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Schematic Capture

‘ NEW Version IV

RS

@ Produces attractive schematics like you see in the magazines.
@Netlist, Parts List & ERC reports. ®Hierarchical Design, @Full
support for buses including bus pins @Extensive
component/model libraries. ®Advanced Property Management
@ Seamless integration with simulation and PCB design

@Non-Linear & Linear Analogue Simulation. ®Event driven
Digital Simulation with modelling fanguage. #Partitioned
simulation of large designs with multiple analogue & digital
seciions. @Graphs displayed directly on the schematic.
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New Features

Component Auto-Placer
Pinswap/Gateswap Optimizer
Background Regeneration of Power Planes
Enhanced Autorouting with Tidy Pass
Full Control of Schematic Appearance
Extensive New Component Libraries

Available in 5 levels - prices from £295 to £1875 + VAT.
Call now for further information & upgrade prices.

PCB Design

o Automatic Component Placement. ®Rip-Up & Retry
Autorouter with tidy pass. ®Pinswap/Gateswap Optimizer &
Backannotation, ®32 bif high reselulion database. @Full
DRC and Connectivity Checking. ®Shape based gridless
power planes. @®Gerber and DXF Import capability

Write, phone or fax for your free demo disk, or ask about our full evaluation Kit.
Tel: 01756 753440, Fax: 01756 752857, EMAIL: infei@labeenterco.uk
53-55 Main St, Grassington. BD23 5AA. WWW. hitpy/www.labeanter.co.uk

Fully interactive demo versions available for download from our WWW site.
Call for educational, multi-user and dealer pricing - new dealers always wanted.
Prices exclude VAT and delivery. All manufacturer's trademarks acknowledged.
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Sound advice

N aim Audio is 25 years old this year. We are one
of Britain's few remaining independent hifi
companies, surviving where many others have
either disappeared or been swallowed up by larger
conglomerates — and I'm often asked how we’ve
done it.

There are never any simple answers. The number of
places in business where you can make mistakes is
huge, we certainly make mistakes at Naim. But we
don’t make really stupid ones. Importantly, we don’t
forget our original starting-point, and even though we
now employ 90 people, we're still a small company,
especially where it counts, which is in the way we think
about our products, and about ourselves.

So where did we start? Hi-fi systems should play
music. Music is a language, a way composer and
musicians communicate emotions to the listener, and if
it’s good, if it’s played with passion and enthusiasm,
this what reaches us. Or so [ thought, back in 1970,
before I started Naim. I wanted to be thrilled and
excited and have my emotions addressed when I
listened to reproduced music, and this didn’t happen. So
I felt very frustrated. It took me about a year and a bit to
learn enough electronics to design the classic amplifiers
that — give or take 25 years of development — we now
still make, as well, of course, as a whole range of
complementary electronics, cd players and speakers,
and our own CD label.

Because we are independent, we don’t suffer from
short-termist pressures, and need only think about
what’s best for the company, or simply best. Our
products may have a ten-year lifespan, in some cases
more, so we can afford to do good research and have
time to get things right. We don’t follow fashion. My
marketing director has as strong a voice as any other
member of the team, but as far as he is concerned — and
everyone else here too — we are in business to deliver
performance products.

The basic team at Naim is a diverse group of people
with very different skills and motivations, but we all
haye the same underlying idea of what the company is
about. So, while each of us does the things they do best
and care about most, there’s a high level of mutual trust.

For me, for all of us, its very important to run the
company in a way that we all feel comfortable with. Of
course a business has to make decent profits to stay
healthy, and this, obviously, we've done. But it doesn’t
have to make profits to the exclusion of everything else.
What on Earth is work for? It takes up a very large
amount of our waking lives. It should be satisfying.
That means for everyone.

I think it’s important to remember that on the whole
people develop rather than change. Our kind of business
is actually pretty complex, with a wide variety of
functions suited to different skills. But it can look like a
game of three-dimensional chess in which all the pieces
decide for themselves what they are: you thought one of
them was a bishop but they have an absolute view that
they’re a knight, or a rook, and behave like that, and
that’s what they do well. It’s fascinating. I like to let
people make the most of themselves. It works better
than trying to make them over.

/

What on Earth is work for2
It takes up a very large amount
of our waking lives. It should be
satisfying. That means for
everyone...

I think we’ve had an unusually stable environment,
and that’s healthy. It lets people look at what really
interests them — technology, organisation, whatever —
and follow through. In some ways we’ve been very
modern, though not necessarily for the same reasons as
other businesses.

We invested in robotic assembly very early, when few
companies our size could have justified it, which we
hardly could. But what we homed in on, and what we
still really like about our robots, is that they don’t care
at all whether they work a 60-hour week or stand idle,
whereas people don’t get on at all well under either of
these conditions. I'm a bit choosy about modern
management theories, there seem to be a lot of buzz-
words that boil down to mnemonics for what many of
us discovered years ago and may still be working at,
since few good ideas are easy.

I'd agree with everyone else that the toughest thing is
communication: some of it can be improved by better
structures, some of it still works well down at the pub,
some of it straightens out with the kind of red tape that
would have appalled me when we started. But I don’t
know of anything to replace continuous optimistic effort
by individual people — which doesn’t apply to
businesses alone.

Nothing magic about that, is there? |
Julian Vereker MBE, Managing Director Naim Audio
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Electronic tagging trial suffers legal glitch

magistrates court has raised the

issue of the legal effectiveness
of electronic tagging of offenders
after a prostitute successfully evaded
punishment for breaching her curfew
by claiming her answerphone and
fax machine “overrode” the
electronic tagging monitoring
equipment.

Initially mystified by the incident,
the Home Office has said it was
satisfied that the tagging equipment
was not affected by fax and
answering machines.

Summonses against Sonia Louise
Allen from Bolton issued by
Securicor Custodial Services were
withdrawn on the orders of the
town’s magistrates after the 21-year
old pleaded the effects of

interference with the monitoring
equipment.

Securicor and the Home Office
both deny any equipment
compatibility problem, but the
decision by a court in one of the pilot
areas for tagging could be
embarrassing for the scheme which
is being rolled out nationwide.

The Magistrates accepted evidence
that the answerphone and fax
machine “overrode’” the tagging
device when they were in use and
that therefore the summonses
alleging breach of the 6 pm to 6 am
curfew could not be proved.

Securicor said in a statement: “In
our experience fax and answering
machines have not interfered with
the satisfactory operation of the

electronic monitoring equipment.”

It continued: “As a precautionary
measure, we instruct offenders not to
attach such devices to the telephone
line. This is simply to ensure that the
line is free when the unit has to make
its standard calls and in the event of
any violation.”

Securicor went on to say that
Allen’s absence was verified after it
was been reported by the home
monitoring unit and by a visit from
Securicor officers.

Securicor said that they agreed that
the summons be withdrawn “in the
interests of saving court time,” on the
grounds that if the summons was
contested by Allen then it would not
be returned to court until after the
curfew order had concluded.

BBC previews digital terrestrial television

he first public broadcasts of digital

terrestrial tv have been conducted
by the BBC at several locations
around the country.

“This is a preview service until the
real thing starts in earnest,” said a
BBC spokesman.

Three companies, Hitachi, Philips
and Sony, are involved in the trials.
Hitachi has been showing live
coverage of selected World Cup
games in 16:9 wide- screen format on
its video wall at the Trocadero,

London. Philips’ installations are at
Heathrow’s Terminals One and Two,
while Sony demonstrated digital
broadcasts at the South of England,
Three Counties and Royal Highland
shows in June.

“The screenings demonstrate wide-
screen at its best,” said Mike Gleave,
BBC technical advisor.

The terrestrial digital tv signal is
being transmitted from Crystal
Palace, which is being fed by a
satellite link.

70

European households with information & communication
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Cash level for UK
innovation falls further

UK companies are investing less
money in innovation than they
were five years ago, according
to a recent survey carried out by
the CBI. The 1998 Innovation
Trends Survey shows that
manufacturers are spending only
five per cent of their turnover on
innovation. The drop is part of a
trend showing a steady decline
from seven per.cent in 1994.

Single bid for digital
auction

The licence auction for a
national digital radio service has
attracted just one applicant. The
Digital One consortium is
backed by GWR, NTL and Talk
Radio. Other commercial radio
groups are expected to bid for
regional licences.

Smart Web trial

Barclays Bank has launched a
smartcard trial which allows the
self employed to register their
status with government
departments over the Internet.
The card will allow users to
access registration documents,
electronically sign them and
then return them for processing.

Warnings over global mobile standard bid

enior mobile phone executives

have warned about the problems
ahead in creating a global standard out
of the third generation digital mobile
phone proposal.

“To have a single global standard is
going to be very difficult,” believes
Heikki Ahava, Nokia mobile phones’
v-p of new system technologies.

This is also the view of Thomas
Beijer, chairman of the UMTS Forum
which is working on issues such as
spectrum allocation and its licensing.
However, he stresses that UMTS has
strong support outside Europe, and
even with US mobile phone operators
where it is competing with the

CDMAOne proposal.

Since ETSI's decision that the
UMTS radio interface would be based
on W-CDMA and time-
division/CDMA schemes, work has
concentrated on harmonising the two
to achieve simpler — and cheaper —
UMTS dual mode handsets,

This, according to Nokia’s Ahava,
has now been achieved. “In the spring,
we were able to agree on key
parameters such as frame lengths and
chip rates to harmonise the two.”

An ITU workshop, planned for
November, will determine if a
common global IMT-2000 standard
can be achieved from the various

submissions. A final decision on the
nature of IMT-2000 will be made next
March.

@ The most ambitious trial to date of
third generation mobile phone
technology is being carried out by
Ericsson. Working with Swedish
mobile phone operator Telia, Ericsson
plans to have W-CDMA technology, a
component of Europe’s UMTS third
generation proposal, up and running in
Stockholm by the autumn.

The system will be used to test
multimedia content transmissions and
wireless Internet access.

Roy Rubenstein, Electronics Weekly

Internet voice phone calls will dominate by 2000

he use of the Internet for making

telephone calls will overtake
fixed network traffic by 2000,
according to a report by industry
research company Analysys.

As Internet telephone calls
become cheaper and easier to make,
the service will begin to threaten
the established operators, says the
report.

However, the major European

companies won’t be introducing
their own Internet telephony
technology until they are forced to.

Price differences will disappear in

the next three to five years but for
the moment international calls are
cheaper on the Internet. Other long-
term technological advantages will
ensure the rise of the Internet call
over fixed networks.

Efficiency gains offered-by the

use of packet networks, the low cost
of deploying gateways and the
potential for computer telephony
integration are all set to drive the
long term growth of Internet
telephony.

Providers of Internet telephony
already offer their services to
people without pcs by use of a code
that connects the user to a local
Internet service.

Carlton buys UK
DVD firm Nimbus

Communications. The $264m-

not left behind by the new
technology. The agreed bid was

recently launched the UK’s first
commercially available DVDs.

UK has most home pcs

Nimbus, the cd and digital versatile
disc (DVD) manufacturer, has been
acquired by the US company Carlton

purchase was made to ensure that

Carlton’s film and video business was

supported by shareholders with 44 per
cent of the company stock. Nimbus

25.0GS/s ET

12.38M Acqgs

Britain has more home pcs per head of the
population than the US. This was one of
the findings of market research carried out
by Roper Starch Worldwide. It found that
38 per cent of the UK population has a pc,
compared with 36 per cent in the US and
24 per cent in Germany.

The survey also indicated that UK home
pc users are more likely to use their
computers for work or educational
activities than any other European country.

More scope for scopes... Tektronix has called the digital phosphor oscilloscope
(DPO) its most important oscilloscope announcement this year. The‘instrument
combines new display and signal processing capabilities to give what the’
company calls a three-dimensional representation of signal traces. The intention
has been to combine the real-time capability of an analogue oscilloscope with
the digital storage and signal processing functions of a DSO.

UPDATE
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UPDATE

Summer launch planned for
digital broadcast receivers

he first commercial digital audio

broadcasting (DAB) receivers will
be launched by five manufacturers
this summer.

Blaupunkt, Clarion, Grundig,
Kenwood and Pioneer will unveil car
receivers which can be added to
existing systems or used on their own.
The BBC, which has been
transmitting digital programmes for
three years, is co-ordinating the
launch.

Car radio accounts for 25 per cent
of all radios sold and is seen as the
ideal market to spearhead the launch
of DAB. Digital radio transmissions

currently reach over 60 per cent of the
UK population.

“We always knew we were
switching on our transmitter as a
pioneering act,” said Glyn Jones, the
BBC’s DAB project director. “It was
part of a strategy to build confidence
and create the right conditions for
manufacturers.”

The BBC is keen to see digital radio
technology moving into other market
segments. “A couple of years ago
digital radio was cutting edge
technology,” said Jones. Now DAB
receivers are coming down in price,
he said.

Jones... DAB receiver prices are
coming down.

One-chip mobiles are only three years away

he single-chip mobile phone is
only three years away, according
to US phone chip maker CommQuest.
“We will have samples of the chip
at the end of 2000 and expect
production a year later,” said Marilyn
Jordan, spokesman for CommQuest.
A popular industry view is that the
one chip phone is further off still. The
penalty of having a two-chip solution
— a cmos baseband processor and an rf
section made on a high-speed
analogue process — is seen as a small
price to pay compared to the cost of
developing one process that combines

both sections.

CommQuest was bought by IBM
earlier this year with the goal of’
adding CommQuest’s phone chip
expertise to IBM’s advanced process
capability.

“There will be two stages to the
development,” said Jordan. “First we
will produce the whole rf section,
including the output devices, in
silicon-germanium. This product
should sample next year. The second
phase will be to add the baseband
processor using SOI [silicon-on-
insulator] technology.”

SOI chip construction prevents the
noise generated by the digital
baseband processing from getting into
the rf section. But both SiGe and SOI
are complex processes.

Does Jordan believe that
CommQuest’s solution can undercut a
two-chip one? “Absolutely,” he said,
“the total cost of the phone, which
includes integration and testing; will
be lower.” -

Jordan was speaking at the launch
of his company’s TriBand Chipset, a
two-chip phone GSM chipset which
covers 900MHz, 1.8GHz and 1.9GHz.

Blue laser diode is imminent

ommercial sample blue laser

diodes will be available from
July, according to Japanese
semiconductor company Nichia.

The shorter wavelength of blue and
violet laser diodes promises to bring
about optical storage devices with
higher data densities.

“Blue lasers are still under
development, a commercial sample

system.

Satellite makes a recovery

motor vehicle was recovered by police within 15
minutes of being stolen using a satellite tracking

The roadside recovery vehicle was stolen as its driver
worked under the bonnet of another car. Using the GPS
(global positioning system) satellite vehicle tracking
system fitted to the vehicle, the control room dispatcher
was able to tell the police the vehicle’s exact position,
which was recovered intact.

The tracking system fitted operates via Turbo Dispatch,
a mobile job dispatch system, and the RAM Network, a
two-way, real-time data communication system which
operates over dedicated radio frequencies.

would be available early next month,”
said Nichia's Gaku Ueyama.

Blue laser diodes have until now
proved extremely difficult to make.
Lifetimes in experimental devices are
frequently only a few hours, and often
less than a second.

Nichia has been leading the pack in
their development, spearheaded by
chief researcher Shuji Nakamura.

Last year, while other companies
had achieved diodes with lifetimes of
only a few seconds, Nakamura
astonished competitors by lecturing
using a blue laser pointer.

This spring Nichia announced a
300-hour operation blue laser diode
after Fujitsu claimed to have made a
device lasting five hours.

US firms Cree and Hewleti-Packard
are playing catch-up although neither
has announced device lifetimes of
more than one second. “Our aim is to
be number one in green, blue and
ultra-violet lasers,” said Waguih
Ishak, head of blue laser research at
HP earlier this year. -

New nanosecond ram

Fujitsu has developed a novel
memory which significantly
improves the access speed of
dynamic ram.

Called fast cycle RAM, or
FCRAM, first 64Mbit silicon
achieves a 26ns random access
time and an address cycle time of
20ns. ;

Fujitsu has achieved the
speedier performance by doing
away with the convention of
multiplexed addressing.

