching the input from focal port to focal port steers the
continued on page 916...

914

ELECTRONICS WORLD December 1996



THE Autorouter for EASY=-PC Pro’ XM!

MultiRouter is "the best Autorouter that | have seen costing less than £10,000!” R.H. - (Willingham, UK)

e MultiRouter uses the latest 32 bit,
Hiiiiiii J Shape based, Multi-pass,
/ Shove-aside, Rip-up and Re-try

Technology
: 100% routed 140 Components on
: a 210mm x 150mm board in less
< 3 | than 10 minutes! (75MHz Pentium)
A A | e 100% Completion where other
] autorouters fail
LY : ® Only £295! Could Easily Pay For

: PR A Itself On The First Project!

s
:5:
°
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Number One systems Write, fax, phone or email for full information.

UK/EEC: Ref: WW, Harding Way, St.lves, Cambridgeshire, ENGLAND, PE17 4WR. email: sales@numberone.com
Telephone UK: 01480 461778 (7 lines) Fax: 01480 494042 International +44 1480 461778/494042

USA: Ref: WW, 126 Smith Creek Drive, Los Gatos, CA 95030 | m—
Telephone/Fax: (408) 395-0249 V/sA
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Electronics Workbench
True ReuI-World New 4.1 32 Bit Version

Electronics Workbench uses a

powerful SPICE simulator to ’
ensure that circuits work like the

real thing. And since you have

complete control over the value and behaviour of all
components, you control the design process.

Electronics Workbench:
* Click & drag schematic * Windows 95/NT/3.1, DOS

capture and Macintosh versions

e e — * Mixed analogue/digital * FREE unlimited technical
SPICE simulator support

* Instant Bode plots and * 3(-day money-back guarantee

scrollable waveforms

* 50 analogue components
with 350 models

* 140 digital components and
ICs in TTL and CMOS

MRobinson Marshall (Europe) Plc

44-(0)-1203-233216

Fax: 44-(0)-1203-233210
Nadella Building, Progress Close,
Leofric Business Park, Coventry CV3 2TF

Workbench

i eiwemne b

jﬁ’ E]ectromcs *
{i
s

Ll
- i ; by ; ! E-mail: sales@rme.co.uk. WV,
Ey T f 4 a7 Shipping charges UK £6.99 All prices ore plus VAT. .»‘S\ 2
¥ | N = Electranics Workbench is o trademark of 3 f"
Interactive Image Technologies Ltd., Toronto, Canada O
All other trademorks ore the property of their respective owners. INTERACTIVE
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RESEARCH NOTES

Otto Rausch
attaches wave
guides to his
prototype Rotman
lens that offers a
low cost and
rugged method of
electronically
scanning
millimetre waves.

beam electronically in one direction across a 45° arc, and
can be accomplished with pin diode switches, which are
also simple, reliable and inexpensive.

Previous Rotman lens antennas have been developed at
frequencies of 18GHz or below, most in microstrip.
Unfortunately microstrip is very lossy at high frequencies,
and so is not suitable in the millimetre wave region.

Now, with help from colleagues, Georgia Tech senior
research scientist Otto Rausch has designed and fabricated
an antenna milled out of a solid block of aluminium.

Rausch’s prototype required extreme machining and
finishing tolerances, but the researcher says that
production antennas could be hot-pressed in plastic, and
then coated with a conductor such as gold. The antenna
feed-horns and switch-array could be made the same way,
keeping the costs down.

Besides the low cost, compact size and ruggedness,
the lens antenna is also reported to offer very low
throughput loss and sidelobe emissions. In the
prototype, sidelobe power can be suppressed by a
factor of one-thousand below the energy of the main
beam, and power loss through the lens itself is less
than 2 dB.

To fulfil its potential, Rausch says the antenna’s
operating frequency must be expanded, and the
capability to scan in two dimensions added. however
potential applications include autonomous aircraft
landing systems, synthetic vision for ground vehicles
and automobile collision avoidance systems
More information is available from Otto Rausch at the
Georgia Institute of Technology, Atlanta, Georgia
30332-0828 email ekkehart.Bausch@gtri.gatech.edu

Architects get wise to electrochromic windows

One of the ‘simplest’ concepts for reducing air
conditioning bills while keeping office buildings
cool in summer is to install window glass that can be
darkened or lightened automatically, or at the touch of a
button. Unfortunately, how to produce practical systems
with acceptable life and cost has proved anything but
simple. However, work being carried out at the National
Renewable Energy Laboratories in Colorado could help
overcome many of the present technical barriers to
electrochromic (ec) windows.

The breakthrough made at NREL (‘Low-voltage
electrochromic device for photovoltaic-powered smart
windows’, C Bechinger et al, J. Appl. Phys, Vol 80, No 2,
pp.1226-1232) is in developing an all-solid state
electrochromic device that can be switched over a range
of optical transmissions by voltages of less than 1V. This
voltage is smaller than any other device tested so far, and
at these levels, the researchers say, it should be possible
to power the devices by an integrated semi-transparent
photo-voltaic (pv) cell, so removing the associated wiring
costs that substantially push up investment in ec
windows.

In the NREL system, indium-tin-oxide (ito)-coated
glass forms the electrically conductive transparent
substrate for the device, onto which thin films of WO
MgF; and V,05 are deposited, topped by a semi-
transparent gold electrode.

Colouration occurs by a complex reaction between the
clear WO; and a light-absorbing compound of lithium
and WO5. The reaction involves injection and extraction
of electrons and metal ions. But, according to the team,
the key to the low voltage switching is inclusion of the

MgF, layer which acts as the lithium ion conducting
layer.

When electrical connection is made, the device
transmission drops to about 40% of its bleached-state
level in around 60s. To return to the original transparent
state, the device simply needs to be short circuited to
cause spontaneous bleaching within minutes.

In the tests, voltage was supplied by a semi-transparent
photo-voltaic powered cell connected to the ec device.
But the researchers say they expect a monolithic pv-ec
device to function in a similar manner.

Degradation seems much improved over other types and
the NREL devices are reported to have been cycled in air
at £1V with almost no change in optical behaviour after
5000cycles. Eventual degradation was thought to be due
to corrosion caused by reaction of lithium with water that
has penetrated the device. The researchers say that in
practical devices the gold electrode would be replaced
with a much thicker transparent electrode that would also
control the water content of the device.

Current cost of ec windows is estimated to be somewhere
between $100 and $1000/m2. However the integration of the
power source into a self contained window could make the
NREL devices much more attractive than other designs and
also allow smart windows to be retrofitted to existing
buildings.

With the cost of energy becoming much more of an issue
in building-economics, electrochromic smart windows could
one day become a familiar part of architectural design.

More information contact: Clemens Bechinger now at the
Universitaet Konstanz, D-78434 Konstanz, Germany. email
clemens.bechinger@uni-konstanz.de u
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8 CAVANS WAY,

BINLEY INDUSTRIAL ESTATE,
COVENTRY CV3 2SF

Tel: 01203 650702

Fax: 01203 650773

Mobile: 0860 400683

(Premises situated ciose to Eastern-by-pass in Coventry with sesy
access to M1, M5, M40, M42, M45 and MES)

- o (10-520MHz)
Fanell TSY70 Midl - Power Supply (T0V-5A or 35V-104) .............
Flutey 5100A — Caibrator.
Fhites 51008 - Calbrator.
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Fhutep 51018 - Calibrator
Fhaey

o 88
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Howlett Packard 432A - Power Moter (with 478A Sensory.

| TELNET |

Hewilett Packard 81588 — Optical attenuator with opt's 002 + 001
Hewiett Packard 8185A — 50MHz programmabie signal source .
Hewlett Packard 83498 — Microwave broadband Amp (s new)
2-20MHz
Hewiett Packard 83508 — Sweep oscillator matrame (plug-ins avail)......... £2500
Hewilett Packard 8403A dulator ..