Investment up

A 4.7 per cent increase in
manufacturing investment in the
last three months helped boost
British business investment
figures in the year’s first quarter.
Government figures indicate that
overall investment rose by 5.8
per cent in the year’s first
quarter compared to the last
quarter of 1997.
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Telnet

Tel: 01203 650702

Hewlett Packard

8920A R/F Comms Test (various options)

8922 BGH G.S.M. Test
Rohde & Schwartz

CMS5 54 Radio Comms service monitor

(0.4 t01000MHz)

CMTA94 GSM Radio Comms Analyser

Schlumberger - Stabilock

£4995
£POA

£6250
£7500

4031 Radio comms test (0.4 to 10.00MHz) £4995

4040 ‘High accuracy’ Radio comms test

Wandel & Goltermann
PFJ-8 Error & jitter test set
(Al options fited)

PCM4 PCM Channel measurement set

Marconi

2305 Modulation Meter

2041 Low noise signal generator
(10KHz - 2.7GHz)

Racal
6111 GSM test sets

OSCILLOSCOPES

Beckman 9020 - 20MHz - Dual channel

Gould 05 245A/250/255/300/3000/3351/4000

Gould 4074 - 100MHz - 4 channel D.S.0. with Printer

Hewlett Packard 54100D - 1GHz Digitizing

Hewlett Packard 54200A - S0OMHZ Digitizing

Hewlett Packard 54201A - 300MHz Digitizing

Hitachi VI52//212/V222/\V3028
MNV302F/V353F/VS50B/VES0F

Hitachi VI 100A - I00MHZ - 4 channel

Intron 2020 - 20MHz. Dual channel D.5.0. (new)

Iwatstu SS 5710/8S 5702 -

Kikusui COS 5100 - 100MHz - Dual channel

Kikusui COS 6100 - 100MHZ - 5 channel - 12 Trace

Lecroy 9450A - 300MHz/400 MS/s D.S.0. 2 channel

Meguro MSO 1270A - 20MHz - D.S.0. (new)

Philips 3055 - 50MHz .Dual channel

Philips PM 3335 - 50MHZ - D.S.0. Dual channel

Philips 3295A - 400MHz - Dual channel

Panasonic VP574 | A - 100MHZ D.S.0. Dual channel

Tektronix 455 - SOMHZ - Dual channel

Tektronix 465 - [00MHZ - Dual channel

Tektronix 464/466 - IDOMHZ - (with AN. storage)

Tektronix 475/475A - 200MHz/250MHz -

Tektronix 468 - I00MHZ - D.S.0.

Tektronix 2213/2215 - 60MHz - Dual channel

Tektronix 2220 - B0MHZ - Dual channel D.S.0

Tektronix 2225 - 50MHZ - Dual channel

Tektronix 2235 - |I00MHZ - Dual channel

Tektronix 2221 - 60MHz - Dual channel D.S.0

Tektronix 2245A - 100MHZ - 4 channel

Tektmnix 2440 - 300MHz/500 MS/s D.S.0.

Tektronix 2445A - 150MHz - 4 channel

Tektronix 2445 - 150MHZ - 4 channel + DMM

Tektronix TAS 475 - 100MHZ - 4 channel

Tektronix 7000 Series (I00MHZ to S00MHZ)

£2995

£12500

£POA

£1995

£7500

£POA

£150

from £125
£2400
£2250
£500
£1500

from £125
£1000
£450

from £125
£350
£475
£2250
£450
£450
£1200
£1750
£1750
£275
£350
£350

from £450
£650
£350
£1250
£395
E600
£1250
£900
£3750
£1250
£1200
£995

from £200

All equipment is used - with 30 days guarantee.
Add carriage and VAT to all goods.

Telnet, 8 Cavans Way, Binley Industrial Estate,
Coventrv CV3 28F.

Quality second-user
test & measurement
equipment

Marconi
Radio Communications Test Sets

2955 £2250
2955A £2500
2958 (TACS) £2750

2960 (TACS + Band Ill) £2750

2960A (TACS) £2950
29558 £4000
with 29608 added £4250

Fax 01203 650 773

SPECTRUM ANALYSERS
Ando AC 821 1-1.7GHz £2500
Avcom PSA-65A - 2 to I000MHz £995
Anritsu MS 62B - 50Hz to 1700MHz £2500
Anritsu MS 610B 10KHz - 2GHz £4750
Advantest/TAKEDA RIKEN - 4132 - I00KHz - 1000MHz £2500
Hewlett Packard 8591A - 9KHz - 1.8GHz £4995
Hewlett Packard 8754A - 2.6GHz - Network Analyser £3500
Hewlett Packard 8505A - 1.3GHz - Network Analyser £2500
Hewlett Packard B753A - 3GHz - Network Analyser £7995
Hewlett Packard 8756A/8757A Scaler Network Analyser from £1000
Meguro - MSA 4901 - 30MHz - Spec.Analyser £995
Meguro - MSA 4912 - | MHz - IGHZ Spec.Analyser £1495
Wiltron 6409 - 10-2000MHz R/F Analyser £2000
MISCELLANEOUS
IFR 12005 - Radio comms test set £2995
HP 436A Power meter + lead + sensor
various available from £995
HP 435A + 435B Power meters from £200
HP 8656A Synthesised signal generator £1500
HP B656B Synthesised signal generator £2750
HP 8657A - Signal generator 100KHZ - 1040MHZ £3250
HP 3335A - Synthesiser/level generator £3500
HP 37900D - Signalling test set £5000
HP 5385A - 1 GHZ Frequency counter £750
HP 3562A Dual channel dynamic signal analyser
64pHz - 100KHz £6250
Philips PM 5193 Synthesised Function Gen 50MHz £1500
Leader 3216 Signal generator 100KHz - 140MHz - AM/FM/CW with built
in FM stereo modulator (as new) a snip at £095
Tektronix 1502/1502C/1503C - TDR cable testers £POA
Tektronix 1721 PAL Vectorscope £1000
Tektronix 1741A PAL Waveform/Vector Monitor £1600
Tektronix 1751 PAL Waveform/Vector Monitor £2200
Tektronix 495P Spec analyser prog. - 1.8GHz £5000

Tel: 01203 650702
Fax: 01203 650 773
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a) Input to meter
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with sinusoidal
frequency modulation

b) Rectangular output
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¢) Narrower trigger pulse | || J J

d) Wider pulses triggered | " ~[~{. " ~a
by (c) (solid line) 1 pe
Average value after low bl O

pass filtering
(dotted line)

| L5
[T T T 1

Fig. 2. Wow and flutter cause the recorded signal at the top to become frequency modulated.
Demodulating allows the wow and flutter content to be separated and quantified.

changes (>10Hz) due perhaps to variations in
back-tension on the supply spool of a tape
recorder, caused by non-uniform friction, are
called ‘flutter’.

Instruments to measure wow and flutter are
now either quite expensive or part of even
more expensive complete audio measurement
systems (Audio Precision System One and
Wandel & Goltermann NFA-1) placing them
beyond the reach of most people.

I felt, therefore, that a basic meter — perhaps

would appeal to those of you wanting to
assess, or investigate, the performance of your
analogue recording and replay equipment.
Professional, and the best semi-professional,
open-reel tape recorders can have wow and
flutter figures as low as 0.015% (weighted), so
it seemed sensible to aim for a design with a
residual noise level of about one tenth of this
value (0.0015%). The instrument described in
this article indicates just 0.0007% in the
weighted mode, when the internal oscillator is

TEST & MEASUREMENT

Design considerations

Wow and flutter is nothing more than low-rate
frequency modulation of the audio signal. It is
measured by demodulating a 3150Hz tone
from a test tape, film or disc. Alternatively,
where these are not available, a 3150Hz tone
can be recorded then replayed: there’s more
on this later.

Demodulator output is then measured
according to the IEC standard! by either a sta-
tistical method or a quasi-peak reading meter.
This instrument uses the latter technique.

The difficulties inherent in implementing
and aligning a tuned-circuit discriminator have
led to the use of a pulse-counting demodulator
here. The input waveform triggers a pulse of
fixed duration and amplitude, so if the input
frequency rises the pulses move closer togeth-
er and the average — or dc — voltage of the
pulse train consequently rises.

Conversely, if the input frequency falls the
pulses become more widely spaced and the
average voltage of the pulse train now falls.
The average voltage is extracted by passing
the pulse train through a suitable low pass fil-
ter.

The basic block diagram of the meter is
shown in Fig. 1 and the demodulator wave-
forms are illustrated by Fig. 2. The nominally
sinusoidal input with sinusoidal frequency
modulation, Fig. 2a), is turned into a rectan-

and flutter

| with the additional facility of being able to  connected directly to the input. gular output Fig. 2b) by the high gain limiting
[ measure the wow and the flutter separately — amplifier; the rising edge of this waveform
‘ ® : +15V
Unable to find an In an analogue record/replay system — whether |
tape, disc or film — the average speed of the | g
affordable wow reproducing equipment must be the same as that gn"' 4 |14
dﬂd ﬂu".er mefer, of the recording equipment if the absolute pitch c, 100k 5
{ £ and duration of the original material is to be pre- 470p ic. ‘1;3
David Lane set served. Inputo— |— 3%7 4047 "l s Re
A e The average speed may be measured via one or Ic 6 8 R, 3
about desngmng his more of several well known methods. These | ?éok i ! . ] e ic. I
own. The resulting include stroboscopic tapes and discs, replaying a =] 1 555 |2
o " recording of known frequency and measuring the 1 2 3
insfrument is not reproduced frequency, timing a measured length
Ol'lly low cost. It of tape or film past a fixed reference point, and in c,+ 4.9 5[6[7]9]12 : . R,
i the case of disc simply measuring the time taken ' 10 100k J_c . O 100k
uses wu:lely for a given number of revolutions of the platter. | T T 100n T 10n
available Because it is impossible to make a mechanical- | > > o2 & & o ov
L ly perfect drive system, the instantaneous speed ' | - N | | | | |
components and is will not be constant. Changes in instantaneous ‘ Limiting amplifier T 20us trigger pulse 159us pulse Unipolar trigger pulse
. speed will be perceived as variations in pitch.
easy to calibrate. Slow changes (<10Hz) caused for instance by an _ Cy Cia ™
eccentric capstan, are termed ‘wow’ whilst faster ks 10n 22n ?
Fig. 1. Block diagram of the wow and I =
flutter meter. The unipolar-to-bipolar
pulse conversion stage is not shown B (- o Ry Ry Rya Rys Fig. 3. Input and
here. It lies between the 555 timer and 300k 20k 43 k. 4 ,.43,. 3k foi.mpf:':'ger
the low-pass filter. A detail. This
300Hz ] >Toweighting  section can
/X/ #— Weighted network accommodate a
i Rl 5 e , + = s b
Ny — Wow ? | | | from a few tens
o ey G o=l ==ln =0y of millivolts to
Limiting Trigger Fixed Low-pass Switched gain  Peak Meter -F5OP T‘mﬂ T 6n8 T4"7 T5509
amplifier pulse duration filter amplifier amplifier .L - bt . et o ov several volts.
pulse L1 Flutter | |
300Hz 5th order low pass filter
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triggers a narrower, negative-going pulse Fig.
2c); this in turn triggers a positive-going pulse
of fixed duration and amplitude Fig. 2d), solid
line.

In Fig. 2d), the dotted line shows the output
after the low pass filter. It will be apparent
from Fig. 2 that the rectangular waveform
could be used to trigger directly the fixed
duration pulse, but for reasons to be explained
later this has not been done.

Output from the low-pass filter is passed via
a weighting network — or optional ‘flat’, wow,
and flutter filters — to a switched gain ampli-
fier which provides range selection for the rec-
tifier; this incorporates appropriate attack and
decay time constants to give the quasi-peak
characteristic.

The circuit from input to low-pass filter out-
put is shown in Fig. 3 and since this differs
slightly from the block diagram of Fig. 1 it is
described in some detail.

Input amplifier
A wide range of input levels, from a few tens
Cia

1
il =

of millivolts to several volts may be encoun-
tered, and these are usually accommodated by
an agc amplifier. The complexity of this is
avoided by allowing a high gain amplifier to
limit on positive peaks of the input; this also
provides the required rectangular waveform.

Op-amp IC, is used open loop as the limit-
ing amplifier. Its inputs are held at half the rail
voltage by Ry 3 () and via R; (+), while C;
bypasses rail noise to ground. Resistor R, also
sets the input resistance to the IEC recom-
mended value of 300k€.

Open-loop gain of IC, is approximately
1000 at 3150Hz and since its slew rate is
13V/ps an input of 464mV rms is required for
slew rate limiting at the output. However, a
respectable 13.5V peak rectangular output
with 10us rise and fall times can be produced
from an input of just 48mV rms.

My prototype works satisfactorily with an
input as low as 30mV rms, where there is a
just perceptible rise in the residual noise read-
ing but no change in the measured demodula-
tor sensitivity. In practice the input will be

Cis
470n

higher than 30mV, so there is no point in pur-
suing a better performance. The IEC standard
specifies a minimum input of 100mV, which
is presumably rms.

Open-loop gain of IC) rises at the rate of
6dB/octave with falling frequency. This is
countered by the low value of input coupling
capacitor Cy, which flattens the gain below
1kHz. This would otherwise be 30dB higher at
100Hz and might cause a problem if a high
level of hum were present on the input signal.

Generating pulses

As shown in the panel, the sensitivity of the
demodulator is directly proportional to the
amplitude of the pulse and to its duration. Any
drift in the pulse duration will affect the meter
calibration. In addition, any pulse jitter below
the low-pass filter cut off will be converted
into noise.

To minimise these potential problems a 555
timer was chosen for /Cs. If the pulse duration
is set at 159us, half the period of the mea-
surement frequency, a square wave results. In
theory, this square wave would permit the
input to swing between dc and 6.3kHz — a
peak deviation of +100% — and still produce a
linear output from the low-pass filter. This is
clearly overkill.

A useful increase in demodulator output
could be obtained by widening the pulse to
say 80% of the period of the measurement fre-
quency, restricting the peak positive deviation

+15V
By R35 ——
1k5

fi o

To
rectifie

Measurement filters

Switched gain amplifier

Fig. 4. Flat, weighting, wow and flutter filters, followed by

the switched-gain amplifier.
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TLO61 Rg,y
7 ¢ seetext
2] _ # M,
100uA
| oTP; FSD

)
C272Rsg
Im 510k
——
-15V
| |

Precision full wave rectifier

Attack and decay time constants

Meter drive

Fig. 5. Quasi-peak indicating full-wave rectifier with meter-drive and the circuitry determining attack/decay time constants.

to 25%. The falling edge of the output from
IC, could then be used to trigger /C; directly,
since the input pulse is now narrower than the
output pulse.

There is, however, a drawback in connecting
the output of /C directly to the low-pass filter,
which I discovered when working on an ear-
lier version of the instrument. A step change
in dc voltage at the low-pass filter output is
produced whenever the input signal is applied
or removed. This is due to the difference in
the average value of IC5 output in the repeti-
tively triggered and the untriggered states.

This step is passed in distorted form — due to
the differentiation/integration action — either
by the weighting network or by one of the
other filters, Fig. 4, to the switched gain
amplifier. This presents the amplified transient
to the rectifier which charges Cy7 in Fig. 5 to
a voltage far greater than that required for full
scale deflection of the meter. This voltage
takes a long time to decay, which leads to a
good deal of thumb twiddling while the meter

+5V |C14

returns to an on-scale reading.

If the low-pass filter de output could be
made OV in both the presence and absence of
an input, then the effects of any step changes
in dc voltage here, caused by applying or
removing the input or when switching on,
would be greatly reduced. This is achieved by
ac coupling the output of /C5 to the low-pass
filter via amplifier /C4 which converts the
pulses from single to dual polarity. Gain of
IC, is set at 11 to guarantee a slew rate limit-
ed output.

With no input, IC; is untriggered and so /Cy
output is OV. When an input is applied, the
pulses from IC; force IC; output to within a
volt or so of each rail. By making the ‘on’
time of ICy equal to half the period of the
input frequency, a symmetrical waveform hav-
ing an average value of OV is generated.

The output of /Cy cannot now be used to
trigger IC5 directly, since the trigger and out-
put pulse have the same duration. A narrower
trigger pulse, of arbitrary duration 20ps, is

+15V

i 78L05

+, vl
Cap J_ Css
i T

Caz

4 s
Rss
ICys 5k1
2| 7555

wm Cog

It

e

HS? 035
100n
Soop Output
500mV approx.

CSS

10n T100n

50n

Cas
i
4
L —15V
Fig. 6. 3150Hz reference oscillator. A divided-down crystal reference is often used here, but

this circuit was found to give adequate stability, as you will see from Table 2. The circuitry
conditioning the 555 output turns the rectangular wave into a sinusoidal one.

=

provided by monostable /C;.

The larger output available from ICy also
has the benefit of doubling the demodulator
sensitivity. It might be thought that ac cou-
pling would remove the dc component, but we

Demodulator sensitivity

The sensitivity of a pulse-counting demodu-
lator can be determined as follows.

For the waveform shown, pulse duration b
is fixed. The time T between successive
pulses depends on the frequency f of the
input, which triggers the pulses. The areas
below and above the average voltage Vay,
must be equal.

(V,w N VL}(T -b)= (VH = V,w)b
VT -V,T-Vb+Vb=V,b—V,b
V,T=V,b+VT-Vb

VAV i (Vh‘ S VL)b + v}

Vo =(Vu=V)bf +V,
dv,

d}v = (VH T VL)b

where:

b = duration of pulse

T = period of input

f=1/T

V| = lower voltage of pulse
Vi = upper voltage of pulse
Vv = average voltage

In this design Vi is +13.5V, Vi is =13.5V
and b is 159s, so the demodulator sensi-
tivity will be 4.29mV/Hz.

b

Vi—

V.MI' E S

Vi—
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are dealing with frequency modulation here;
IC4 output moves between fixed limits, and
the information is carried by the mark/space
ratio. Preset PR, sets the pulse duration and is
adjusted to give a unity mark/space ratio, indi-
cated by OV at the low-pass filter output at
TP, with an input of exactly 3150Hz.

An on-scale reading now occurs just a few
seconds after applying the input. Note that /Cs
must be a bipolar 555; I tried the cmos version
in the interests of current economy, but with
this device the complete meter showed a grad-
val rise in the residual noise level, almost dou-
bling after some hours use. This is probably
due to an increase in jitter.

Timing capacitor Cs should be 1%
polystyrene to ensure long-term stability of the
meter calibration.

Low-pass filtering

It seems to be accepted practice to set the
upper frequency limit in the unweighted
(tlat) mode to 300Hz. This determines the
requirements of the low-pass filter, which
must adequately suppress the fundamental
3150Hz component, and its harmonics, at
the output of ICy.

An under-damped two-pole Sallen and
Key filter, ICs,, is followed by an over-
damped three-pole Sallen and Key filter,
ICsp. This gives a fifth-order Butterworth
response with a —3dB point at 297Hz, and
an attenuation at 3150Hz of 102dB. For a
+13.5V square wave and a demodulator sen-
sitivity of 4.3mV/Hz this equates to an

Table 1. Required performance of the weighting network and the Table 2. The figures
calculated response of the circuit used in Fig.4. for oscillator stability
given below were
Frequency Response  Tolerance Circuit of Fig. 4 obtained from the
(Hz) (dB) (dB) (dB) prototype, which had
0.1 -48.0 +10/-4 —48.08 previously been set to
0.2 -30.6 +10/-4 -30.26 3150.0Hz.
0.315 ~19.7 +4/—4 -19.44 Measurements taken
0.4 -15.0 +4/-4 —14.66 at room temperature.
0.63 -84 +2/-2 -8.29 Time F
0.8 -6.0 +2/-2 -6.07 (min)  (Hz)
1 -4.2 +2/-2 -4.41 0 3149.8
1.6 ~1.8 +2/-2 -1.85 1 3149.8
2 -0.9 +2/-2 -1.04 ol 3149.8
4 0 0 0.00 3 3149.8
6.3 -0.9 +2/-2 -0.45 4 3149.8
10 -2.1 +2/-2 -1.85 5 3149.8
20 -5.9 +2/-2 ~5.77 10 31497
40 -10.4 +2/-2 -11.07 15 3149.8
63 -14.2 +4/—4 -14.85 20 31498
100 -17.3 +4/-4 —-18.80 30 31498
200 -23.0 +4/-4 -24.79 45 3149.8
' : 60 3149.7
The figures in columns 2 and 3 above are taken from 75 3149.7
BS 4847:1989, which is directly equivalent to |IEC 386:1972, and 180 3149.4
are reproduced with the permission of BSI.2 ‘

unweighted reading of 0.00094%, and is
below the noise in the weighted mode.

To ensure an accurate filter response,
capacitors C7.j5 should be 1% polystyrene.
Resistors throughout should be 1% metal
film; these are now widely and inexpen-

sively available. The demodulator sensitiv-
ity is measured at TP —see section on cal-
ibration.

Weighting, wow, and flutter
Our sensitivity to frequency modulation of an

Calibration

The usual calibration procedure is to
apply a known amount of sinusoidal
frequency modulation — say 1% peak
— at a rate of 4Hz to a 3150Hz carrier.
This is then connected to the wow and
flutter meter input, the weighted mode
selected and the meter gain adjusted to
give 1% fsd.

This requires a 3150Hz oscillator
capable of being frequency modulated
at 4Hz, a 4Hz sine wave source and a
means of accurately measuring the
modulation. If these facilities are not
available, then the method described
below, which needs only an audio sig-
nal generator, digital voltmeter, fre-
quency counter and a calculator can
be used instead.

1. With an input of exactly 3150.0Hz
adjust PR, for OV at TP,. This
adjustment must be made first,
since this sets the pulse duration
which also determines the
demodulator sensitivity. If there is
insufficient range with PRy, check
that the rails are close to +15V and
adjust with Rgg 61 if necessary.

2. The demodulator is so linear that its

slope can be measured by using just
two points. Select two input
frequencies F; and F either side of
3150Hz, which give voltages V; and
V; (just under £2V) at TP;. The
demodulator sensitivity D, is simply,

Vi-v

F-F
For the prototype V;=+1.940V at
F1=3600Hz and V,=-1.941V at
F,=2700Hz, giving a sensitivity of
4.312mV/Hz.

3. With no input connected, adjust
PRy for OV at TP, with S, on the
0.0316% range and adjust PR, for
0V at TP3 with §, set for the 1%
range.

4, Calculate the rms voltage V; at TP,
equivalent to 1% peak deviation of
a 3150Hz carrier,

_ Dx3150
100 x+/2

This is 96.05mV rms for the
prototype.

3

5. A 4Hz signal will have the same
amplitude at TPy and LK, since the

weighting network has nominally
unity gain at this frequency. From
LK onwards the frequency
response is flat, so a signal higher
than 4Hz, but of the correct
amplitude, can be connected at LKy
for calibration. This method does
not include the insertion loss of the
weighting network at 4Hz in the
calibration. If 1% resistors and 5%
capacitors are used the maximum
error will be +1.9%/-2.0%.

6. Open LK, and connect a 50Hz
signal of rms amplitude V; to LK,
pin 2. The voltmeter should be
capable of reading the voltage
accurately at this frequency. With
5, on the 1% range adjust PR; for
full scale deflection of the meter.

7. Remove all connections and
remake LK. The wow and flutter
meter is now calibrated and ready
for use. Calibration accuracy will
be the sum of errors in measuring D
and setting V3 due to the voltmeter
together with the uncertainty in the
weighting network loss. It is not
expected that these errors will total
more than +5%.
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audio tone depends on the modulating fre-
quency. We are less aware of changes in pitch
slower than 1Hz and faster than 20Hz, than
we are of changes between these two rates.
This makes it necessary to use a weighting fil-
ter to ensure that the measured value of wow
and flutter correlates closely with its perceived
nuisance.

The circuit of the weighting filter is shown
in Fig. 4. It is implemented by a two-pole
high-pass filter with a —=3dB point at 0.428Hz,
IC4,, followed by a low-pass comer at 10Hz
resulting from Ry, Cy7 and a high-pass corner
at 1.6Hz due to Cyg and the parallel combina-
tion of Rz} and R3]‘32,

Op-amp [Cg isolates the low and high-pass
sections and makes up for the loss of the
weighting network. Resistor Ry3 provides a
permanent charging path for Cyg, minimising
transients when switch §; selects the weighted
mode.

The weighting curve has its 0dB point — and
peak — at 4Hz; component values shown will
give a response at the centre of the IEC toler-
ance over the specified range of 0.1Hz to
200Hz, Table 1. Capacitors C|5_]8 should be
5% tolerance, as should C)4 and Cjg.35.

It is useful to be able to measure the wow
and the flutter separately. Most instruments
place the crossover at 6Hz, and this conven-
tion has been adopted here. A three-pole 6Hz
low-pass filter ICy,, is followed by 0.5Hz
high-pass filter to isolate the wow compo-
nents. This comprises C,; and parallel com-
bination of Ry7 and Ry 32.

As before, Ry provides a permanent charg-
ing path for Cy;. The flutter components are
extracted by a three-pole 6Hz high-pass filter
around /C-y, — an under-damped two-pole fil-
ter and a single-pole passive section Css,
Rap31,32- o

In the flat position, the upper frequency limit
is set at 300Hz by the preceding low-pass fil-
ter, while Cy4, Rjg31 32 set the lower —3dB
point at 0.5Hz, by convention. All the filter
network inputs are permanently connected to
the low-pass filter output to minimise tran-
sients when switching between modes.

Switched gain amplifier

The measurement function is selected by Sj.
Output from the switch goes via LK, which
is used for calibration, to the switched gain
amplifier ICg in Fig. 4.

Switch S, changes the gain in 10dB steps,
giving fsd sensitivities of 1%, 0.316%, 0.1%
and 0.0316%. The instrument is calibrated on
the 1% range by adjusting PR3. There will be
a change in loading on the divider network as
PR is adjusted over its full range, but at worst
this only alters the accuracy of the gain steps
by 1.2%.

To maintain the accuracy of the weighted
response at very low frequencies, /Cy is dc
coupled. Potentiometer PR, adjusts the output
to OV dc, eliminating spurious deflections of
the meter caused by a change in dc offset at
ICg output, when switching ranges.

Diodes D;, limit the output to approxi-
mately +600mV, preventing Cy7 in Fig. 5

from charging to an excessively high voltage —
especially if §; is in the highest gain position.

Rectification and read-out

The IEC standard specifies peak measurement
of both the positive and negative deviations
from average speed. It also specifies a meter
which, due to its dynamic characteristics
(attack and decay time constants), will
under-read the peak value of short repetitive
bursts of unidirectional frequency modula-
tion.

This method is often referred to as quasi-
peak measurement. See reference 1 for
details of the required performance.

Figure 5 shows the circuit used here. Op-
amp JCy forms the basis of a standard preci-
sion full-wave rectifier. Inverted double
amplitude half-cycles of the positive input
appear at the junction of Dy, Rys. These are
summed with the input by ICg, and the
result inverted to give a positive full-wave
rectified signal at ICy, output.

The peaks are stored in Cyy. Resistor Ryg
in parallel with Rsy determines the charging
time constant, while Ry sets the discharge
time constant. Diode Dj is linearised in for-
ward conduction by ICy and prevents Cy7
from discharging through R4q.

Although the electrical time constants pri-
marily set the attack and decay times, they
are also influenced by the mechanical prop-
erties of the meter movement. It is impossi-
ble to specify a single set of values for Cyy,
Rag 50 which will give the IEC recommended
ballistics with all movements, but those sug-
gested here were found to give the best com-
promise when tried with a number of 2in and
4in panel meters,

Unity-gain buffer /C|, isolates the time
constant network from the meter. The output
of ICy; is nulled by PRy since only a few

Fig. 7. Power supply for the wow
and flutter meter incorporates
adjustable three-terminal regulators

TEST & MEASUREMENT

millivolts here will cause a small but signif-
icant deflection of the meter.

There is sufficient adjustment range with
gain preset PR3 to accommodate meters hav-
ing internal resistances in the range 2kQ to
4kQ. For meters less than 2k£2 an external
resistor, Rs; will be needed to bring the total
series resistance within the range quoted
above.

Oscillator details

The stable 3150Hz test signal required for the
measurement of wow and flutter is normally
derived by either dividing down the output
from a crystal oscillator or by digital synthesis.
The problem of obtaining a suitable crystal for
the former and the complexity of the latter
ruled these two methods out.

When operated from a +5V supply, the
cmos variant of the 555 was found to provide
adequate stability, see Table 2 and Fig. 6.
Frequency is adjusted by preset PRs.
Capacitor Cyg should be 1% polystyrene to
ensure good short term and long term stabili-
ty of the oscillator frequency.

The nominally square wave output goes via
a three-pole 2kHz low-pass filter IC5 to give
a sinusoidal signal of about 500mV rms and
3% thd. Component tolerances in this filter are
not critical.

Power supply
Output from /C4 switches between the positive
and negative rails and spends most of its time
at either one or the other. Any ripple or noise
on the rails below 300Hz will be dutifully
extracted by low-pass filter /Cs, and con-
tributes towards the residual wow and flutter
reading. Just 96V rms of ripple on the sup-
plies translates into an unweighted reading of
0.001%.

The conventional bridge-rectifier power sup-

> +15V

since these offer better ripple
rejection than their fixed-voltage
counterparts.

Dg - Dg

v, all 1N4002

15V,
L

VA
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ply shown in Fig. 7 uses LM3I7T and
LM337T adjustable regulators. These have
better ripple rejection than their fixed-output
counterparts.

Ripple is further reduced by making the
reservoir capacitors, Cs7 33, together with the
adjustment terminal decoupling capacitors,
Cag 40, larger than normal. Diodes Dyg.;3 pro-
vide a discharge path for the latter, protecting
the regulators.

Low power TLO61/62 op-amps have been
specified where their lower gain-bandwidth
product and lower slew rate are not important.
This reduces dissipation in the regulators —
which do not require heatsinks — and allows a
miniature 15V-0-15V, 6VA mains transformer
to be used. With this, the input to the regula-
tors is about 20V, providing sufficient head-
room to accommodate a drop in the mains
voltage of 10%.

If necessary, the output voltages can be
adjusted to the specified values of £15V by
means of the select-on-test resistors Rgg g;.

Since some parts of the circuit, such as the
weighting and wow filters, operate at high
impedance, they will be susceptible to the
external field from the mains transformer. This
field must be either shielded or kept away
from these areas.

Fresh air is cheaper — and easier to obtain —
than mu-metal, so as much of the former as
possible is used here by housing the trans-
former in a plastic case close to the mains
plug. Alternatively, you could use a suitable
plastic plug-box.

I ran the 15V transformer secondary output
via three-core cable to the case containing the
instrument, which for my prototype was a
standard diecast box. The 0V line is connect-
ed to the case at one point only, preferably
near the input.

Making measurements
The following is a guide for those unfamiliar
with wow and flutter measurement.

A test record is essential for measuring the
wow and flutter of a turntable. Such discs
were widely available in the heyday of the LP,
but may be harder to obtain now. Some older
discs may have a 3kHz tone — corresponding
to a previous measurement standard — and the
readings from these will be 4.8% low on
instruments intended for use with a 3150Hz
tone.

In the case of tape recorders, where no suit-
able test tape is available, a recording of the
signal from the 3150Hz oscillator is made on
the machine under test, and subsequently

replayed on the same machine.

The measurement of wow and flutter so
obtained is the vector addition of two (identi-
cal) variations. The result will change as the
phase difference between the two components
alters. This can give in extreme cases com-
plete cancellation (out of phase) or doubling
(in phase) of the true value. A more accurate
result can be obtained by taking the arithmetic
mean of several separate record/replay mea-
surements.

When a test tape or disc is used, the mea-
surement will be replay only; when recording
and replaying on the same machine the mea-
surement will be of the combined
record/replay system. [ |

References

1. IEC 386:1972 *Method of measurement
of speed fluctuations in sound recording
and reproducing equipment’.
International Electrotechnical
Commission (IEC), including
Amendment No I published March 1988.

2. BS 4847:1989 obtainable from BSI
Customer Services, 389 Chiswick High
Road, London W4 4AL.
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The protection racket

including the

fuse.

aging effects of excessive voltage or current. The
potential damage may be due to an accident — a
short circuit say — or to chance or deliberate electrical
abuse.
Inputs of measuring instruments need special consid-
erat_ion, in the interests of reliability. A variety of pro-
tection components and techniques are available.

c ircuits of all sorts need protection from the dam-

Background

Like fire and water, electricity is a good servant but a
bad master. When too much of it gets in the wrong place
at the wrong time, substantial damage can occur.