Hewiett Packard 8620C — Sweep oscillator
Hewlett Packard 86600 - Synthes:sed signal gen. 10KH2-2.6GHz
Hewiett Packard 8683A - Microwave signal gen. (2.3-6.5GHz)..
8684 - 5.4GHz 0 12.5GHz Sig Gen

Packard 39584 — Ceilular radio intertace.

D ! e e
Merconi 2871 - data commumications analyser ...........

Hewlett Packard 1740A, 1741A, 17“A, 100MHz dual ch.
| Mbﬂ Packard 541000 - 1GHz
54200A

Kikusul DSS 8522 - 20MHz digital stor:
Kikusul COS 8100 - 100MHz § channel 12 trace....
Kkusul COS 5100 - 100MHz duat channel

Philips 3263 - 100MHz dual channel with ml:
Philips 3540 — hogic scope (25MHz dual ch. + logican)...

Philips 3295 — 350MHz dual ch.
Philips 3395-60MHz D.S.0. .............
Phliips PM3I295A — 400MHz dual dmnnd
Tekironix 2445 — 150MHz — 4 channel...
Tektronix 2445A — 150MHz - 4 channel
Tmlx 455 — 50MHz dual channel......................
2221 - 60MHz digital storage..........

Tektronix 7854 — 400MHz g
484/485— 100MHz, storage...

Marcon| 8500 - analyser

Marconi 6960 — Microwave power meter {+ 5eNS01) ..................-wweericoiess £P.0.A
Philips PM 5187 — 10MHz function gen £400
Philips PM 5190 - LF with GPIB. ]
Philips 5518 -Tx-TV panem £1500

Tektronix 465/4858 — 100MHz dual ch...
468 - 100MHz D.S.0.

Racal Dana 1992 — 1300MHz frewenqewnleloms 4B+55,

T ATS/4TSA - 200/250 MHz dual channel

Racal Dand 3100 40-130MHz

Racsi Dane 9084 S . 104MHz
Racal 9301A True RMS R/F milivoltmere .
Racal Dane 9303 True RMS/RF level meter

434 - 25MHz 2 channel + analogue sk
Tekironix 454 — 150MHz 2 channel
Tekironix 2213 — 60MHz dual ch.

Racal Dene 9921 3GHz counter

7934 — 500MHz with storage.

Tohqulpmomm —50MHz dual channe .
DMS3 - 20MHz 4 channel

£300

£850

£275 q £450

WWWua_pmumg(mw1NW)" €750 SemmnvNSGmoE-MmrﬂrmlovNSprgm .............................. £1250
Puckard 5328A - 100MHz unrversal ...£250  Schefter NSG 203A - Line voltage variation simwlator £1250
Howiett Packard 33254 - 21MHz gen ..... £1500 NSG 222A - simulator £850
Hewistt Packard 3437A - System vottmeter. £350 NSG 223 - interferance generator.. £850
Howistt Paciard 34384 — "g200  Schiumberger 2720 - 1250MHz Freq Courter ... 5800
Howistt Packard 3455A - 6 V/2 digit { £750 ,vm1-RadioCorvaes1$et £6995
Howiett Packard 3456A — £750 S1 4040 - Stabilock, wm1@urﬁomsal._.___...vm
Howlett Packard 34884 — HP—IB switcvoontrol unit (vanous phug-ns Se'“umw‘m Radio Code Test £1000
5650 Donner 19608 — Microwave Smpor (12-18GHz) . .£2500

Hewiett Packard 3711A/3712A/3791B/37%38 — Microwave bk analyser Tektronix 577 — Curve Tracer £1150

- Plug-ins— Many available such as PGS508, FGSOQ

SC504, SWS03, SG 502 etc
TISM+AFGSIO1 Abritrary Functon Gen. .....

Mewlett Packard 60344 — System P.S.U. m/'-ma..
Hewlett Packard §181C -0.C. current source ...

Howiett Packard 62618 - Power supply 20V-50A ........ | £450
DISCOUNT FOR QUANTITIES

Hewlett Packard 8152A — Opbcal average power meter..

1240 -
Textronix AM503 + 14 m current probe ampiher
Tektronix AA5001+TM5008 — Mainframe programmabie distortion
analyser
Mm+m+m+m-mmm ............ £1995
CG5001 - g

Time 9611 P
Time 9814 Vonage calibrator
Wavetek 1728 - ongrammabb sig. source (0. lll)l"l -13MHz)
Wayne Kesr B905 - Precsion LCR meter

Wiitron 580 — Scalar Network analyser ..
Wiitron 66205 - Programmabie sweep gen. (3.6-6.5GHz)

OSCILLOSCOPES

Cossor 3102 - 60MHz dual channel

Gould 05255 — 15 MHz dual channel

Goukd 054000 — 10MHz Digital storage.
Gould 5110 - 100MHz

Hewleft Packard 1800 — 100MHz 4 channel.
Hewiett Packard 182C - 100MHz 4 channel

Watsu S55121 — 100MHz dual channel .
Watsu SS5702 - 20MHz dual channel
Wartsu SS5710 - 60MHz dual channel

Other scopes available too )

SPECTRUM ANALYSERS

Hewilett Packard 3582A — 25KHz analyser, dual channe ...

Hewlett Packard 37098 — Constellaton Analyser with 15709A High

knpeoanoe Intertace (as new) ...
Hewlett Packard 8505A —

Network analyser (S00KHz—1 3GHz)...

MANY MORE ITEMS AVAILABLE - SEND
LARGE S.A.E. FOR LIST OF EQUIPMENT ALL
EQUIPMENT IS USED - WITH 30 DAYS

GUARANTEE. PLEASE CHECK FOR AVAILABILITY
BEFORE ORDERING - CARRIAGE
& VAT TO BE ADDED TO ALL GOODS
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CIRCLENO. 117 ON REPLY CARD

* Mixed analogue/digital
SPICE simulator

¢ Instant Bode plots and
scrollable waveforms

* 50 analogue components
with 350 models

* 140 digital components and
ICs in TTL and CMOS

MRobinson Marshall (Evrope) Plc

Electronics Workbench
New 4.1 32 Bit Version

Electronics Workbench is the first
affordable integrated tool to offer
true mixed-mode simulation. It
delivers the power you need to design and

verify analogue, digital and true mixed-mode circuits-fast.

Electronics Workbench:
* Click & drag schematic

¢ Windows 95/NT/3.1, DOS
and Macintosh versions

* FREE unlimited technical
support

¢ 30-day money-back guarantee

Fax: 44-(0)-1203-233210

Nadella Building, Progress Close,

Leofric Business Park, Coventry CV3 2TF
E-mail: sales@rme.co.uk.

Shipping charges UK £6.99 All prices ore plus VAT.