In some eventualities, such as a direct lightning strike
of large proportions, some damage must be expected, as
is not uncommon in the case of overhead power lines in
the far southwest of England. But in many cases, damage

can be largely or completely avoided by proper design,
particularly in the case of electronic instruments.

Protection against power sources

Some sources, such as the output of a signal generator,
Fig. 1a), are inherently protected against the effects of a
short circuit. Designed to produce a signal power of say
0dBm or ImW (225mV) into a matched 509 load, an
equal power is dissipated internally in the 50€2 source,
making a total of 2mW. .

In the case of the output being short circuited, the gen-
erator output current doubles. So the total dissipation is
now 4mW, all internal to the source and four times the
designed power which would have been delivered to a
matched load.

Should the output become open circuited, or nearly so,
as with a dummy load representing a short aerial for
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Fuse

a) b)

Rioad

\ Potential

c)

Fig. 1a). An rf signal generator typically has a source resistance (internal resistance) of 50€).
b) An ideal constant voltage generator has an internal resistance of zero.
¢) Consequently, if its output is short circuited, a very large fault current will flow, unless fuse protection is provided.

example, the terminal voltage rises to equal the internal
emf of the generator. Traditionally, some makes of signal
generator were in fact calibrated in terms of open circuit
emf as well as dBm.

The designer of a signal generator accepts — for very
good reasons — that 50% of the power will normally be
‘wasted’ in dissipation within the signal generator.

A designer involved with multi-megawatt turbo alter-
nators for power stations takes a very different view.
Power stations are designed for an efficiency of as near
100% as possible. Even so, the designer still has a job
getting rid of the heat from the inevitable odd percent or
two of internal dissipation at full load.

The ideal power generator is a pure voltage source,
whose output voltage is constant however much current
is drawn, Fig. 1b). This implies that the internal resis-
tance R;;, is zero. So if a short circuit occurs in the con-
nections, Fig. 1c), this implies that an infinite current
will flow.

In practice, the short circuit must involve a conductor,
which will have a finite resistance, however small. But
the resultant dissipation in the conductor may melt the
insulation, raise the wire to red heat and start a fire. By
definition, the internal dissipation in an ideal constant-
voltage generator is zero however large the current

Enter the fuse

So someone — Edison, I think — had the bright idea of
deliberately making a short length of the conductor of
much thinner wire than the rest, so it could burn out in a
controlled manner and clear the short circuit.

By 1900, fuse wire made of low melting point tin alloy
was already in widespread use. Given such precautions,
it seems surprising that today, wires with damaged insu-
lation, rubbing against the fuel tank of a 737, can cause
holes by spark erosion, allowing fuel to escape.

Fuse technology has long since reached a high degree
of maturity, with current developments being in the area
of new applications. Examples are wire-ended and sur-
face-mount fuses for use on pcbs. But the very familiar-
ity of the common or garden fuse means that many
designers are not aware of the finer points of its appli-
cation.

A fuse should be chosen for any given application such
that the normal running current is not more than 75% of
its nominal rating. When operating in a normal room
ambient temperature, the fuse should then last indefi-
nitely, with no nuisance tripping.

Note that the nominal rating is for operation at an
ambient of 25°C, Fig. 2. At 100°C, the rating may have
decreased by up to 10% for many fuse types, and by over
30% for some slow blow types. Note also that the rele-
vant ambient temperature is the temperature in which the
fuse actually operates — not room ambient.

PERCENT OF RATING

The fuse may well be fitted within an enclosed fuse-
holder, and this in turn inside a piece of equipment with
an appreciable internal temperature rise.

Blow time

The other main characteristic to be considered is the I’
rating of the fuse. This represents the current pulse need-
ed to open the fuse ‘immediately’, in the event of a gross
overload, such as a short circuit. Immediately, here,
means in less than half a cycle of the mains, typically
8ms or less.

When a short occurs, the current through the fuse
increases rapidly to a peak. This phase represents the
melting time, at the end of which the circuit opens.
Thereafter, the current falls again, during some small but
finite time. This phase is the arcing time, at the end of
which, the current has fallen to zero.

The fuse will open ‘immediately’ if the ‘prospective
fault current’ — the maximum current which might have
flowed had the fuse not blown — is greatly in excess of

short circuit

Fig. 2. The rating

the peak current at the end of the melting time. of fast acting fuses
(B), slow blow
Peak times are worst fuses (A) and PTC
A fuse in the primary circuit of a transformer may expe-  thermistors (C)
rience a peak current of several or many times the normal  varies with
operating current. ambient
The worst case is when equipment switch-on coincides  temperature.
with a zero of the mains supply voltage. For then, the  Reproduced
voltage-time product (E.f) volt-seconds of a complete courtesy of
half cycle will cause the magnetising current to increase  Litfelfuse.
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starting from zero, rather than from its opposite peak.

At the end of the first half cycle, the peak required flux
will thus be twice the normal maximum, and-the core
will consequently be well into saturation. The current to
produce this flux will therefore be many times the normal
peak of the magnetising current. It is uneconomical to
design a transformer which normally operates at half the
saturation flux level or less.

But simply fitting a fuse with a higher current rating
is not a good idea. It may fail to open if there is a
short circuit on a secondary winding of the trans-
former.

It is usual therefore, to fit a slow-blow fuse. This is
a T or TT (time) style fuse, where the element is
designed with a larger than usual thermal inertia. It
will thus survive the in-rush current of a transformer,
where a faster acting F or FF (fast) type fuse would
open.

Note that where a transformer supplies rectified and
smoothed dc outputs, the in-rush current is due not
only to the core saturation just mentioned, but also to
the charging current of the electrolytic smoothing
capacitors.

Further details of fuses and their characteristics can
be found in references 1 and 2, as applicable to Europe
and the Americas respectively.

To fuse or not to fuse...

An alternative approach to protection is provided by
thermistors. These come in two distinct flavours — those
with a negative temperature coefficient and their
younger counterparts, those with a positive temperature
coefficient.

Negative temperature coefficient, or ntc, types have
long been used, not to provide protection against short
circuits, but to extend the life of compact high wattage
projector lamps, amongst many other uses. .

An incandescent lamp is most likely to fail at the
moment of switch-on. There is a large initial in-rush
current, as the filament is initially cold, and its resis-
tance only a tenth or less of the hot value. A severe
thermal shock is therefore experienced by the filament.

Negative temperature coefficient thermistors are
available with a suitable rating for connection in series
with the lamp, and these greatly reduce the current at
switch-on. As the thermistor warms up, its resistance
drops, allowing the current to increase further until, at
the normal thermistor running temperature, the lamp
receives very nearly the full mains voltage.

TEST & MEASUREMENT

Log resistance (ohms)
|

Temperature (°C)

Light output is reduced by only a few percent, but
lamp life is greatly extended.

Positive temperature coefficient, or ptc, thermistors
can also be fitted in series with a load, and can in suit-
able circumstances replace a conventional fuse. They
have come into prominence because of the convenience
of a means of protection which, unlike a fuse, is self-
resetting.

Fuses and Gates...

The design work for personal computers and related
equipment has been influenced by the Microsoft and
Intel Design Guide, which states that “Using a fuse that
must be replaced each time an overload condition
occurs is unacceptable.” And the Plug and Play SCSI
(Small Computer Systems Interface) specification states
that, “...must provide a self-resetting device to limit the
maximum amount of current sourced”.

A ptc thermistor can in fact provide protection
against over-current, over-voltage and over-tempera-
ture, all in one fell swoop. This is by virtue of the dis-
sipation in the device, in conjunction with its resis-
tance versus temperature characteristic.

Figure 3 shows the general shape of the resistance
versus temperature curve of a typical ptc device. Note
that this is the ‘static’ characteristic, i.e. assuming
there is zero dissipation in the device. Also note the
dramatic increase in resistance above the ‘trip tem-
perature’. The vertical axis in Fig. 3, representing
resistance is logarithmic, not linear.

Fig. 3. Above a
certain
temperature, the
resistance of a
positive
temperature
coefficient
thermistor rises
dramatically.
Reproduced
courtesy of
Littelfuse.

Fig. 4. A ptc
thermistor can
provide
protection against
overcurrent (left),
overvoltage
(middle) and
overtemperature
(right).
Reproduced
courtesy of
Philips.
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Fig. 5. Whereas a
constant voltage
generator supplies
many loads in parallel
(a), a constant current
generator supplies
many loads in series,
protection being by
overvoltage fuses
which ‘blow’ to a short
circuit, (b).

Depending on the particular manufacturer, the trip
temperature, or Curie point, is typically about 85°C.
Clearly those devices are only suitable for applications
where the maximum ambient temperature is less than
this. On the other hand, conventional wire fuses can be
used up to 125°C, suitably derated.

However, some manufacturers list devices with Curie
points up to 125°C or higher. One company — which has
been manufacturing ptc devices, under the trade name
Posistor, since 1961 — offers a range of devices with
Curie points from 30 to 320°C. The rate of change of
resistance with temperature of these devices can be as
much as 60% per °C.

When connected in series with a load to be protected,
operation depends upon the interaction between the load
line, determined by the supply voltage and the impedance
of the load, and the device's current versus voltage char-
acteristic. This is illustrated in Fig. 4a).

The circuit is designed so that in normal operation, the
load line lies at C, below the peak point B of the ther-
mistor’s current versus voltage characteristic (ABD).
Under this condition, the thermistor’s resistance is low,
so that most of the voltage V will appear across the load
Ry 1. Point D would also be a stable point, since although
the current is lower than at C, the voltage across the
device is much higher.

A ptc thermistor under overload
Under overload conditions, the load line becomes steep-
er, reflecting the lower impedance of the load, shown as
Ry 2 in Fig. 4a). The thermistor switches to its high resis-
tance state and the operating point then settles at E.

Now, the current through the load is small, and most of
the supply voltage is dropped across the ptc thermistor,
the dissipation in the latter keeping it above the trip tem-
perature. Even if the fault disappears and the load line
returns to Ry 1, the circuit will settle at point D. It will
only return to point C if the supply voltage is removed,
and the thermistor allowed to cool before switching on
again.

Figure 4b) shows what happens when the load is cor-
rect, but an overvoltage occurs, e.g. a 115V appliance is

Series voltage
and parallel
current shunts

Fuse 50mA Fuse

Load

Fuse

b)

connected to 230V mains. Again, most of the voltage is
dropped across the thermistor, in its high resistance state.

Figure 4c) shows what happens in the over-temperature
condition, for example where an electric motor is stalled.
The pte thermistor would typically be buried in the field
winding of the machine. In each case, the ‘fuse’ will
‘reset’ itself, provided the supply is disconnected and the
fault cleared, allowing the ptc thermistor to cool.

Through the looking glass

So used are we to living in the CV world, that the word
fuse conjures up the idea of a melting wire causing an
open circuit.

Figure 5a) shows the usual arrangement. You can have
as many loads as you like — all with the same design sup-
ply voltage — connected in parallel across the source, pro-
vided the total current is within the source’s maximum
rating. Each load is protected by its own fuse, so that if it
fails short circuit, the service to the other loads is unaf-
fected. And if it fails open circuit, well, they are unaf-
fected anyway.

Things are quite the reverse in the constant current
world, Fig. 5b). Here, you can have as many loads as you
like — all with the same design supply current, but each
with a rated voltage proportional to its power rating. They
can all be connected in series with the source, provided
the total voltage is within the source’s rated maximum
voltage capability.

Each load is protected by a normally open ‘fuse’, with
a suitable voltage rating, in parallel with it. If a load fails,
the circuit is momentarily opened, and a potentially infi-
nite voltage starts to develop across it.

At some voltage, in excess of the load’s normal oper-
ating volt drop, the ‘fuse’ closes. So if a load fails open
circuit, the service to the other loads is unaffected, and if
it fails short circuit they are unaffected anyway.

Now constant current systems are in generally rather
short supply, though one fairly common example is a
nickel-cadmium battery charger, designed to charge any
number of cells from one, up to some maximum. But
sometimes a constant-voltage system is used as if it were
a constant-current generator.

One example is a series string of lamps across the 600V
traction supply in a tube train. Another is a Christmas
decoration 40 light set. Inevitably, a bulb will burn out
and a replacement may not be to hand. But to avoid dis-
appointing the children, many sets have bulbs with built-

Fig. 6. A 50pA + in over-voltage fuses. So when a bulb goes open circuit,

meter can be the normally open fuse rapidly develops into a short cir-
protected by a cuit, keeping the other 39 bulbs alight.

50mA fuse, with In a true constant-current system, the 240V supply volt-

the aid of some age would then automatically readjust itself to 234V, but

diodes. _ | being in reality a CV system, it doesn’t — so the remain-
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PLUG IN AND M

TiePie introduces the HANDYSCOPE 2

A powerful 12 bit virtual measuring instrument for the PC

The HANDYSCOPE 2, connected to the
parallel printer port of the PC and
controlled by very user fendly software
under  Windows or DOS, gives every-
bady the possibility to measure within a
few minutes The philosophy of the
HANDYSCOPE 2is:
"PLUG IN AND MEASURE"

Because of the good hardware specs
{two channels, 12 bit, 200 kHz sampling
on both channels simultaneously, 32
KWord memory, 0 1 to 80 volt full scale,
0 2% absolute accuracy, software
controlled AC/DC switch) and the very
complete software (oscilloscope,
veltmeter, transient recorder and
spectrum analyzer) the HANDYSCOPE
2 is the best PC controlled measuring
instrumentinits category

The four integrated virtual instruments
give lots of possibilites for perfarming
good measuremerits and making clear
documentation The software for the
HANDYSCOPE 2 is suitable for
Windows 3 1 and Windows 95. There is
also software available for DOS 3 1 and
higher

A key point of the Windows software is
the quick and easy control of the
Instruments. Thisis done by using

- the speed button bar Gives direct
access tomost settings

- the mouse Place the cursor on an
object and press the right mouse bufton
for the corresponding settings menu

,!||

- menus. All settings can be changed
usingthe menus.

Some quick examples.

The voltage axis can be set using a drag
and drop principle. Both the gain and the
position can be changedin an easy way
The time axis is controlled using a
scalable scroll bar With this scroll bar the
measured signal (10 to 32K samples)
can be zoomed |iveinand out

The pre and post tngger moment is
displayed graphically --d can be
adjusted by means of the mouse For
triggering a graphical WY SIWY G tngger
symbol s available This symbol
indicates the trgger mede, slope and
level. These can be adjusted wath the
mouse.

The oscilloscope has an AUTO DISK
function with which unexpected
disturbances can be captured When the
instrument is set up for the disturbance,
the AUTO DISK function can be started
Each time the disturbance occurs, it is
measured and the measured data Is
stored on disk When pre samples are
selected, both samples before and after
the moment of disturbance are stored|

The spectrum analyzer is capable fo
calculate an BK spectrum @ nd disposes
of 8 window functions Because of this
higher harmenics can be measured well
(e g for pawet line analysis and audio
analysis)

The voltmeter has 6 fully configurable
displays. 11 different values can be
measured and these values can be
displayed in 16 different ways This
results in an easy way of reading the
requested values Besides this, for each
display a bar graphis available

When slowly changing evernits {I:Re
temperature or pressure) have' to be
measured, the transient recorder is the
solution. The time between two samples
can be setfrom 0.01 secto 500 sec, so it
1s easy to measure events that last up to
almost 200 days.

The extensive possibilities of the cursors
In the oscilloscope, the transient
recorder and the spectrum analyzer can
be used to analyze the measured signal

Besides the standard measurements,
also True RMS | Peak- Peak, Mean, Max
and Min values of the measured signal
are available.

To document the measured signal three
features is provided for For common
documentation three lines of text are
availzble These lines are printed on
every printout They can be used e.g for
the company name and address For
measurement specific documentation
240 characters text can be added to the
measurement Also "text balloons” are
available, which can be placed withinthe
measurement. These balloons can be
configuredto your owndemands.

For printing both black and white printers
and color printers are supported
Exporting data can be done in ASCII
(SCV) so the data can be read in a

EASURE
T

\'\7-" |
’iOOmVol'f‘lzoo\/orr

STORAGE OSCILLOSCOPE

FONZ

SPECTRUM ANALYZER
‘ VOLTMETER
TRANSIENT RECORDER

spreadsheet program All instrument
setlings are stored in a SET file By
reading a SET file, the instument is
configured completely and measuring
can start at once Each data file is
accompanied by a seftings file The data
file contains the measuredvalues (ASCII
or binary) and the settings file contains
the settings of the instrument The
settings file is in ASCII and can be read
easily by other programs

Other TiePie measuringinstruments are:
HS508 (50MHz-8bit), TP112 (1MHz-
12bit), TP208 (20MHz-8bit) and TP508
(50MHz-8bit)

Convince yourself and download the
demo software from our web page.
http: /iwww iepie.nl
When you have questions and / or
remarks, contact us via e-mail
support@tiepie.nl

Total Package

The HANDYSCOPE 2 is delivered with
two 1:1/1 10 switchable oscilloscope
probe's, a user manual, Windows and
DOS software The price of the
HANDYSCOPE 2is £ 299 00 exel. VAT

TiePie enginering (UK), 28 Stephenson
Road, Insdustnial Estate, St Ives,
Cambridgeshire, PE17 4WJ, UK

Tel 01480-460028; Fax 01480-460340

TiePieengineering (NL)
Koperslagersstraat 37
8801 WL SNEEK

The Netherlands

Tel +31515415416
Fax+31515418819
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TEST & MEASUREMENT

Fig. 7. Due to the
high values of the
resistances
involved, the input
attenuator of an
oscilloscope is
robust against
overvoltages. The

ing bulbs are over-run by 2.5%. Thus a conventional
series fuse is needed, to allow for the possibility of cas-
caded popping of all the rest when yet another bulb goes,
if the lazy user failed to act when several bulbs had gone
already.

Protecting inputs against voltages
The input of any measuring instrument is at risk of occa-

c1 o e e A e =l i e R e il
input 190N 4 o 4 s / s i ’
o—4
Ot 1
o o
o—e 1»——0 cv10
o—e¢ ©
o— o o o o WP to Y
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0 711t % g'g(.)k i

=100 & e
& |8 =5 e | &
L — ——o0
O L —w»o

reach down to OHz. One of mine goes down only to
100kHz, the other to 5Hz, and as is usual for such instru-
ments, the inputs are dc blocked by capacitive coupling.

The RF spectrum analyser’s lower limit of 100kHz per-
mits a fairly small value of coupling capacitor, even
though its input impedance is 50€2. This thus provides
good protection against 50Hz, as well as dc.

The audio-frequency spectrum analyser’s response is

first stage fet is sional accidental electrical abuse, in the form of the from 50kHz down to 5Hz, with a dc blocked input
similarly application of an excessively large voltage, either ac or  impedance of 1MQ in parallel with 28pF. Consequently,
protected. dc. So protection against both of these eventualities is  even given the internal protection circuits, the maximum
s (Reproduced from essential. continuous non-damaging input is limited to 50V rms on
ref. 3) In many cases, protection against dc is easy. For exam-  the six most sensitive ranges, and 100V rms on the oth-
ple, spectrum analysers have a response which does not  ers.
+15V
+15V _g
+15V ‘%‘ . Out
10k WwW i +5V
(10W) + Out h 4
o ¥
In +5V
45V B2 L i
Dt il
D2 out
————
f ? -5V A In
1 -5V
Ezzk
=15V
-15V ' 'S .
a) b) c) 15V

Fig. 8a). Given suitably rated diodes, this frequency-counter input-stage provides protection up to 316V dc, 612V rms continuous, 1kV rms short

term.

b) Substituting a mosfet constant-current generator for Ry greatly reduces the maximum dissipation...
©) ...which can be reduced further still if the mosfet drain current is shut down beyond some positive-going limit.
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Other instruments such as multimeters and oscillo-
scopes need a dc response, at least for some measure-
ments. In some conventional analogue multimeters, hav-
ing a basic movement sensitivity of S0uA — described as
a 20kQ per volt instrument — fuse protection is used, as in
Fig. 6. In the event of a large dc voltage being applied on
the 50uA range, the 50mA fuse will open, the diodes
meanwhile shunting excessive current away from the
movement.

The resistance of the meter movement may be several
kilo-ohms, resulting in a minimum volt drop of over a
volt, so the number of diodes used will be chosen accord-
ingly. Most analogue meter movements will survive an
overload of five to ten times full scale deflection. A high-
er rating fuse may be used at the input to protect the cur-
rent shunts, in the event of connection to a voltage
source.

Early model AVO meters incorporated an ingenious
form of mechanical protection. In the event of the needle
swinging way off scale, or trying to swing the wrong
way, stops connected to a trip mechanism open-circuited
the connection to the meter movement. This was restored
by pressing the reset button, which naturally should on no
account be done until the offending input had been
removed.

But most protection schemes for instruments are pure-
ly electronic.

Protecting against big voltages

An example of circuitry that need protecting against large
over voltages is the Y input of an oscilloscope. It requires
a response down to OHz, and yet may be connected to
large voltages of either polarity or large ac inputs, even
on the most sensitive range.

Fortunately, the input stage is usually a junction fet,
which presents an input impedance which is virtually an
open circuit. So a large series resistance can be used, lim-
iting the input fault current, even with mains applied on
the most sensitive range, to a few milliamps.

The input capacitance of the fet is built in to a fre-
quency compensated ‘L’ attenuator section providing a
small degree of attenuation. This typically passes 90% of
the signal, as shown in Fig. 7, reproduced from ref. 3, the
relevant components being Rg o and the associated
capacitors.

Diodes limit the signal swing at the fet input to within
the supply rails, preventing damage to the device. But
note, that though the arrangement is effective at dc and
low frequencies — such as the mains — damage may still
result if a large signal at high frequencies, such as the
output of a radio transmitter, is applied on the more sen-
sitive ranges of the oscilloscope.

Where the input of an instrument does not require
exceptional linearity, such as the input to a counter,
diodes can conveniently be used as protection elements.
Figure 8a) shows an arrangement I designed into the
general purpose counter input of the digital meter.

This ac/dc voltage/frequency/period/ramp-rate meter
formed the heart of a piece of sixties missile test equip-
ment. The counter/period input was required not only to
survive, but to operate correctly on ac voltages and puls-
es up to some enormous level.

The A model had used a complicated arrangement of
resistors, zeners and diodes, but — landed with responsi-
bility for the B model design — I developed the circuit of
Fig. 8a).

Here, D ; are high voltage diodes and R; was a 10W
wirewound resistor. Consequently, the input would with-
stand any positive input up to the breakdown rating of Dy,
and a continuous negative dc input up to 316V. Thus as
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Fig. 9. A SLIC usually
has series and shunt
protection
(secondary
protection) for
coping with normal
transients, and in
high lightning risk
areas may also have

» / gas-gap arresters for
additional protection
(primary protection).
Reproduced courtesy
of Philips.

V, Spark-over voltage
Vy  Glow voltage

V, Arc voltage

V, Extinction voltage
G Glow mode range
A Arc mode range

RABOCOGS

Fig. 10. Showing a) the voltage across and b) the current through
a gas-filled surge arrester versus time, and c) the V/I
characteristic of the arrester. Reproduced courtesy of Siemens.

811666. (NTC thermistors, Posistor
ptc thermistors)

Need more

information?

This article draws on information
provided by the following
manufacturers, who kindly
supplied technical data on the
product ranges listed.

Philips Components, The
Mullard Building, Dorking
Business Park, Surrey RH4 TH].
Tel. 01306 512000. (PTC
thermistors, zinc-oxide varistors)

Littelfuse Ltd, 3 Rutherford Road,
Stephenson Industrial Estate,
Washington, Tyne and Wear. Tel.
0191 4158100. (Fuses)

Raychem Corporation, Faraday
Road, Dorcan, Swindon, Wilts.
SN3 5HH. Tel. 01793 528171.
(Polyfuse ptc resettable switches)

Siemens, Siemens House, Oldbury,
Bracknell, Berks, RG12 8FZ. Tel.
01344 396000. (Gas-filled surge
arresters and switching spark gaps)

Murata Electronics (UK) Ltd., Oak
House, Ancells Road, Ancells
Business Park, Fleet, Aldershot,
Hants. GU13 8UN. Tel. 01252
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Fig. 11. Current through a zinc-oxide varistor is negligible in
the standby area A, but increases rapidly with voltage in the
protection zone B. Reproduced courtesy of Philips.

there was no dissipation in R, on positive excursions, the
ac sinewave input rating was 1kV rms short term, 632V
rms continuous — at the cost of 10W worth of heat in R;.
Due to the use of a resistor at Ry, doubling the input volt-
age inevitably doubles the dissipation.

Had high voltage n-channel mosfets been available, the
circuit could have been inverted and redesigned as in Fig.
8b). Now, the current drawn via D| on positive inputs is
constant, and the dissipation proportional only to the volt-
age, not to its square.

An even nattier scheme would be as in Fig. 8c). Here,
above a certain input voltage, the mosfet constant current
generator is shut down, leaving the voltage rating of
diodes D) and D, and the mosfet drain voltage rating as
the only limiting factors.

And even bigger voltages

Voltage transients don’t come much larger than those
associated with lightning. And the final overhead sub-
scriber’s loop run from a telegraph pole to a building is
clearly vulnerable, given that the line makes a pretty good
antenna.

In the event of a direct lightning strike, some damage
must be expected. But very large voltages can be induced
in the line, simply by the electromagnetic coupling from
a nearby ground strike. This is due to the enormous rate
of change of current di/dt associated with the stroke.

In high lightning risk areas, therefore, a twin gas gap
arrester may be fitted at the subscriber’s premises. The
telephone company is equally worried about its central
office apparatus, the front line item being a SLIC - sub-
scriber’s line interface card. This will be fitted with series
and shunt elements to protect against incoming transient
voltages, and will where necessary also have gas gaps, as
indicated in Fig. 9.

For the protection of a balanced line such as a sub-
scriber loop, a twin gap unit with a centre electrode and
two side electrodes would usually be used, rather than the
separate arresters shown in Fig. 9. The centre electrode is
grounded and the two side electrodes connected one to
each conductor of the line — traditionally designated ‘tip’

and ‘ring’, from the days of manual exchanges with jack
plugs.

Striking

When a rising voltage first appears across the gap, no
current flows; the device presents a resistance of some
gigaohms. When the source voltage reaches the spark-
over voltage V, — of 70 to 5000V, depending on type —
the voltage across the device drops abruptly to something
less than the glow voltage V. The resulting glow current
results in a voltage drop across the internal impedance of
the source.

As the source voltage rises further, so does the glow
current through the device, and hence also the voltage
across the device, as the glow regime has a finite slope
resistance. Voltage V, is in the order of 70 to 150V, the
corresponding current being between a few hundred mil-
liamps and an amp or two.

When the voltage across the device reaches Vg, it
abruptly drops further to V,, the arc voltage, which is in
the range 10 to 35V. The slope resistance of the device in
arc mode is virtually zero, and the device can thus effec-
tively clamp a very large voltage spike, passing up to
40KA in the process, Fig. 10.

Following the pulse, as the source voltage collapses, the
current through the device falls until it reaches the arc
maintaining limit — typically in the range 10mA to a few
hundred milliamps. The arc discharge then ceases, as the
arrester re-enters the glow discharge regime.

As the voltage across the device falls further, at the
extinction voltage V,, the glow ceases and the device
becomes effectively an open circuit again. In the event of
the hazard being not an isolated lightning-induced pulse,
but an accidental cross with a power line, other consid-
erations such as follow-on current apply.

Shunt clamp options

A variety of devices may be employed for the shunt volt-
age clamp elements in Fig. 9. High surge rating zener
diodes are available for this application, having a faster
response than the ptc thermistors with their thermal time
constant, which form the series secondary protection.

Another possibility for the shunt voltage clamp is the
zinc-oxide varistor. Like the zener diode, it has a very
fast response — less than 20ns. These devices are avail-
able with a wide range of operating voltages, viz 14V to
550V rms.

Assuming a device with an appropriate voltage has
been selected for the application, then under normal oper-
ating conditions, it will leak less than 300pA, Fig. 11.
But in the protection zone, these low capacitance devices
can tolerate currents of hundreds and indeed thousands of
amps.

The series elements of the secondary protection may be
ptc thermistors as Fig. 9. Due to their low resistance in
the untripped state, these add little attenuation to line sig-
nals. However, their resistance is not entirely negligible,
so they are available in matched pairs, so as to maintain
the line balance. This avoids the conversion of any lon-
gitudinal (common mode) pick-up to transverse (normal
mode) signals. u
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CONTROL ELECTRONICS

Moor
speed controller

Using back emf rather than a shaft encoder for feedback, Andrew Little’s motor
speed controller has the potential to fit into a smaller space and reduces costs
and power consumption. The circuit shown is a discrete component prototype
intended to test the idea before mlcrocontroller implementation. As such, it

makes a useful educational aid.

tor to sample the emf produced with the motor free run-
ning. It assumes that control of the motor is by pulse
width modulation, or pwm.

One of the best speed control methods is to attach an opti-
cal encoder to the motor shaft and let a digital system cal-
culate and correct the motor speed. Another method is to
attach a generator to the shaft and measure the emf produced.

There may be times though when it is inconvenient or
impossible to do either. The motor experimented with here
was a three-winding brushed type incorporated into a micro-
miniature and lightweight .servo with a stated torque of
9.2kg/cm. In this case it was impractical to attach an optical
encoder to the motor due to the small case size.

In the pwm method used by this circuit, Fig. 1 (over page),
power to the motor is disconnected at the end of the duty
cycle and it is during this part of the cycle that the emf pro-
duced at the motor terminals can be sampled. The output of
the free-running motor comprises rectified sine waves super-
imposed, each winding producing one sine wave per revo-
lution rectified by the commutator, Fig. 2.

To get an accurate measurement of speed the raw output
must be filtered. Firstly the power-on part of the cycle must
be removed. I used a Sallen & Key filter for this, but switch-
es are also incorporated (see Circuit Ideas July 1998 page
562, ‘Variable corner frequency Sallen & Key low-pass fil-
ters). These effectively turn the filter amplifier into a sample-
and-hold configuration that samples only during the motor-
off part of the cycle, Fig. 3 (over page).

T his circuit uses the windings of the motor as a genera-

Beneﬁts of a second Pwm circuit

A refinement is to use a second pwm amplifier running at
high frequency to control the filter. As the bumps in the input
are directly proportional to motor speed it would be nice to
be able to control the filter corner frequency to match.

The effect of the second pwm amplifier is to vary the effec-
tive resistance of the resistors thus modifying the corner fre-
quency of the filter. The result is that there will be less delay
in response at high motor speeds with little loss of accuracy

Free;Run E_lg_F

R RS S R R LA

Imdus:lw:'e Spik;é T
.i:t Swatck Off |

............. !;_.2 utput || S S

i ! 1 ms { div

(hand jketch not 0.5 v/ div J
and greater accuracy at low speeds. As a trade-off, response Fig. 2.
time will be lower, but as the motor is running more slowly Representation of
the slow response is acceptable. the output from

During development, I encountered a problem in that at the the motor

point where the motor is switched off, the inductance pro- between the

duces an inverse spike, Fig. 2. T allowed for this in the motor
‘H’ bridge and contained the spike using capacitors and
reverse protection diodes.

However this part of the input needs to be removed as it
causes-large errors, particularly at low speeds. The time
length of the corrupted input is roughly proportional to the
current through the motor at switch off.

Circuitry to measure this and add a proportional delay

power-on input
pulses from the
pwm driver.
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Fig. 4. Timing of
the signals around
the variable-knee
low-pass filter
shown in Fig. 3.

Filter Switch Timing

R R R R R L

™1 Filter PWM
TP2 Motor PWM
TP3 FPWM Enable

TP4 Filter Switches M M'.H_I—H JJUMJHI

g

refer to fig 3 for .
location of testpoints

before starting to sample is now incorporated. It is labelled in
Fig. 3 as “Active delay timer’.

The active circuitry is not strictly necessary and could be
replaced by a fixed delay of longer duration. But it shortens
the delay at higher speeds, where current is low, but where
the sampling time is short due to the longer motor duty
cycle. The more sampling that can be done per cycle the
faster the response capability, Fig. 4.