Electronics Workbench is a trademark of

Interactive Image Technologles Ltd., Toronto, Canada
All other trademarks are the property of their respective owners.
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PCB CAD review subjects

This review, which began in the September
issue and continues next month, covers the
following ten products.

PCB Designer: Niche Software Ltd, tel. UK
01432 355414. £49 inclusive (see
September issue).

PIA: AW Software, tel. Germany +49 89
6915352. PIA std 99DM: extended
171DM 32bit 286DM inc tax {see
September issue).

Easytrax: Protel International pty, tel.
Australia 408 437 7771,

UK PDSL, tel. 01892 663298 (see
September issue).
£6 copying charge.

Ranger2: Seetrax CAE tLtd. 01705 591037,
(see October issue) £150 exc
£10 p+p and VAT.

Electronics Workbench: interactive Image
Technologies Ltd {Canada), tel. 0014169
775550. UK Robinson Marshall, tel.
01203 233 216, (see October issue) £199
exc p+p and VAT.

CircuitMaker: MicroCode Engineering
(USA) UK agent Labvolt, tel 01480
300695. Circuitmaker and Traxmaker
cost £199 each excluding vat and p&p,
see November issue.

Quickroute 3.5 Pro+: Quickroute Systems
Ltd, fax or phone 0161 449 7101. Pro is
priced at £249 while Pro+ is £399.
Smartroute is £149 or £99 supplied with
Quickroute.

Propak: Labcenter Electronics, tel 01756
753440, fax 01756 752857, £495 exc VAT.

Proteus: Labcenter Electronics.

EasyPC Pro XM: Number One Systems.

Note that although this set of reviews
started in the September issue with a couple
|i>f smaller packages, this review is not in
“any order of complexity or competence.

Quickroute 3.5 - [CAQRISAFWREC1 D.SCH}

The

Review 1 -

route

In the penultimate
article in this
comprehenive series
of PCB CAD reviews
and discussions,
Rod Cooper
investigates
Quickroute and the
Propak suite.

Quickroute 3.5

uickroute3.5 — QR35 for short — is a

development of the popular Quickroute3
that was reviewed in Electronics World,
January 1995.

Most of what that review said still applies,
but there have been some major changes. For
example, the manual that was criticised for
being written in the wrong order now starts
with schematic design, and works through pcb
design to the autorouter
making it one of the most log-
ically compiled manuals avail-

able!

1 remember seeing
Quickroute some time ago as a
dos-based shareware program.

SEY

- The version was 1.5 and I
WU Fpis B o o .
1 = al: —, believe it was written for the
D o I “I » American market as the pric-
L'__‘ (T o 04 |erse ing was in dollars. It was then
e tl "'t‘_,, o i ] a tiny 256Kbyte in size and
l | s || F’ would run on virtually any pc.
- For historical interest a screen

st [ail L{ from this program is shown in
D;% @il Fig. 7 and the similarities with
fweaon " vare T kes RISl Neomemcimeiamn U the latest version will be
Fig. 1. Typical schematic screen when the parts bin is off, apparent.
before processing so showing circles at junctions. Note the I used the top two versions,

bubble-type help text on the Vectorise button.

Quickroute 3.5 Pro and Pro+,

for this review, priced at £249 and £399
respectively. Both Pro and Pro+ are integrat-
ed schematic capture/autorouter packages,
combined with manual pcb design, but Pro+
has some extra features such as of Spice and
Spiceage netlist export, DFX export to
mechanical cad programs, Tango and Gerber
net-list import, and copper fill.

Quickroute programs are intuitive and easy
to use, and perhaps because of that are easy to
review, and are thus firm favourites with
reviewers. The ease of use comes not just
from being in Windows but also from their
relative simplicity. There is for example, no
autosave or autopan, no autonecking of tracks,
no snap-to function for drawing, and there is
not much configuration to do on the
autorouters. Simplifying the structure while
retaining the essentials gives a program which
will have considerable appeal to those starting
out in cad.

To run QR35 you need Windows 3.1, or bet-
ter and a fairly powerful pc. Although the
package will run on a 396SX with 4MB of
ram, it will be noticeably tardy. It would not
run at all on a 286. The recommended
machine is a 486 running at 60MHz or higher
with at least S8MByte ram. Like most of the
Windows-based programs, if you use less than
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to pcb cad

the recommended hardware, you may find
parts of the program such as screen redraws
and autorouting irritatingly slow.

The drawing area on a l4in monitor is
about 7.5in by 5in with the parts bin on
screen, and 9in by 5in without it. The parts bin
takes up a lot of room, and it is difficult to
understand why it is quite so big. It can of
course be turned off, but if I were running
QR35 with the parts bin, I would be inclined
to use a larger monitor with higher definition
in order to see more of the circuit. The button
bar has been increased to a double bar and this
also diminishes the size of the drawing area.
Some of these buttons you use only once per
design — such as the ‘New Schematic’ and
‘New PCB’ buttons and could be easily dis-
pensed with. I think a return to the original
single button bar and a smaller parts bin
would help those people with 14in and |5in
screens.

Interesting features

QR3S5 has some interesting features. Starting
with the schematic drawing section, it made a
refreshing change to see a lattice grid used for
layout instead of the usual dot matrix. The
default colour for line drawing is a yellow ini-
tial line on a white background — very difficult
to see, as any graphics technician will tell you.
But mercifully the colours can be changed. I
chose a grey background with blue lines.

The schematic drawing program is not
orthogonal, permitting lines in any direction. I
found it required sustained attention to main-
tain a neat orthogonal layout during long
drawing sessions. After a while, it is tempting
to take few short cuts and put in a diagonal
line or two, but this instantly gives any
schematic an untidy look.

There is no positive confirmation that a
drawn line is connected — at least not at the
time of drawing. To check connectivity, you
press the redraw button after drawing and
visually check each connection. Properly con-
nected lines are given a circle symbol.
Although this was acceptable on small
designs, on large boards this became a very
tedious process. It was easy to miss some con-
nections. | fell into the trap of just scanning
the schematic, which led to error messages at
later stages, which in turn meant retracing my
steps back to the schematic to correct them.

The schematic sections of Ranger2, Propak,
CircuitMaker and Electronic WorkBench have
means of confirming a connection at the time
it is made combined with a strong snap-to

function. I think this is the way
it should be done.

Zoom in and out is controlled
either from the button bar or by
the function keys F1-7. Key F8
is a custom zoom option. These
keys can also be used for pan-
ning by pointing the mouse to
where you wish to pan and
pressing the function key at
whatever zoom level you are in.

Function keys are more help-
ful if you want to zoom or pan
while you are already using the
mouse to draw a line. You can
also pan using the scroll bars.
To centre the drawing and
show it fully there is another
function, ‘Page View’, which
adjusts the zoom to fill the
screen.

Many cad programs use the
left mouse button to select or
start something and the right
button to stop it, but QR3S uses
the right button for various
other actions. It can activate the
library volumes from the button
bar or pan the drawing area for
example. This takes some get-
ting used to if you have experi-
ence in other areas of cad.

The nominal drawing area is
32in by 32in. Multi-sheet
schematics are supported, as are
global nets. There is no map
diagram showing where you
are, but Page View can be used
to find lost drawings.

Graphical library
presentation
One of the best features of
Quickroute is the graphical
presentation of the library vol-
umes. Clicking on the icon on
the button bar gives a large
screen of one page of a library
volume, and you can see exact-
ly what you are selecting from
the high-quality symbols. This
is a big improvement on text-
only libraries.