Circuit details

Being built from discrete components, the circuit shown is
large. All aspects of the system are easy to inspect and mod-
ify and most components should be familiar — and cheap.

In a practical version, suitable one-chip pwm amplifiers
could be used, or the whole circuit could be modelled in a
microcontroller such as the PIC 16C77. This would make the
design very compact. Once the analogue system is optimised
it is easier to define mathematical limits, etc.

I have constrained the design to a single 5V supply. In the
following, to avoid confusion, bear in mind that there are
two pulse-width modulation amplifiers — one in the motor
drive and one in the filter.

Motor pwm circuit

This circuit segment takes the plus or minus signed differ-
ential input control voltage, determines the required direction
and turns this into the the pulses used to drive the H bridge.
It incorporates an adjustable dead band, which is the voltage
either side of zero where the motor produces no output.

In a positional servo this dead band is the ‘off bucket’ that
you are aiming for when you arrive at the required position.
This is achieved by moving the local analogue ground up or
down on the saw tooth waveform, Fig. 1.

The other essential is that pulses applied to the motor have
some minimum length required to bump the motor into
movement. This is adjusted by varying the hysteresis of the
output comparator. A diode is incorporated in the compara-
tor positive feedback which removes the need to adjust this
control when the dead band is adjusted.

As the control input is signed, i.e. either + or —, rectifica-
tion is achieved by switching the polarity of the positive/neg-
ative amplifier according to the polarity of the input.

The 4016 analogue switch is borrowed from the filter cir-

cuit. Offsets are ignored in the current circuit, though a spare
amp is available in the 324 pack to deal with them.

Determining direction

QOutput from the input sense comparator is used to set the
direction of the motor H bridge. Logic dictates that the
inverting buffer mosfet drives the switch. Hysteresis on the
comparator is added to prevent oscillation in the dead band.

The rectified input is then compared with the linear saw-
tooth produced by the sawtooth oscillator and the compara-
tor output is diode Anded with the direction input to enable
the H bridge.

The 2202 or so resistor in the discharge path prevents dis-
charging the capacitor too far before the comparator has time
to catch it. The frequency of the original is about 350Hz with
values shown.

A further comparator sets the maximum duty cycle. The
circuit provides a 100% duty cycle — i.e. always on. But for
the motor speed filter to work correctly the duty cycle needs
to be less than 100%.

Operation of the H bridge in Fig. 1 is self explanatory. The
only precaution necessary is to use some means to prevent
both sides being enabled simultaneously.

With suitable component values the motor supply voltage
can be raised as high as you like. The advantage of pwm is
that the drive transistors are either off or saturated so that
with say an amp of current, dissipation will be, say, 2-
400mW for each transistor switched on, which is quite small.
‘When the enable signal is low, both sides are switched off.

Reverse protection diodes and capacitors contain the
switch off spikes. :

Filtering circuitry
The filter comprises the switched Sallen & Key filter, the fil-
ter pwm amplifier and the current sense active delay section.
Values. shown give a maximum theoretical corner fre-
quency of around 250Hz. The real maximum frequency will
be lower than this due to the on resistance of the switches.
Even with the 4016, on-resistance matching is pretty good.
The amplifiers used for sample-and-hold should be cmos
types with a very high input impedance. My prototype used
a LPC6621N but other c-mos types may be more suitable.
In the pwm amplifier, for variety, a different approach is
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used from the previous circuit. In this case the oscillator pro-
duces an exponential triangle wave. Values shown give a
frequency of about 100kHz.

The offsetting amplifier splits the roughly filtered speed
input into two versions with equal positive and negative off-
sets whose span can be varied by means of the current
source reference current, adjustable via VR;. The open-col-
lector outputs of the 339 give a Nor output, Output enable is
controlled by the active delay timer.

In this circuit the reference current is adjusted so that there
is always some pwm output, even with no motor speed. This
is because with no current into the filter, it tends to float,
although the effect is.small with cmos amplifiers.

In practice, adjustments should be made to give the max-
imum duty cycle possible consistent with the required out-
put ripple at low speed. Bear in mind that as the pulse width
is reduced, the corner frequency and response time of the fil-
ter increases towards infinity. A disadvantage of this set-up
is that during idling both comparators switch, effectively
doubling the frequency. A useful feature of this filter is that
the switching frequency otherwise remains constant, mak-
ing it easier to isolate this source of noise.

Gain of the input amplifier, VR; on AMP;, also modifies
the response. In a positional servo, a large gain would give
a rough output at high speed but with a fast response.
Accuracy would increase as speed is reduced and the
required position is approached. In a constant speed servo on
the other hand, it may be appropriate to reduce the gain to
get the most accurate output.

CONTROL ELECTRONICS

Active delay timer

Ideally, the delay before enabling the filter pwm at the end
of each motor cycle should end just after the raw input has
reached the steady free-running state, Fig. 2.

_Increasing current causes the delay to lengthen propor-
tionally. At the end of the motor-on cycle, the current peak
detector amplifier feedback is switched out to prevent dis-
charging the capacitor. Detected motor current is held in the
peak-hold capacitor, the ramp generator starts and the com-
parator output is high until the delay has elapsed.

The bistable device then flips, enabling the filter pwm
until the start of the next motor on cycle when the filter
again becomes a sample-and-hold amplifier.

Values shown give a delay of around 200ps per detected
amp. At long motor duty cycles, the active delay circuit
allows more sampling to be done per cycle thus improving
the response time and accuracy of the system. Theoretically
for best correlation between accuracy and response the
motor pwm duty cycle should be <50%.

Performance

In practice, the circuit performs well with good accuracy
and linearity at high and low speeds. Performance will prob-
ably not match an optical encoder, but the scheme could pro-
vide an economical alternative as code in a microcontroller.

Although originally intended as a test bed for a microcon-
troller based system, the circuit suggests an entirely analogue
solution, doing the PID calculations with op-amplifiers. m
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In television’s short history, the
development of video recording tech-
nology has lagged behind broadcast
television by decades. In 1956, Ampex
in the USA demonstrated and market-
ed the world’s first practical broadcast
video recorder.! It was one of the great
technological achievements of the tele-

Before videotape, ‘tele-recording’ —
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Dawn of
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.racordsd on disc

seventy years ago -
thirty years before
video tape
recording became
possible. What is
more, this is the
first time it has
been seen since it
was recorded.
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recording, between 1927 and

1928, John Logie Baird experi-
mented with recording his television
signal onto discs. Five years later,
enthusiasts made a few off-air disc
recordings of the BBC's 30-line tv
broadcasts. The discs have remained as
curiosities since then, defying attempts
to retrieve recognisable pictures.

For many years I have been seeking
out and restoring these discs using soft-
ware signal and image processing. The
images recovered from the discs give a
remarkable insight into those pioneer-
ing days of tv. As a bonus, analysing
the recorded signal and its distortions
unfolds a wealth of new information
on the mechanical tv era.

Thirty years before videotape

Recorded live...

In television’s short history, the
development of video recording tech-
nology has lagged behind broadcast
television by decades. In 1956, Ampex
in the USA demonstrated and market-
ed the world’s first practical broadcast
video recorder.! It was one of the great
technological achievements of the tele-
vision age and transformed broadcast
television services, rapidly becoming
essential to programme production.

Before videotape, ‘tele-recording’ —

*Donald F Mclean BSc [Hons| CEng FIEE

filming a television display — was the
only method of capturing the fleeting
images. Broadcast companies used the
technique widely and for many years
after the introduction of videotape. The
quality, however, was always poorer
than the original material largely
because it had the extra distortion
incurred by being displayed and
filmed.

The first recordings?

The earliest direct video recordings
appear to come from Ampex’s video
recorder between 1951-56, or the

Fig. 2. A single spiral 30-line Nipkow
lens disc set up for the Baird
standard. The area for imaging or
display is shown in green. For a 1.5m
diameter disc, this area is only about
6cm horizontal by 14em vertical,

contemporary audio
discs, these are the
different types of discs
that contain the
world’s earliest-known
recordings of
television.
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HISTORY

Fig. 3. The Baird
standard called for a
vertical letter-box
format designed for
viewing people from
head-and shoulders
to long-shot. The
subjects that came
across best were
those that showed
plenty of movement.
The characteristic
curved picture
comes from using a
Nipkow disc.

Fig. 6. The
author’s
modelling of
Baird’s
Phonovision
recording studio
of 1927/28 shows
the drive-shaft
from the scanning
disc connected
through a 3:1
worm gear to the
record platter.

BBC's VERA and RCA’s 19532
experimental linear video recorders.

In the UK, the earliest tele-record-
ings come from just after the Second
World War. In the USA, the earliest
recording appears to be of 48-line
mechanical television made in 1930
by GE of Schenectady, New York.
Of the BBC’s historic pre-war 405-
line service that started in 1936,
there is no recorded material other
than newsreel and film inserts used

to support live television.

Recently, I restored several direct
video recordings, Fig. 1, that pre-date
that period. They span the pioneering
days from soon after the world’s first
demonstration of television by John
Logie Baird in 1926 to the BBC 30-
line Television Service that ended in
1935. They are now recognised as
being the earliest video recordings in
the world.

How could such recordings have

Fig. 4. John
Logie Baird in
1927 at the
Leeds
demonstration
to the BA. He is
posing with a
wax cylinder
video
record/playback
system - the .
precursor to
‘Phonovision’.
The drive shaft
probably
connected the
Nipkow camera
disc with the
cylinder drive.
No cylinder
recordings have
survived.

Fig. 5. This frame-sequential colour
15-line dithered image from normal
audio cassette tape was generated by
the author to simulate what Baird
may have seen in his studio in 1928.

been made decades before Ampex’s
achievement? To answer this, we need
to review television’s roots.

The dawn of television

Spurred on by the discovery of the light
sensitivity of selenium in 1873, the
transmission and reception of still pic-
tures over cable was demonstrated in
the late 19t century without the advan-
tage of electronics. Fleming's thermion-
ic diode valve in 1904 and de Forest’s
triode valve and amplifier of 1912
kicked off the electronic revolution that
was essential for television. By the
early twenties, news-picture ‘facsimi-
les’, some even using digital coding,’
spanned thousands of miles.

In contrast to these slow, yet high
quality  transmissions,  television
required several pictures per second to
give the perception of motion. The
advantages offered by electron tubes
for television camera and display were
recognised (19084, 1911%) well before
their practicality. The practical electron
tube display first appeared in the twen-

ties and the camera — a major techno- *

logical challenge in itself — in the thir-
ties.

Several mostly independent pioneers
around the world, including Baird in
the UK and Jenkins in the USA,
focused on the achievement of a prac-
tical television system by adapting what
already existed to their purpose. They
used the only method of scanning the
scene available — mechanical scanning.
Of the many methods developed for
scanning, the Nipkow disc® became the
most popular. It supported the devel-
opment of several of the first practical
television systems for almost half a
century after its patent.

The Nipkow disc was normally one
spiral of holes or apertures spread
equally around the outer part of a flat
disc, Fig. 2. The path each aperture
swept out, through the angle between
apertures, corresponded to a line in the
image. The radial distance of each suc-
cessive aperture changed in equal steps
so that, in one revolution, all the aper-
tures swept out the area of one tv
frame.

By masking off the area and placing a
photocell behind it, we have a televi-

sion camera. By placing a variable ]ighl‘

source — usually a neon — behind a
similar disc, we have a television dis-
play. With synchronisation of camera
with display, we have the vision chan-
nel for television.

The first demonstration

of television

First with a demonstration of scanning
and display of moving pictures in
reflected light was John Logie Baird on
26th January 1926. Baird’s transmitted

Fig. 8. The experimental ‘Phonovisor’ replay device used a large diameter Nipkow

Nt

disc underneath the record platter. A light source at the right shines up through
the disc via a mirror. This arrangement could also have been used for recording.

standard of 1929-1935 was 30 lines per
frame refreshing 12.5 times per second
Fig. 3.

Line scanning was vertical, from bot-
tom to top with frame scanning from
right to left. Baird chose an aspect ratio
of 3.7 — a vertical letterbox, optimised
for televising individuals from close-up
portrait to long-shots.

The mechanical nature of his
Nipkow-disc-based system, and the
sensitivity and bandwidth of photo-
cell-amplifiers, constrained his tele-
vision picture to mere tens of lines
rather than the hundreds of lines of
the electronic systems emerging in the
thirties.

However, this low definition turned
out to offer a distinct advantage. The
highest vision frequency was so low
that it was in the audio spectrum. Both
this narrow bandwidth and the ease of
creating different scanning arrange-
ments were the main reasons why
Baird was able to achieve so many
“firsts’ — years before they were repeat-
ed in electronic television.

Inventions

Spurred on financially and technical-
ly by his early demonstrations, from
1926 to 1928 Baird patented and
developed a series of innovations that
covered almost every engineering
aspect of television, Fig. 4.

. He demonstrated colour television,
Fig. 5, stereoscopic television, (near)
infrared, and long-distance transmission.
In early 1928, he demonstrated recep-
tion of pictures across the Atlantic in
East Coast USA from transmissions in
Surrey, England.

In the months leading up to that event,
he not only transmitted live images, but
also used his latest experiment,
videodisc recordings.” These and other
demonstrations served to establish Baird
in the public’s eye and to raise general
awareness of a television revolution.

Today, little evidence remains of
these early achievements. This makes it
difficult to be factual about Baird’s con-
tribution to television — especially in his
most publicised creative era of the late
1920s.
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Fig. 7. Baird’s patent for the
‘Phonovisor’. A Nipkow disc
under the record platter
provides what must be the
cheapest and simplest video
replay device ever designed.
The Phonovisor required the
specially prepared
Phonovision discs to be
recorded synchronously with
the camera disc. Looking into
the viewport, the picture
would be seen perfectly
stable, independent of
playback speed.




HISTORY

Fig. 9. On the left is an attempt from the seventies at replaying
a Phonovision disc (10th January 1928) without using a
computer. On the right is the same disc and subject enhanced
by custom software signal and image processing.

Fig. 10. Baird’s temp
secretary, Mabel
Pounsford, captured on
disc on 28 March 1928.
Her identity was
discovered after the
restored pictures were
broadcast in 1993 on
Channel 4 and recognised
by a relative.

Fig. 11. The
earliest-known
video recording of
broadcast
television from the
BBC, 21 April
1933. The main
feature, captured
on disc, was the
Paramount Astoria
Girls with their
high-kicking
routine.

Various interpretations of his works
have both over- and under-stated
Baird’s importance. However, the sig-
nificance of one of his achievements
from that period has only recently been
recognised. This is his recording of
television — the first in the world.

Phonovision and the
‘Phonovisor’

In 1926, Baird applied for a patent on
an idea for recording vision and sound
signals.® He called this process
‘Phonovision’.

‘What made Phonovision unique was
its mechanical coupling of the camera
mechanism to the record platter, Fig. 6.
The same linkage on playback would
have ensured a rock-steady picture
from the disc. In one simple concept,
Baird eliminated the effect of speed
variation during recording and play-
back.

A subsequent patent” described the
‘Phonovisor’, Fig. 7. This was to be a
simple machine used for both playing
back and displaying pictures from the
Phonovision discs. The Phonovisor
would have looked like a conventional
gramophone. However, mounted coax-
ially with the disc platter was a hori-
zontal Nipkow disc with the apertures
on the rim outside the disc platter.

Although highly innovative in its
simplicity and inherently cheap, neither
Phonovision discs nor the Phonovisor
ever appeared commercially. Unlike
Baird’s other experiments, the repro-
duction of pictures from the
Phonovision discs — though undoubt-
edly attempted in the laboratory, Fig. 8
— was never publicly demonstrated.
From his own comments, it would
seem that Baird was never sufficiently
satisfied with the picture quality to
give such a demonstration.

Baird moved on to other ideas and

abandoned Phonovision. He passed a
few of the discs to museums'? and to
his friends and employees. Over sub-
sequent years, many people attempted
reproduction of images from the
Phonovision discs.!! Their efforts
yielded only crude distorted images,
Fig. 9.

What Baird could not have realised
is that more than sixty years later the
faults during recording could be cor-
rected in a personal computer,!®!3
restoring the latent image on his discs
to a recognisable form. Those images
give a remarkable insight into those
pioneering days of television, Fig. 10.

But the images are only part of the

discoveries made. Studying the details
of the video signal tells us the camera
type and even how well it was built. In
addition, analysing the faults on the
recordings gives a unique and in-depth
understanding of the difficulties Baird
encountered.'* From previously being
mere curiosities, the discs have today
become one of Baird’s most historical
legacies.

The 30-line broadcasts

In September 1929, after much lobby-
ing, the Baird Television Development
Company started a series of experi-
mental transmissions through the BBC
transmitters.

For nearly three years, for no fewer
than five times a week, the Baird
Company produced its own pro-
grammes from its laboratories in Long
Acre. In August 1932, the BBC took
over full control and started the BBC
Television Service with regular pro-
gramming from studio ‘BB’ in the
basement of Broadcasting House.

It now seems that a few of the enthu-
siasts watching the television pro-
grammes on their Baird ‘Televisors’
were moved to use their domestic
audio recorders to record the vision
signal for subsequent playback.
Although the quality of the result
would have seriously disappointed
them, they very fortunately kept the
discs safe rather than destroying them.

Off-air recordings

News of my discoveries from the
Phonovision discs triggered some
tremendous finds. A single privately
recorded aluminium disc found in
1996, with just the cryptic words
“Television 1933" written in ink on the
label, was the first.

The material on the disc overturns
established views on the 30-line BBC
programmes. After restoration and
analysis, this disc contains the earliest
known recording of a television broad-
cast — in fact, a television special Fig.
11. It was broadcast in April 1933, just
eight months after the start of the BBC
30-line Television Service.

The camera technique, lighting tech-
nique and production features are all
unusual and unique. The rapid pace of
the performance is stunning and pro-
vides us today with a true measure of
Britain's heritage of television pro-
gramme making.

In early 1998, another discovery was
made. A set of unmarked privately
recorded aluminium discs has turned

out to contain the highest quality origi-
nal 30-line vision recordings known to
exist.

From the video characteristics, they
were extracts from BBC transmissions
from the latter part of the 30-line ser-
vice. By that time, the BBC had moved
out of Broadcasting House into a new
studio in 16 Portland Place.

One of the singers on the discs is
Betty Bolton, Fig. 12. Betty is a well-
known contralto, who performed over a
dozen times in front of the 30-line cam-
eras, Her visual performance on disc is
exceptional — even on a sixty-year old
corroded aluminium disc she still man-
aged to charm her re-discoverer.

In 1935, the first video disc was sold
in the UK. A 78 rev/min test disc
intended for ‘lining up’ displays, it con-
tains only static lantern slides of cartoon
figures, Fig. 13. Although a collector’s
item today, this, the ‘Major
Radiovision’ disc, contains little of
interest for the historian. It is certainly
not, as has been claimed, ‘Phonovision’.

The parallel developments of televi-
sion in other countries suggest that there
should be similar discs around the world.
To date, I have only found discs of
British television. It may be simply that,
like the British discs before this restora-
tion work, recordings made in other
countries were written off as unplayable.

In summary

The discovery and restoration of the
discs falls somewhere between being a
computer-age detective story and a
practical example of technological
archaeology.

Applying the latest technological
advances of the eighties and nineties has
given us a unique view of the latest
technological developments of the
twenties and thirties. What makes this
so fascinating is that the material comes
from such a dynamic and important
period in Britain’s technological history.

After 1500 programmes, the BBC 30-
line service closed on 11 September
1935, In November 1936, the BBC re-
opened its television service with high-
definition television. The massive tech-
nology leap that television had made
left recording technology far behind. It
would be nearly twenty years before
direct video recording could catch up.

I plan to produce two follow-up arti-
cles covering in more detail the dis-
coveries from Baird’s Phonovision and
the restoration techniques used, the later
BBC tansmissions and how they appear
in context with today’s television.
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Over £600 for a circuit idea?

New awards scheme for circuit ideas
® Every circuit idea published in Electronics World receives £35.
® The pick of the month circuit idea receives a Pico Technology ADC42 - worth over £90 - in

addition to £35.

® Once every six months, Pico Technology and Electronics World will select the best circuit idea
published during the period and award the winner a Pico Technology ADC200-50 — worth £586.

How to submit
your ideas

The best ideas are the
ones that save readers
time or money, or that
solve a problem in a
better or more elegant
way than existing circuits.
We will also consider the
odd solution looking for a
problem - if it has a
degree of ingenuity.

Your submission will be
judged on its originality.
This means that the idea
should certainly not have
been published before.
Useful modifications to
existing circuits will be
considered though —
provided that they are
original.

Don't forget to say why
you think your idea is
worthy. We can accept
anything from clear hand
writing and hand-drawn
circuits on the back of an
envelope. Type written text
is better. But it helps us if
the idea is on disk in a

opular pc or Mac
ormat. Include an ascii
file and hard-copy
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Turn your PC into a high-performance virtual
instrument in return for a circuit idea.
The ADC200-50 is a dualchannel 50MHz digital storage oscilloscope, a

port, ADC200-50 also offers non-volatile storage and hard-copy facilities.
Windows and DOS virtual instrument software is included.

20ksample/s. This single-channel converter benefits from all the
@strumenmﬁon features of the ADC200-50.
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25MHz spectrum analyser and a multimeter. Interfacing to a pe vid its parallel

ADCA42 is a low-cost, high-resolution a-to-d converter sampling to 12 bits at
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Thermometer for the -40°C to 150°C range
d l n MTS 102 current-controlled since the best current for the sensor
/ rv temperature sensor, controlled is 100pA, R,=500Q, making the
Un er .ove o tage by a transconductance amplifier, will  output voltage
indicate temperature to within 2°C. .
p rotec“ on Output voltage and base-emitter Vous(1+Ro/R))VeE:
quipment taking its power from an external supply is voltage are related by, For more electronic thermometer
sometimes exposed to the risk of being connected to a R+R-RRg circuitry, see the application note
higher or lower voltage than is wanted. The diagram shows Vo= T‘m’l = Vi from Burr-Brown in the April, 1993
a circuit that will prevent damage while drawing little i h R in  issue, page 331.
current from the supply in an overvoltage state. which the transconductance g, Kamil Kraus
Maxim's MAX6310 is a multiple-input, programmable =19.21, I, being the op-amp control ~ Rokycany
reset ic, arranged to monitor the input for voltages less than current. Czech Republic
6V dc at pin 3 and voltages over 15V dc at pin 4, dividers If 1-R,g,=0, then R,=1/19.2/. and, BI18
R, 5 and Rj 4 programming the ic inputs. Current-limiting Wide-range
diode D supplies a nominal 5.75mA to the zener diode D, A thermometer
to provide a 4.7V supply to the ic, this rail also being i JV\}\, using a diode-
monitored by pin 5. | connected MTS
When the input from the power supply is within the 6- S il 102 as the sensor,
15V window, /Reset is high, Tr; is on, taking 2mA, Tr; is 2 its current
on and the power supply is connected to the equipment. controlled by the
Inputs outside the 6-15V window turn Tr; off, protecting op-amp.
both Tr, from undervoltage and the equipment from +_~1/2 XR13600 v
overvoltage. The transistors shown will block up to 30V, F=on
but devices with higher ratings may be used. Diodes D3 4 10k
protect the ic pins ’3 and 4 during an ﬂvervol‘tag‘c condition. R, 10k MTS102
An overvoltage input causes a response within 20us, C3
being large enough to prevent the output voltage rising -16V
very far in that time. R,
Terry Millward 1k (818)
Maxim Integrated Products
Reading ™,
(B38) Sid431
D,
Vi, CCLI_WS?SO e 1) ( Vi
(5 Dy/D, Ry
BAT85 2k If the power supply
voltage is under or over
st S OO o o b e R preset limits, it is
|| Vee ic | disconnected from the
| g equipment within 20ps.
I
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I
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Rs | |
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Modulated, bipolar
electrostimulator

his is an improved and extended version of the
stimulator published in the February 1998 issue, a

providing bipolar trains of pulses with variable amplitude
and frequency .

Oscillators Try 3 and Tr; 4 only operate when the active
electrode at d touches a biologically active point on the
body, effectively grounding D, and Cs, since these points
exhibit less resistance than is shown elsewhere. The
oscillators switch on in turn as the If oscillator formed by
IC, alternately turns on 775, so that the output at the b
active electrode is alternate positive and negative pulses at
frequencies determined by the settings of R3 ¢ and the
switching of C3 473

The level of resistance at the electrode required to
switch on the oscillators is set by Ry j0; R s determines the
switching frequency of the /C, oscillator and S, switches c
the oscillators on continuously, if required. The common
resistor R, limits current during an accidental short on the
electrodes.

To indicate operation, D , and the piezoelectric
transducer BF; are provided. The four infrared diodes d
across each led afford the possibility of combined
electrostimulation and infrared therapy.
Vasiliy D Borodai
Zaporozhje
Ukraine
(B44)

gy

s g

r

b HF pulse train

|

t

- .
I

v LF pulse train

(B44b)

Improvements shown by this electrostimulator over an
earlier design include bipolar pulses of variable
amplitude and frequency.
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The Low Cost Controller . CIRCUIT IDEAS

That’s Easy to Use A

Features _ Delay circuit for frequency and duty-cycle changing
The K-307 Module provides the features , Al . ;
required for most embedded applications riginally designed to delay a 50% duty-cycle waveform of the monostable output pulse; the circuit only works if T4<7/2, in
Analogue * 4 Channels in 1 Channel out without changing any of its timing, the circuit shown in Fig. 1 whith case there are two possibilities.
ngifﬂ e 36 Digital in or out & Timers will also change the duty cycle or the frequency of an input, If T5<1,, the circuit delays the input pulse by t,, as shown by the
Serial * RS-232 or RS-485 plus 12C depending on its pulse width. Electronic Workbench analysis in Fig. 2, still keeping the same duty
Display o TOD both vistaiid pmikics The duty cycle of the input to the circuit is T/T and T, the width cycle. For 14 of 7/4 and a 50% duty cycle, Fig. 3 shows that the
Kivheord v THeae B 5 Barsrete kg lfoar 4 frequency at A is twice that of the input.

Mem . > psz t ilabl e board 4 e.g. CD4098 e.g. CD4013 If, however, T,>1,, the duty cycle changes to T4/ T as in Fig. 4,
Low Power « M ! e; e he - &zar T Fig. 1. e the duty cycle of the output being independent of the input. With
any modes to choose from 1, Q D Qp— 1,=T/2, the output would have a 50% duty cycle, as in Fig. 5.

Development — Q E Ahmad
The PC Starter Pack provides the quickest method input P Q] ?amascus-Harasta
to get your application up & running - g : ; o
Operating System + Real Time Multi Tasking > 3 g st f f (B20)
langunges ¢ ‘C°, Modula-2 and Assembler - : . . . (B50a) _ output
Expansion e Easy to expand to a wide range t

st o | ] e e IR s e i Y i B B R

¢ circuit, top
depending on
AU LT AU iU U U U UUUL  settings o

delay without

3|H||| ”l ||||||||||||||[| || | B|||||||]||]|||||]|| ||||| |||||| change, or to
Fig. 3. Change

frequency or

Other Features
Real Time Calendar Clock, Battery Back Up,
Watch Dog, Power Fail Detect, STE 1/0 Bus,

duty cycle. In

8051 interface, 68000 and PC Interface : b / “
Cambridge Microprocessor '
Systems Limited
' ‘ 3 Units 17 - 18 Zone ‘D’ :
Chelmsford Road Ind Est F
3 \, Great Dunmow Essex CM6 1XG (LN | N | | N | A | LT | | o | Fig. 2, 7ty in

E-mail cms@dial.pipex.com Fig. 3, y=T/4,

Phone 01 371 875 644 : — Qe

and in Fig. 5,

P 1 Ta=T/2.
CIRCLE NO.116 ON REPLY CARD ' B

B B
CHELMER o QY @ 100% Tansparent Gabe Replscement 1 AREEARAEEAE S
VALVE 00 ¥ © No Special Software Drivers Reguired | . e :
5 Typically Only 10ms System Latency | — ; 7 A TR
i Bytes o Com Files | : . ; As input A turns Tr; on, the op-amp outgoing signal is input to the op-amp
CO M P AN Y B Handles ‘Iﬂg‘ﬁ SY NS l_Blﬂﬁ ﬂh? Te|ePh°.ne .n'erface output rises and turns on the coupler and received signal picked up at its
@ Dual R8232 + RBA2ZRSADS Interfaces nstead of the special transformer and OP,. This, in turn, switches on OP; output. : | KN
I 71 \ T RF P e e -line-current vdr normally used in a when line current through Tr; has risen For protection against interference
fy iy 'ee,d qlves/ ubes or Power ) telephone interface, this circuit performs  sufficiently to develop the photodiode pulses on the line, the 250V vdr and
Transistors e.t.c. ...then try us! that function using an op-amp and two  voltage across the 75X resistor. This 80V zener are included.
We have vast stocks, widespread sources and optocouplers. closes the feedback loop around the op-  fean-Marc Bra:jssa‘rf
s : : : amp and the line current is maintained Saint-Laurent-du-Var
33 years specialist experience in meeting our +5V atsconstant levell Erand
ements. Since the circuit is bidirectional, (B52)
i_o output 1A
+
K; sov
1w
100R )
! =X
Trp
2N1893
New from Radio-Tech the RTcom Radio Modems offer with small VDR
industry a competitive alternative to cables. Fully customised heatsink R - >
- ; - versions are available to suit customer needs at little or A
Tuned to the needs of the Professional User no additional costs. I
' ' Phone
Chs:rlnlz::r Valve Company :-..1 30 New London Road, Q Radio - Tech Limited, Overbridge House, Weald Hall Lane o fine
Chelmsford, Essex CM2 0BG = ng land \,/*vak Thornwood Common, Epping, Essex CM16 6NB. ki b 2 i
) Sales +44 (0) 1992 57 6107 (4-lines) Fax +44 (0) 1992 56 1994 voiding the use of a transtormer, this
244-01245-355296/265865 ppioeemsiair Sl balcsBradios deman otk bidirectional telephone interface is
Fax: 44-01245-490064 g http://www.radio-tech.co.uk optically isolated and protected.
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THIS REALLY IS A VERY GOOD OSCILLOSCOPE including

2 Probes, Pouch & Front Cover ONLY £400

TEKTROMIX 400 SERIES

T

468 Digital Storage Dual Trace 100MEz Delay .

HC3502
Dual Trace 20MHZ SmV-20VDiv; 0.2 s Secs - 0.5
Sec/Div, X-Y, X5 magnifier; TV Sync etc

PRILIFS PHS]J‘MFMMEH\IIWWQM B
FHALIPS PMSL37 Swees Fune Gen 0. 1He-200Hz Siae/59/Te sic .. 250

CLASSIC AVO METER -
A DIGITAL AVO DAT16 3% DIGIT

Complete with Batteries & Leads
SRRSO o || s . 1}

METROHM 94 - 500V Baggery Meggar 1
{ oseful back-up for fault finding).
Complete with Batteries and Leads
ARV £35
SOLARTRON 7045

A digi Berch Multimetes with

SOLARTRON 7151 DMM 6 digit IEEE £450

DMS 38504 Digital Storage/DMM
Handhedd LCO display 2 Channel S0MS/S. Auto Range. 4 digit
DMM/Capacitance/Frequency Counter, Battery Operation or
external 7.5-5VDC e, AC Adaptor (Not supplied). RS232
Comes in Black Carrying Pouch comglate with 2 scope
probes; DMM leads, Manual,
For Only £400

DTS 40 Digital Storage
Dual Trace 40MEZ. 20MS/S Storage. Cursoes + On Scresn
Readout. Sweep Delay, interface etc. eic. Supplied Unused in
onginal bow complete with 2 Probes & Manual.
Amazing Value atE400

DTA 20 Dual Trace - 20 MHz
At Mag; TV Trig etc. Unused & Baxed
with 2 probes & Manual

[-,_ 1

3 3
Farnell PSG1000 10 KHz-1 GHz
AM/FM Syntesised Signal Generator Portable
Un-used £1500 Used £995

Farnell AMMZ000
Sophisticated Automatic Modulation Meter 10 Hz-2.4 GHz
{Looks similar to above PSG1000)  Un-used £1250

3KHai3.158Hz RMSIAVERAGE!
PEAK: Weighted Fiters, Digital Display
of 1pm; 4 digit Freq Counter
[0.01KH2-9.999K Ha
Q0] KKz 558k )
Used £400 Un-used 500