If the library volume consists
of more than one page, it is
easy to flip though the pages.

PC ENGINEERING
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Fig. 2. Same screen with parts bin on, after processing, so
many of the circles are now junction dots, indicating net
formation. Note area taken up by parts bin.

nfx‘ssm ALE ]

x08 [JTTTFTITT I T]resz amrmgrmees ;

Fig. 3. The initial rat’s nest formed from the above screen

with components on a linear grid.
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Fig. 4. Rat’s nest after interactive editing. Note outline of

board now inserted.
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Fig. 5. Results of autorouteing

Qutckrovte 1.5 [CAORISIFWRECIC.PCB}

Symbal Help

with standard autorouter. Note
that several ratlines cannot be
turned into tracks by this
autorouter. The grid has been
left on in this shot.

Fig. 6. Results of routeing
exactly the same rat’s nest
with the more powerful new
AR3 autorouter, completing
the board. The beta version of
the AR3 used here can only do
thin tracks, the commercial
version will not have this

ﬁle Edit View Taols Options Library

limitation. (Grid off).

¥ 278

BEIEEIRE5
NNk mﬂcm:zanlnnsm:nfue

You might think this leads to
some odd-looking schematics,
and perhaps it does, but it has
great practicality. However,
there is a limitation on this
method at present because the
standard autorouter puts a ceil-
ing on the maximum size of
the track. If the track width
exceeds 60% of the grid, a
smaller track is substituted. In
effect, this limits track size to
less than 0.03in with the stan-
dard autorouter, but with
Quickroute’s new  AR3

Yissn

= fTTTTETTTTITR

autorouter, I am told this limit

Transferring to another volume was similarly
quick and easy. For discrete devices like tran-
sistors, you do not get a long list of specific
types, but a generic symbol with the package
type. Information about the device is entered
manually, so for this you would need a good
memory or a data book. Component text is
non-manoevrable so you may need to expand
the diagram a little to avoid crossing lines,
other components etc.

An interesting feature of the track libraries is
that track thicknesses can be entered at the
schematic stage and processed through
schematic capture to re-appear in the finished
peb at the correct size. This is a good system,
as you can check from the schematic stage the
current ratings you have designed into various
parts of the circuit.

Fig. 7. One page : ’ =
from the early .
dos version of
Quickroute
showing even
then the library
presentation was
exceptionally
good. Note the
single button bar
and large
available screen
area for drawing.

should disappear. It should be
possible to route tracks of any size.

Code named AR3, the new autorouter may
well appear with a different name. It is in the
pre-launch stage at the time of writing, but I
was able to test a beta version of it with good
results.

Getting from the schematic to a rat’s nest
was very easy, the rat’s nest being generated
in linear fashion, as shown in Fig. 3 This is
step in the right direction, away from rat’s-
nest ‘heaps’ that have to be separated manu-
ally, but not as quick or easy to re-arrange as
the systems used in Ranger2, Propak or
Traxmaker.

I discovered that it was possible to ‘lose’
small components behind large-width rat lines.
Sorting out the rat’s nest required some care as
it is possible to disturb the ratlines when pick-

ing components

The standard autorouter is very easy to oper-
ate, has only a few pre-run configuration con-
trols, and was unable to route the test circuit
completely, see Fig. 5. This puts it in catego-
ry C. The new AR3 autorouter was able to
route the test circuit, putting it in category A,
as shown in Fig. 6.

Note that the version of AR3 that I tested-
could not route all sizes of track, so those
shown in Fig. 6 are thin. It is a gridded
autorouter with rip-up-and-retry added to its
strategy bank. It also has increased config-
urability; each net can, if required, be config-
ured individually.This autorouter has consid-
erable potential.

Summary

Quickroute 35 is probably the most intuitive of
the integrated schematic-drawing and
autorouter products. However, do not think
you can get away with not reading the manual
from cover to cover — you can’t.

Being comparatively easy to learn, QR3S
will be attractive to those seeking a less fraught
introduction to pcb cad, to educationalists, or to
those who design pcbs only occasionally.

The relative simplicity of QR3S has its
drawbacks. Professional designers — those
designing pcbs for a living — may quickly
reach the limits of Quickroute 3.5 and may be
frustrated by its lack of certain features. For
example it would benefit from the addition of
orthogonal drawing and inhibition of incorrect
lines in the schematic program, and autosave.
The standard autorouter is limited in power
and ability.

However, Quickroute is being developed fur-
ther, with a policy of responding to users’
comments, so this observation may not apply
for very long. For example, from what I have
seen of the new AR3 autorouter, this will be
both powerful and versatile.

The most attractive feature of QR3S is the
excellent library presentation — quite the best of
this set of reviews — while the extended library
pack included with both PRO+ and PRO ver-
sions gives better than average coverage of
most of the commonly used components.

Fig. 8. For comparison, one page from the
latest version of Quickroute.
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Review 2 — Propak

Elle Edit View Jools Sheet Contigure Hel

Fig. 9. Typical Propak
schematic screen. Note ‘map’

at top right corner, icon box
and parts bin. Any prompts
appear on the bottom left of

the screen.

it is at the bottom left of the
screen — i.e. nowhere near the
icons; Labcenter could improve
this system by adopting pop-up
help, like the other Windows
packages, or re-organising the
system into a standard

ok ik 5 place cuireril selecie dovice. —

There are two parts to' Propak, which are
integrated and both run under Windows.
Isis lHlustrator+ is the schematic drawing and
capture part of this program. It runs on a 386
pc running Windows 3.1 with 2Mbyte of ram,
but more memory than this is recommended in
the manual. It was not satisfactory on a 286
with 2Mbyte of ram.

Ares — the pcb routing part — is a full 32-bit
application, so will work best on Windows 95
or Windows NT. However, it will also work
with Windows 3.1 and the WIN32S extension
that most readers will be familiar with.

Propak is supplied with WIN32S. I
installed the whole package on a 386SX run-
ning at 20MHz, at first with 4Mbyte of ram. I
thought this would be a reasonable minimum
set-up for this type of Windows program as
the handbook is not clear about the hardware
requirements for Ares. Although it ran, I soon
increased the ram to 8Mbyte to get it to run to
my satisfaction. Needless to say, on the 486, it
ran very quickly.

The manual for Propak is contained in a sin-
gle volume with individual sections for Isis
and Ares, emphasising the two-part nature of
the product. For such a multi-featured program
the manual is relatively short and to the point.
It assumes a slightly higher level of knowl-
edge of cad and computer literacy than the
other programs and does not go into basics
much, but this should not trouble most of the
designers that Propak is aimed at.

Isis has a non-standard Windows format
which gives a drawing area of 7.5in by 6in on
a 14in moni, which is not very large. There is
a menu bar at the top, but an icon area in a box
to the right of the screen, see Fig. 9, replaces
the customary Windows button bar.

Some of the icons are mode select buttons,
which lead to groups of other buttons control-
ling graphics, symbols, pins etc. All these but-
tons are in a similar style and I found it very
difficult to remember which were which. I
only solved this by pinning an icon explana-
tion chart next to the monitor, reminiscent of a
practice common in dos.

Although there is a small icon text reference,

e Jiesn flomo ) 20700 V00

Windows button bar, or better
still, doing both.

Isis is a sophisticated program with auto-
matic junction dots, adjustable autosave, auto
name generation and a component finder —
handy for very large schematics. It also has a
type of autopan, and many other worthwhile
features, some of which distance it consider-
ably from other drawing programs.

Most noteworthy of these is the ‘wire
autorouter’, or WAR, which enables drawing
to be speeded up by putting in the drawn con-
nections between symbols automatically. You
just click on the pins you want to connect and
the autorouter inserts an orthogonally draw
line, putting in corners as required.

I timed myself on transferring a drawing
from a rough sketch on paper and found it cut
down the transfer time by about 30%. As the
drawing fills up, and lines get more difficult to
place, WAR gets slower just like a human
operator, but it’s still quicker than hand draw-
ing. The results with WAR depend very much
on the component layout, so if you need to
present a good-looking schematic you may
need to do some editing. Its chief advantage
lies in speed.

Also of note is support for radiused corners,
and this can give the drawing a smooth pro-
fessional appearance if “this is what you
require. The ability to move component text —
i.e. text such as R2, 100k, C5
etc — independently of the com- =

PC ENGINEERING

when you are in within drawing range of a pin
is of great assistance, and is comparable to
Circuitmaker’s SmartWire method. Snap-to
distance can be set to suit yourself and I sug-
gest it is one of first parameters to set before
starting drawing in /sis. It is tempting with the
‘s’ system to set the snap distance too small, as
I did, to get more circuitry into a small screen,
but then you will need to maintain a constant
high level of concentration to draw. It then too
easy to miss a connection and engage some
other function with the mouse button.
Increasing the snap distance solves this.

Another good feature is the electrical rules
check - an automatic check for simple errors
in design. I suppose everyone has made an
embarrassing error like leaving an output pin
disconnected at some time or other, only to
discover it after making the pcb. If you are
prone to such errors, this feature will definite-
ly be of interest.

The sheet size can be varied from A4 to Al,
and Isis supports multi-sheet designs in an
interesting hierarchy of root sheets, which
should contain the core of the design, and sub-
sheets, containing peripheral designs. This
could be useful for large schematics such as an
active filter stereo audio amplifier: The left
and right preamplifiers could be drawn on two
root sheets, and three or more identical power
amps per channel handling the high,medium
and low frequencies, drawn on sub-sheets.
Any circuit changes to one sub-sheet could
then be automatically replicated in the others,
a big saving in effort.

Visiting the library

Access to libraries was easy, and parts are
transferred in the logical way, to the parts bin
first, not to screen.. Note that in /sis, the parts
bin is called the object selector.

Isis gives you a good graphical representa-
tion of the component before it goes to the
parts bin. In most other programs, the libraries
contain long lists of components. All the elec-
trical and package information is included
with each one and when you select a specific

dit  View Jools Sheet Configure Help

ponent also assists in making =
the schematic look neat and
compact. Text stays upright dur- o
ing component editing.

The schematic .drawing sec-
tion is not orthogonal, but
maintaining a neat diagram 2
seemed easy due to the good
snap-to system. Drawn lines can
only be placed between pins;
incorrectly drawn lines are
inhibited just like Ranger?2 so
you cannot accidentally hang
lines in space etc. In this way,

positive connectivity of pins is
assured.
The small ‘s’ that appears
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Fig. 10. Enlarged schematic showing graphics quality.
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component, say a BC/08 transistor all
this information is transferred with it to
the netlist when the schematic is cap-
tured.

In Isis, the libraries are much shorter.
There are indeed library volumes for
analogue and digital ICs with transfer-
able package information, but only
generic library volumes for discrete com-
ponents such as transistors, thyristors etc.
When you select such a generic compo-
nent, the package outline has to be select-
ed manually from a drop-down menu at
the ratsnest stage. So a transistor like the
BCI08 is represented by the generic n-p-
n transistor symbol in Isis. It could in
theory exist in any package from TO3 to
TO92 at this point. The package infor-
mation is entered later manually from the
package selector as TO18.

The benefit of this arrangement appears to be
much shorter and more accessible libraries.
They will not be full of devices you never use,
but it does mean an extra step to be done later.
However, if you are moderately computer lit-
erate there is a system in Isis which can be set
up to do this automatically. This is called
*Ascii Data Import’, or ADI, and it means get-
ting out the data books and entering in your
most-used devices in a simple table in text in a
file called Package.ADI. You can use
Window'’s Notebook accessory to do this.

If you set up such a library, my strong advice
is to copy it immediately so that your painstak-
ing work will not be lost if your hard disk takes
a holiday. When this file is activated on any
specific schematic you have drawn, the outline
for each device in Isis is then automatically pro-
vided for Ares to use.

I suggest that you try the two systems from
the evaluation programs and compare both
methods. It would be a good idea for Labcenter
to provide as an optional extra some ready-
made extended library packs like other makers,
for busy engineers who do not have the time to
sort out their own libraries.

The zoom control in /sis is easy to use, with
seven levels, so is the autopan. Like other pro-
grams the zoom is a coarse control, but there is
a custom zoom feature, and I found it very use-
ful for making a schematic fill the screen. A
map at the top right of the screen — called the
‘overview window’ by Labcenter — shows you
where you are on the drawing area and assists
in panning and finding lost drawings.

Generating a net list is also straightforward
and can be in several formats besides
Labcenters’s own SDF format — including
Tango, Spice and Futurenet. | tried connecting
1o a third party simulator with the Spice net list
and it was both easy and successful.

Although Isis and Ares are separate entities,
the transfer of the schematic net list to Ares is
painless; one click generates the netlist and trig-
gers Ares, so the connection between the two
for all practical purposes is seamless.

The Ares pcb layout format is very similar to
the Isis schematic format and if you master one
then the other will come easily. There are of
course a few alterations as you would expect,
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target pad for your track. Only when
you complete the track does the rat
line disappear.

If you make an error, on erasing the
track the rat line re-appears, and you
4| can re-draw the track. This is an
(ol excellent system, -and for manual

drawing from schematic capture it is

3] o | B ~ fewo : ,l

but these are minor.

Ares consists of two parts — a manual draw-
ing program and an autorouter. The manual
drawing part can be used on a ratsnest generat-
ed from /sis, or you can, if you wish, start from
scratch in Ares and put the package outlines on
the board manually, and then connect the
traces. However, the latter would be a waste of
Ares’ resources.

If you start with a net list from /sis, the first
thing to do is to position the parts on the board.
This is done in a way similar to Ranger2, and is
a good system. The parts are selected and
placed one at a time from a parts bin, or ‘Object
Selector’, in the desired position. The rat’s nest
can then be automatically generated with a cou-
ple of clicks in the ‘“Tools’ menu.

Manual routeing from the rat’s nest is accom-
plished by selecting a track size, and clicking
on a component pad to start the track and trac-
ing the track as you would in any manual sys-
tem. When the far component is reached, click-
ing on a pad will complete the track.

There is no rubber-banding. You draw the
track as you would normally in any manual
pcb program. For some, this will be a most
welcome feature. The rat line stays in place
until the track is fully drawn, showing you the

Propak but cheaper

A similar package to Propak is pro-
duced by the same company in dos for
about £100 less. The screen layout is in
the same style and the control methods
much the same.

Unless you are a hardened, blinkered
Windows addict, this alternative is well
worth considering, especially if your pc
will not handle Propak for Windows.

An notable feature of this Dos version
is that it overcomes the Dos memory
barrier by using Expanded memory.
Even if you have no expanded memory,
it can be simulated from extended
memory using software, MSDQOS 6 for
example has a facility for doing this.

[ e

|

Fig. 11. Results of the Ares autorouter. Note the necked track
at U1 putting this autorouter in category B.

the program I would recommend
from those reviewed.

There is support for curved tracks,
autonecking, arid auto via placement.
Also of interest is the plotter driver,
which avoids complete reliance on the
Windows plotter driver. The
Windows driver is only used to draw
straight lines, and Ares own plotter
driver does the rest. This speaks vol-
umes about the plotter driver provided
in Windows 3.1.

The autorouter is moderately configurable,
easy to set up and was comparatively quick. It
is not a rip-up-and-retry or push-and-shove
autorouter, so it would be unreasonable to
expect too much of it. It worked best, as you
would expect, on double-sided boards, but as
the autorouter test shows, it could do a rea-
sonable job on single-sided boards as well,
falling into category B.

Summary

I spent more than the allotted time on assess-
ing Propak and even then was still discover-
ing interesting features tucked away in the
program.

Isis would suit the professional designer
who regularly uses it, particularly if large
multi-sheet or multi-layer boards are
involved. The user is unlikely to become
frustrated by quickly reaching the limits of
the system as it is a fully featured, sophisti-
cated program. By the same token, anyone
not using the package regularly will find the
steep re-learning curve an obstacle after an
absence from use.

On small boards, Propak would be a
sledgehammer to crack a nut. For presentation
of a schematic drawing, where appearance
was important, /sis would be my choice from
the programs reviewed.

The Ares part of the product is of particular
interest to those who wish to avoid rubber-
banding when manual routing from a rat’s
nest. It is the only schematic-capture type of
manual drawing program I recommend.

The benefit of using schematic capture and
then manual drawing is that you can use the
built-in connectivity check to verify that your
handiwork corresponds to the netlist and as a
result, the schematic you have drawn. With
this system it is difficult to make an unusable
peb.

For double-sided boards that are not too
dense or complex, the autorouter will usually
be satisfactory provided you are prepared to
put some time and effort into sorting the rat-
snest. For single-sided boards some manual
editing or reducing of the design rules may be
needed. [
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O 80C!88EB Processor Clocked at 24Mhz
O 128k Battery Backed RAM (512k option)
O 128k Eprom (32k ~ 512k options)
O 128k S volt Flash Eprom (512k option)
O Rcal Time Clock (On board Battcry)
0 Watchdog Timer/Resct with Brownout detection
O 2 Scrial Ports — | RS232. 1 RS232/422/485
O 8Channcl 12 bit ADC (optional)
O Direct Connection to Alphanumeric LCD Display
O 48 Digital /O lincs
O  Sct-up and Driver routincs with Full C Source Code

FAST START - Usc our Full ANSI compatible Embedded C Compiler for super fust

plication devel upplied complele with Editor. Compiler, Assembler. Linker.
l-?mbnddcd Debug ‘and comprehensive Manual. you can compile and download and be in
the Dchu%{gcr with a single keypress — or back in the editor at just the right place.
Generate ROMable Code direct. no situggling with .EXE conversions or messing around
with reset code. Just £595.

For further information

Call now - 01379 644285 — Fax 650482

Please ask for our cataloguc

Devantech Ltd - 2B/2C Gilray Road - Diss - Norfolk - 1P22 3EU

CIRCLENO. 118 ON REPLY CARD

The MICRO MODULE
A NEW LOW COST controller
, <gthat gives you customisation

&"J\r a

and that’s jus

FEATURES

@ 16/32 bit 68307 CPU for fast operation

@ Up to 1 Mbyte of EPROM space onboard

@ Up to S12Kbyte SRAM space onboard

@ 32 Kbyte SRAM fitted as standard

@ RS232 serial with R5485 option

@ MODBUS & other protocols supported

@ Up to 22 digital VO channels

@ 2 timer/counter/match registers

@ I’C port or Mbus & Watch dog facilities

@ Large Proto-typing area for user circuits

@ Up to 5 chip selects available

@ Program in C. C++, Modula-2 & Assembler

@ Real Time multitasking Operating System

@ 059 or MINOS with free run time license
option

® Manufacturing available even in low
volumes

@ A full range of other Controllers available

S lltt\l(’i as £9 5one“off

or users of
PCs, 8051 &

P.C.'C’ STARTER PACK AT ONLY £295 + VAT
The Micro Module will reduce development time for
quick turnaround products/projects and with the P.C. 'C’
Starter pack allow you to start coding your application
immediately, all drivers and libraries are supplied as
standard along with MINOS the real time operating
system all ready to run from power on.

The ‘C’ Starter pack includes: A Micro Module with 128
Kbyte SRAM, PSU, Cables, Manuals, C compller, Debug
monitor ROM, Terminal program, Downloader, a single
copy of MINOS. Extensive example software, and free
unlimited technical support all for £295 + VAT,

' \ Cambridge Micraprocessor
Systems Limited

Unit 17-18, Zone 'D*, Cheimsford Road Ind. Est.,
Great Dunmow, Essex, U.K. CM6 1XG
Phone 01371 875644 Fax 01371876077

CIRCLE NO. 119 ON REPLY CARD

MMW ?Gl cA.D
Board Cuptare

BoardCapture - Schematic Capture
Direct netlist link to BoardMaker2

Forward annotation with part values

Full undo/redo facility (5 opera(ions)
Single-sheet, multi-paged and hierarchical designs
Smooth scrolling

lntelhgam \mr utomatic junctions)
vity information 1
Automahc on-line annotation

Integrated on-the-fly library editor

Context sensitive editing

Extensive component-based power control
Back annotation from BoardMaker2

@@@[ﬁd

hfd

Easy and intumw to uge
Surface mount

filt

Full netlist support - OrCad,
Full Design Rule Checking

o e ¢ 5 o v @

* SMD and analogue support
« Fuil interrupt, resume, pan

Output drivers - Included as standard

support
90, 45 and curved track corners
Ground :
Copper highlight and clearance checking i

BoardMaker2 - Advanced level
All the features of BoardMaker! plus

Top down modification from the schematic
Component renumber with back annotation ms 5
Report generator - Database ASCH, BOM

Thermal power plane support with full DRC

toe e Roater

BoardRouter - Gridless autorouter EZW

«  Simultaneous multi-layer routing

Schema, Tango, CadStar
- mechanical & electrical

and zoom while routing

197 + Pnnters - 9 & 24 gm Dot matrix, HPLasarjet and PostScript
r) « Penplotters - HP, Graphtec, Roland & Houston
+ Photoplotters - Alt Gerber 3X00 and .4X00
* Excellon NC Drill / Annotated drifl drawings (BM2) é
Contact Tsien for further g
information on 2
Tel 01354 695959 2
Fax 01354 695957 h H
o @
a- . tsien :
— Teien (UK) Lid  Aylesby Mouse Wenny Road Chatteris Cambridge PE1S 8UT
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New from Crossware

ANSI C for

Embedded Development

Our new range of
Professional Standard C
compilers protect your
investment by conforming
to the ANSI specification.
In addition our target
specific extensions will
help you get the best from
your embedded system.

68000

68020/CPU32

8051

Distributors
Wanted
Worldwide!

To find out more about
this new range of
products, call us today or
visit our Website.

http:/iwww.crossware.com

Crossware Products

St John's Innovation Centre, Cowley Road,
Cambridge, CB4 4WS, UK

Tel: + 44 (0) 1223 421263, Fax: + 44 (0) 1223 421006
E-mail: sales@crossware.com

CIRCLENO. 121 ON REPLY CARD

New Special Offers

New mini waterproof TV camera 40x40x15mm requires
10 to 20 volis at 120mA with composite video output
{10 feed into a video or a TV with a SCART plug) it has
a high resolution of 450 TV lines Vertical and 380 TV
lines horizontal, electronic auto Iris for nearly dark ()
LUXY to bright sunight operation and a pinhole lens
with 2 92 degr gofnﬂ\ it focuses down to a few
CM. Itis fitted lh a S wire kad;l?v m{nd and video
out| o £109.95 or
T o+ £8|9!f?]4-dlvATﬂ£l()495
igh quality stepping motor kits (all including steppin
molm)y(:oxl':ltls) independent control o§ 2 stl:gpx%g
motors by PC (Via (he rallel port) with 2 motors and
software .. &a £67 &’ Rudybuﬂl 299 00
Software squun and 4 £27.00
Power interface 4A ki

"ias'oo

Power interface 8A ki

Siepper kit 4 (manual control) includes 200 step steppin,
motor and control Circuit ...ca..voc.con... e %0

Hand held transistor analyser it tells you wh ich lead s the
base, the collector and emitter and if it is NPN or PNP
of faulty... A £33.45

spare 6v bautr; £1.20

LEDs $mm or ip

7p eac
cach cable s Ip each §5:55 per 1500, £49 50 per

Rechargeable Batteries

AA H }500mAH .£0. 99 AA 500mAH with mldﬂ
17/ 55

Used 8748 Microcontroller .

DC- %con\fnor Reliability mode! V12P5 12vin 5
200ma out 300v input to output Isolation with

data . £4.95 each or packo[lOL!Q 50
Hour counter used 7 dl%t 240v AC 50Hz.
QV\ ERTY keyboard 58 ey good qualicy sw e
Airpax A82905—C large stey ing motor 14y 7.5' uep
rp?'lohm 68mm dla bod; Pg!mm shafi . .£8.95
or £200.00 for a box of 30
Polyester capacitors box type 22.5mm Iud pnch
0.9uf 250vd et N - 18p each
14p... 9p 11000+
I | | .20p cach
15p.. 1000+
Tuf 50v kupolarelcqmlytz axial leads..... each
5 5
0.22uf 250v polyester axial mm o l’sp cach
7.5p 100+
Polypropyiene 1uf 400vdc (Wima MKP10)
rSmm pitch 32x29x17mm case . -.75p cach
60p 100+
Phuh;s l23 ser{es solhd zlummlum axial leads - 38uf 10v &
~ 0p each

100+

Philips 108 series long life 22uf 63v axial..

AA 700 e
C2AH wnh solder C(HPP) 12AH
I§ ..... 3.60 D(HP2)1.2AH 5

D 4AH with solder PP38.4V 110mAH ....£4.95
ags ... ....£4.95  SubC with solder

1/2AA with solder tags e d P
tags ., ...£1.55 118 A/gl'ilh lagI(Ph'li s

AAA 8{?]6) g
180mAH £1.75

Standard charger charges 4 AA cells in 5 hours or 4Cs or
Dsin 12-14 hours + IxPP3 (1, ? !or{(elhmzybe
charged ataume) ... 5.95

High antl charger as above but char ges the Ca and Ds in

AAs, Cs and Ds must be ¢ argzd in2sor o
-£10.95

NKIL(I Metal 11 rydc AA cells hlgh capacity with nu
memory. | d\arm 100ma and s.xl
250maorless 11 H capacy (lowﬂ (apamy l’m
hﬁh discharge rates).. - .75
offers, gkaw check for zvaxlahllly
Su(k of 4 42x16mm Nicad batteries 17 1x16mm dia wllh
red & black leads 4.8v . £5.95
5 button ce[;l 6V 280mAh banery with wires (Varta
K) .
Shadzd e motor 240Vac 5mm x 20mm shaft
x55mm excluding the shaft £4.95 cach
115v AC 80v DC motor 4x22mm shaft 50mm dia x 60 lon,
body (excluding the shaft) it bas a replaceable o
fuse and brushes .. £4.95 each (£3.95 |uo+)
gmem common anode led d.uphy 12mm ..

.£2.45

M337k TOS case variable regulator...........eo. .oooc .£l.95
£1.44 100+

GaAs FET low leakage current 58873 il? 95 each
...... £9.95 10+

BS250 P channel mosfet.......

BC559 transistor £3.95 per I00
BC547A transistor. - . 20 for £1.00
741505 hex invertor.. - .-£10.00 per 100

Muluw;{ AVX fcu;m.; < ag(l]on alé Smm piu:h f00\

1 150pf, 220
Colle IOP each 5p s s. 5p....

500p(:ompumon mmm T..

40 uf 370vac motor stan (apaawr (dnlmrolnre um-
ing no pebs)... £49.50 for 10

Solid carbon resistors very low inductance ideal for RF
circults - 27ohm 2W, 680ohm 2W -25p each

puch l00+

We have arange of 0. 25w, 0.5w, tw and 2w solid carbon
resistors, please send SAE for list.

PC. COOW (lmcl fan 20]035—00]) with sundzrd

mains mlelloullu connmon on back and swuch on
the side (top for tower cm) dims 212x149x149mm
excluding switch .. ornnnneeen: £26.00 each
"'£138.00 for 6
MX180 Digital multimeter 17 ranges 1000vdc 750vac
?Mohm 200mA transistor Hfe 9v and 1.5v ballery

AMD27256-! Eoproms i?OOu(h £1. 25 100+
DI1P switch 3PCO 12 pin (F RGSDC3- 023) p each
~40p 100+
Disk drive boxes for 5.25 disk drive with room for a power
supply, light grey plastic, 67x268x247mm
.£7.95 or £49.50 for IO
Hand held ultrasonic remote control .. .£8.9!
CV2486 gas relay, 30x10mm dia with 3 wire terminals, il
also work as a neon light - 20p cach
_£7.50 per 100
Verbatim R300NH Streamer ape commonly used on ne
machines and printing presses etc. it looks like a
normal cassette with a ;ﬁu cut out of lhe lop - £4.95ca.
.75 |00+
Heatsink ¢ ditube.....
HV3-2405-E53-24v 50mA regulalor ic 18-264vacin m s
in DIL package = £3.49 each {100+ £2.25)
LM gss timer i 16p......... 8 pin DIL socket 6p

ucts advertised are new and unused unless otherwise stated,
Wide range of CMOS Frx, 74HC 74F Linear Transistors kits. Rechargeable batteries, capacitors, tools etc
always in stock. Please add £1.95 towards p&p. VAT included in all prices.

JPG Electronics, 276-278 Chatsworth Road, Chesterfield $40 2BH
Access/Visa Orders (01246) 211202 Fax: 550959
callers welcome 9.30am to 5.30pm Monday to Saturday

CIRCLE NO. 122 ON REPLY CARD

Get out of a pickle - |
get into SpiceAge!

Hands up all who have been
there? A great idea turns into
sleepless nights: getting one

Chebychey digttal fiter impulse, _
H )

.
bt
H

thing right breaks something ~
else... N

,'ﬂ WA‘J:IH

it il

Type 1 prase deted e

Some circuits require the refining of
many interdependent variables.
SpiceAge provides a virtually limitless
inventory of components, signal
functions and instruments with
facilities for sweeping values, with am
and fm through arbitrary functions. It
can guide you to a solution that could

n'uf‘“l

T,

L AN

I

PLL coming into fock Phase R Rout p1:GND

“,,"«mmutﬂffm:m R R

| th i

+compare the results
" Thisis a 3 pole cheby with sample time {.
* This gives SHz banawidth {fs/2) or 31.43
* To frequency scele, simply increase sar)’
p2:output v=1.00%

R Rp p1:R p2._N1
p1:.GND p2R

R Ry p1:_N1 p2:Y

{ivecs VCCSp1 -outR

[VCCS . .MODEL
-outiR +out:_N1

VCCSp2

take much longer to find using

A et
hardware. P

SpiceAge up your design without burning a hole in your pocket. Prices from just £85 + VAT to £695 +
VAT. Friendly technical help comes free (dreadful puns optional). For a demonstration kit and details of our other and third

party support programs (includes schematics, PCB layout, filter synthesis and model

synthesis), please contact:

Charles Clarke at Those Engineers Ltd, 31 Birkbeck Road, LONDON NW7 4BP.
Tel: 0181 906 0155 Fax: 0181 906 0969 Email 100550.2455@compuserve.com

Tnode vaNZmn;el / ///I
Plate / l ’/
1111111/
/] /

I .T Vgnd /

1‘“‘*‘ ///-/‘ r// s /4 1]
L s,
% / / ~ g '
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20000 360 00 ll
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Subjectivists claim to hear
considerable differences
in loudspeaker cable
performance, but
traditional distortion
measurement methods
do not bear this out.
Cyril Bateman argues
that traditional
measurement methods
are inappropriate.

do cause distortions in hi-fi sound repro-

duction systems has resulted in two
schools of thought. One school maintains that
this is impossible since these distortions can-
not be measured, the other disregards the
measurement problem but maintains their
ability to hear a different sound with change
of cables.

Consequently discussions on these cable
distortions have aroused more controversy
than almost any other electronics design
debate. Mystical diodes, over emphasised
skin effect and magical properties of differing
materials have all been proffered as reasons to
explain these audible distortion effects.

Much of my working life has been spent
measuring the s-parameters of anomalous
components at all frequencies from dc to
3GHz. As a result, I fully appreciate how
important load matching and characteristic
impedance of cable or test jigging are — even
for extremely short electrical lengths.

I had long assumed that cable characteristic
impedance remained important, even at the
lengths used for audio. This was confirmed
on examining the measured results in
Duncan’s recent articles'> and my own 42-
strand cable test result.

This article, and a follow up, presents evi-
dence that loudspeaker cables do behave as
transmission lines and that the cable’s char-
acteristic impedance, propagation delay and
mismatch behaviour is maintained down to
audio frequencies.

I will also show that audible distortion
results not from the cable itself, but principal-
ly from the amplifier, cable, loudspeaker com-
bination’s mismatched impedance. Simple,
easily replicated methods involving both mea-
surement and simulation confirm my results.

The claim that loudspeaker cables can and

Hi-fi components interact

Since the combination of amplifier, cable,
crossover networks and speakers all interact,
speaker cables cannot be properly measured or
evaluated in isolation.

AUDIO

Speaker

cables

Amplifiers have forward propagation delay
around 1ps and considerable closed-loop feed-
back. Cables have characteristic impedance
and one way transit delays around 6ns/m,
while loudspeakers have extremely wide
impedance/phase changes with frequency.
Additionally — and perhaps most importantly —
a moving-coil loudspeaker generates substan-
tial voltage and current long after its drive sig-
nal has ceased, easily observed by physically
disturbing a speaker cone.

Conventional distortion measurements are
based on a continuous sine wave. Many musi-
cal sounds however, those from pianos and
cymbals for example, start as a fast transient
and decay slowly. This envelope is similar to
that of the exponentially-damped waveform
included in the PSpice simulator. No doubt
with electronic synthesisers the converse
waveshape having instantaneous turn off, as
used by Duncan! is also possible. Both tran-
sient signals should be evaluated.

0.15m of 42 strand
8R2 100nx2

Driving ""8'\’\’\"'" H

10kHz ]
generator amplifier T

3Rg /

Turn-off transient effects
Since badly matched or undamped loud-
speakers generate a back emf into the ampli-
fier? my first test, which approximates to
Duncan’s, involved two amplifiers. These
were configured back-to-back, but separated
by the test cable and a load-sensitive voltage
drive circuit.

One amplifier. was driven at 10kHz by a sig-

‘nal generator. The test amplifier input was

earthed via a 4.7k resistor and both ampli-
fiers were powered. The drive circuit was res-
onant at 10kHz, and current energised by the
driven amplifier. The cable and test amplifier
impedance damped the resonating voltage,
which undamped attained more than 100V,

I made measurements of various test cables
and observed the voltages at both cable ends.
Care was taken to space both amplifiers as far
apart as permitted by the leads of the two
250MHz scope probes used. The ADC100 vir-
tual oscilloscope was placed well away from

0.15m of 42 strand

?4 k7

A B Test

A, B & C are CLIFF screw
terminals with 19mm spacing

“5-4’“T l I amplifier

Cable under test
4.9m length

Test set-up for comparing loudspeaker cables. Channel A of the oscilloscope was connected
to terminal A at one end of the cable under test and channel B was connected at the other

end, on terminal B,
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Uolts 90.025

‘4z Strand’ as Purchased
0.020 d. 0.020

-0.010~

~0.018

. ~8.020

2 260 300 350 400 450 S‘i?'ms
into D.Self Awlifier ‘out’ s

"0-028, <o 100 iS50 200

&

‘{ ~0.018

Uolts 80.025

0.018 D.O0ts

0.010 D.0t0
0.005 D.008
0.000 0. 000
~0.00S

-0.010 —

-0.020

0128, S0 100 150 200 250 300 350 <00 aso sod 7%
into D.Self Awplifier ‘out”’ us

Fig. 1. Measured result of 42-strand as-purchased cable tested via a
Douglas Self 50W amplifier.

Fig. 2. Measured result of 42-strand cable modified to higher
impedance using Douglas Self’s test amplifier. Comparison with Fig.
1 clearly shows importance of the cable's characteristic impedance.

the computer to minimise stray pickup and the
test cables were dressed in air in a wide U
shape, similar to that used by Duncan. To
avoid earth loops when using the ADC/00, the
scope probes were earthed to a single point at
the test amplifier end of the test cable.

In each case, the driving amplifier was a
low-cost mosfet design from Maplin (part No
LP56L). 1 also carried out tests using Douglas
Seif’s ‘Blameless’ class B* as the driven
amplifier. It was built with better than 1%
metal film resistors and matched semicon-
ductor pairs. This was unhappy with less than
4.7kQ input shorting impedance. Also, at
10kHz it had a somewhat higher output
impedance than the mosfet design.

Since much debate has centred on the effects
of the cable’s resistance, inductance and
capacitance, 1 bought a variety of readily
available cables, all cut to 4.9m long. These
represented a mix of know