POWER SUPPLY Mode! HSP3010
0-30Volts; 0-10 Amps Current
Limiting. 2 Meters,

Used £160 Ur-used £200

GOOOWILL GVTA27 DUAL
CHANNEL AC MILLIVDLTMETER
104V 300V in 12 Ranges
Frequency 10Hz-1MHz
Used E100 Un-used £125

GOOOWILL GFC BO10G FREQUENCY
COUNTER Range 1hz-120MHz 8
Digit Display 1 5mV RMS Sensitivity

Un-used £75

ANALDGUE MULTIMETER Mode! HC260TR AC/DG Volts; DC
Ciarent 10Amps; 17 Ranges; Continuity Buzzer; Transistor Tester

Un-Used £15
STEREQ AUDIO BALANCE T0 UNBALANCED CONVERTOR
e For Car Radio Senvicing Un-used £10
- FARNELL LFY

Mty B | SinerSaOsillalor 104z 1 Wiz

i il 2- 1

o e £75
POWER SUPPLIES

FARMELL AP100/30 0-100 Volts; 0-30 Amps Autorangeag ... o
FARMELL HBO/25 0-60 Vedts; 0-25 Amps..... L £400
FARMELL TSVIOMK2 70 Vofls 5 Amps/35 U‘nﬂs lli Amns

]

ADC42
WINNER

SOLARTRON 7150 DMM 6% digit IEEE £300
True RMS

STEWART of READING
110 WYKEHAM ROAD, READING, BERKS. RG6 1PL

Hardly Used £150 Un-used £200

[S1=+3 [FARBELL L12-10€ 0-12 Voits; 0-10 Amps__...
_ = ,‘.‘ FARNELL LT30-2 0-30 ¥olts; 0-2 Amps Twice....
FARRELL LT30-1 0-30 Volts; 0-1 Amps Twice....
= R THUBLEY-THANOAR TSX1820 Procision PSU 6V, 20 Amy
Wayne Kerr AMM 255 THURLBY-THANDAR TSP3222 Programmezble 32V, 2 Amps T-'ce

Autamatic Modulation Meter AM/FM 1.5 Miz-2 GHz 34 Digil GP8 Dighal
Un-used £500 THURLSY PL320 0-30 Yolts, -2 Arps GPIB Digta

THURLBY PLI10 0-30 Volts: 0-1 Amps Digital

DUMMY LOAD 'N' TYPE 50 ohm 75 watts Un-used £30 MANY MORE POWER SUPPLIES MWRILABLE

Telephone: (0118) 9268041. Fax: (0118) 9351696

Callers Welcome Sam-5.30pm Manday to Friday (other times by arrangement)

Used Equipment - GUARANTEED. Manuals supplied.
This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for lists. Please check availability before ordering.
CARRIAGE all units £16. VAT to be added to Total of Goods and Carriage.
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CONTROL & ™
ROBOTICS jhntord

Instruments
BASIC Stamps-

Scenix
® Re-Programmable @ Fastest 8-bit micro
@ BASIC language @ 50MIPS

® RS232 Serial ports @ Flash Eprom 7
® 8 or 16 VO lines ® 18/28 pins {7, A
@ SPI/DTMF -<

® PIC16C5x

® Fast development pin replacement

Serial LCDs

® RS232 Serial interface i
°® ZXI 6 to 4x40 ’ E::—:‘ll f'Hj.’_t’ 2418
® Simple 3-pin connection

® Integral Keypad option

Robotics

® Large Numerics option
@® Driver chips available for OEM use ® Humanoid
@ 5-Axis Arm

3-Axis Machine @ Walking Insect

@ Stamp 2 based

® Drills PCBs

® 3-Axis movement
@ Stepper drive

® 4 thou resolution

Servo Controller

@ Win 3.1
software | @ Control up
to 8 servos
® RS232
’ o rasie IR Decoder

@ Uses any remote
@ 7 digital outputs
@ Toggle/momentary
® Re-Programmable

Milford Instruments 01977 683665 www.milinst.demon.co.uk
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20 PIN DUAL IN LINE

/ Mather Board MB1

Consumption 3mA.

Fully meets BS5428-9

<

* PPM10 In-Vision PPM and Chart Recorder %

* Advanced Active Aerial 4kHz-30MHz * Stabilizer
frequency shift units for howl! reduction * 10 Outlet
Distribution Amplifier * Stereo Variable Emphasis
Limiter « PPM9, PPM5 hybrid and PPM8 IEC/DIN
-50/+6dB drives and movements * Broadcast Stereo
Coders * Broadcast Monitor Receiver 150kHz-30MHz %

SURREY ELECTRONICS LTD
The Forge, Lucks Green, Cranleigh GU6 7BG
Telephone: 01483 275997 Fax: 01483 276477
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Zero reference

2N 2905A

A a 0-1omV
Sw. posn, © 0 100mV
1POSN. ¢ 0. 1000mV
d 0-5000mV

CIRCUIT IDEAS

= vry
5k

10T

Variable millivolt generator

current source used to provide current
to the LM336 2.5V reference, are
responsible for the generator’s
stability and relative independence of
the battery voltage.

The reference voltage is buffered in
IC 4, the output from Tr| being 3V to
IC)y, which provides the zero

roviding up to 5V in four ranges,

the smallest being 0-10mV, this
battery-powered generator has very
low output impedance and will source
up to 100mA in any range. It is stable,
variable and may be modulated. Drift
is less than +10uV on all ranges.

Two ics, the LM334 programmable

Span

mV adjust T

generator | jnput mA

meter

Zero

Converter

mV/mA ety

(B48a)

reference and 8V to give the various
ranges by means of potential dividers,

whose outputs are then buffered in
IC. after selection by Sw;. The

output of ICy is slightly negative of

zero, being driven by a potential

derived from the battery zero and the

zero reference to give a negative
swing to the output of about 6mV.

Potentiometer Vryis a ten-turn type,

the output going to the Class AB

amplifier to provide the output, 7y

being protected by Trg.

Modulation input is attenuated by
22dB for my particular application,
but may be varied by R3637, bearing

in mind that R3 must equal R34. I

recommend the use of 1% resistors

throughout.
D Heywood
Buckley
Flintshire
(B48)
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CROWNHILL ASSOCIATES LIMITED
The Old Bakery, New Barns Road,

Ely Cambs. CB4 7PW
Tel: +44 (0)1353 666709 Fax: +44 (0) 1353 666710

Low cost professional quality Smart Card Systems

CHIPDRIVE EXTERN
Intelligent programmer for Smart Cards using the International Slandard
T=0 or T=1 protocols also Memory and Secure Memory using I'C, 2-wire
& 3-wire interfaces |
Supplied with software to read and write to most popular secure smart cards, inc GSM, PAY
PHONE and ACCESS CONTROL cards. i

T=0 0r T=1 @ 3.570MHz
RS232 @ 9600 -11500 bps £69.var |
Internal Supply/Ni-MH P&P £7.50 |

Size: 100x70x80 mm Weight 660 Gram
Supplied with CardServer AP for easy
development of SmartCard Applications
using Visual Basic, Delphi or C++
Supplied with Sample Memory cards &

Secure Smart cards :
€E compliant |
— "}

Chip Drive Intern Most popular smart cards are

plastic, the size of a credit

3.5" floppy bay version of the CHIPDRIVE.
card, with an embedded

Applications are available to provide SmartCard controlled

access of data on Hard drives or "PC-LOCK”", to contral access g’pz’;%f:;essosryi?;fm”igg
to the whole PC Fully Gompatible ‘!‘ODLEOK for systems erasable nonvolatile memory,
3 £85.00 + £5 P&F + VAT

development. Physical protection against

unauthorized tampering with

. the card is provided through
. the following scheme:
F. The microprocessor and
. memory are created as a
i single chip. This insures
5 . there are no data paths that
" can be monitored or probed, This chip is
connected to a thin circuit board and
encapsulated with an epoxy. The “module”
is then glued within a “well
milted into the plastic card. This
prohibits  physical access to the
microprocessor and provides a more
durable medium than magnetic stripe

e85+ 5P5P e,
iz Chipdrive
Developer Kit

micro, sample cards
and Toolbox

£99.95 + P&P + VAT

NEW CHIPDRIVE -micro
Fully Compatible with TOOLBOX for application
development. Featuring the same functionality as
Chip Drive Extern but in a small neat low cost
package, similar in size to a smart card.

———

=

hup:ﬂwww.towitoko.cz uk
http://www.crownhill.co.uk
http://edsim.cambs.net

The microprocessor operates under
control of a “built in" program called
an operating system. A serial interface
- which make it impossible to access
the memory directly - is employed to
communicate with the card, An IS0

(International Standards

Organisation) protocol is used to

exchange commands and data with

the card.Finally, Holograms, signature
stripes, photos, etc can be applied to

! card for additional security. And the

card can be custom printed with your

artwork. Crownhill can supply OPEN

ARCHITECTURE cards, that will aliow

you the end user to create your own

. operating system, to control access to

TOOLBOX

XO0OWroo-H

Driver and application software is available for the
CHIPDRIVE family of terminals including the command
set DLL for Windows 3.11/95NT, easy to use 16 and
32 Bit DLLs with just one function call to the
“CardServer”, a powerful Background task which
relieves the applncatlon programmer from device and

card administration. Featuring automatic protocol and | the EEprom memory of up to 64Kbits
card type detection. Allowing several applications to {8Kbytes) in size. Crownhill have off
access one terminal dependent on the type of card the shelf operating systems for Control

inserted. access, Electronic purse and Portable

£29.95 + £5 P&P + vAT Document applications. Others can be
- - e written to your specification.
SMARTCARDS Available from Stock: ]

GemPlus, Atmel, Xicor, Siemans, SGS Crownhill and mare .
SLE4442, 4432, 4418, 4428, 4404, ATS8SCxxx, AT24c01-16.
GPM103, GFM1K, 2K, 4K, GPM416 Phone Cards, Loyalty Cards |

. 'THE SMARTEST SOLUTION
Crownhill can offer a broad range of smart cards from just £1.00 and Smart Card
sockets far,‘ust £1.45 each. PIC Microchip based Smart Cards now available at just
£3.50 each . .. DEVELOP YOUR OWN SMART CARD! Crownhill can supply over 150
dfﬂ‘erent types of IC from more than 12 silicon suppliers, which can all be

incorporated into smart card format. Some cards are available from stock, most are |
manufactured to the customers’ specification !
e = = —— ————— ——— - £
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ALL-11

Windows based Universal Programmer

e programmes over 3000 ICs, including
EPROM, EEPROM, Flash and Serial
PROM, BPROM, PAL, GAL, PEEL,
EPLD, EPL, FPGA, CPLD,
MPU/MCU/DSP, ete. ...

e various adapters available, including
Gang/Production Modules

s supports 3V and 5V devices from
8 pins up to over 300 pins

= uses fast approved algorithms

e high spced RS-232 host interface

= comfortable Win 3.1x/Win95 software

s free software and device list updates £695.00
386Ex-Card

Embedded (DOS-) PC for control applications
Intel 386EX CPU (enhanced 386SX)
s software selectable clock frequency
4 MHz to 25 MHz, | 5mA to 280mA
s 1 MB SRAM (battery buffered)
1 MB FLASH memory, expandable
with optional 2 to 16 MB FLASH disk
BIOS with flexible setup options
Datalight ROM-DOS optional
2x RS-232 (TTL), 3x timer, 1x RTC
starter kit with evaluation board, a/c-
adapter and cable available

68HC12 Welcome Kit

Get familiar with a powerful new CPU

*  Motorola 6BHC812A4 CPU

16 MHz crystal, 8 MHz CPU clock

| KB RAM, 4 KB EEPROM (in CPU)

2x RS-232 (MAX3232), BDM interface

TwinPEEKSs target monitor for download

and debugging via RS-232 interface

e (ools: loader, terminal, cross assembler

e docu; hardware manual, tutorial, data books
{soltware and documentation on a CD-ROM)

Serial LCD Modules
Easy to use LCD displays from Matrix Orbltal

alphanumeric LCD displays with
LED backlight

e simultancous RS-232 and 12C
communications

e RS-232: 4 baud rates up to 19.2 KB

e [2C: up to 16 modules on the same
2-wire interface, up to 400 KBaud

* fast! ... write a 20 char x 2 line
message in as little as 1 msee LCD1521 16 char x 2 lines £35.00

* soltware controlled backlight LCD2021 20 char x 2 lines £45.00
with timeout setting up to 180 min, LCD2041 20 char x 4 lines £55.00

s line wrap, auto screen scroll, bar - LCD4021 40 char x 2 lines £65.00
graphs, large digits ... use with PC or any p-processor with RS-232 port

from £95.00

£65.00

c"rﬁs Ic&- .' CEALIA10, CEM3320, CEM33M), CEMA3S0, CEMAIGH), CEM336S,

CEMM71, CEM3372, CEALI374, CEM3ATE, CEM3ATY, CEMI3SI, CEAIIR2, from £9.90
CEMI3INT, CEMAIRY, CEMIZU, CEM3YG, CEMSST0 .

nl] pm:u: t.XClLIdL qhnppmw_ an(l VAT
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e 4 Trace-start-point
4 R
251k 10k S 59y 2w o
Cy L+ 5
Rg 100y == A
51k i
5 g | Re
ICy4 3 4 a2 £
| 2| LM555 R Ic \
G |z 2; 1/
+ 741C
Rz
J 1 kUv 51k
R,
220k
AW
L= e C J
Cs 2 Linearity-adjust
TOOH TUOR (+ve feedback)

——— Sync pulse out to scope

LM555 sawtooth generator

eeding a rapid and cheap method

of generating a sawtooth for a
panoramic receiver, I tried shaping
the output of a 555, which produces
the exponential waveform, but was
unsuccessful and tried a 741 to
provide gain and some isolation but,

even with negative feedback, the
output was still non-linear. Positive
feedback around the first 741 in the
diagram, however, provided a linear
ramp.

Adjustments on the second 741 are
for the start point and trace width, the

original 555 output pin giving a pulse
to trigger an oscilloscope.

Brian Olliver

St Georges

Telford

(B46)

Voltage converter disconnects load until output regulated

Banery-powered, this boost
converter supplies up to 500mA at
a regulated 5V and, after start-up or
brown-out, disconnects the load until
its output is again regulated.

Pin 2 of the converter, ICy, conveys
both power and feedback to the
device — it derives power from its
own output. It will start on inputs as
low as 1.8V, except in the presence of
heavy loads, when gate drive to the
switching mosfet is at battery voltage
and start-up may not happen. To
avoid this state of affairs, output and
load are only connected after V,,, has
risen enough to turn the mosfet on
fully.

N-channel mosfets in IC; act as

switching node on the drain of the
switching transistor.

At start-up, the microprocessor reset
ic IC; puts out a low voltage on its
pin 3 to prevent C, charging. When
its V.. pin rises above 4.65V, the reset
pin goes high and allows Cj to charge
through the right-hand diode in
response to the switching node going
low. When the node again goes high,
the existing charge on Cy adds to the
output voltage to produce 9.5V, this
level being maintained by the gate-
source capacitance. The high-side
load switch now turns on and
connects the load.

Pulse-frequency modulation is used

in this converter, which means that a
minimum of SuA of load is needed to
ensure occasional operation of
converter and charge pump.
Normally, reverse leakage in the
schottky diode D; will provide the
SuA but, if a low-leakage diode is
used or you simply want to make sure
of the minimum load, reduce R; to
1IMQ.

Efficiency is more than 80% at
250mA from 2.0V or 500mA from
2.7V. If power-up delay is too long,
replace the MAX809L with a
MAX821, which allows the selection
of delays from 1ms, 40ms or 200ms.
Tim Herklots
Maxim Integrated Products

switching transistor (left) and high- 2Vio 5.2V Theale
side load switch. Gate drive for the Berkshire
load switch comes from a charge c L (B53)
pump consisting of C, and the dual 1530“‘* 2‘2!1
diode Dy, which is driven by the {Low I CDR125 D,
ESR) (Sumida) NSQO3A02 K
(Nihon) MAXE09L
500mA converter C, = & 3 2
does not connect the 1000 I ﬂi‘_‘_ Veo GBT;SET
load until regulation 2 3.23 3-13 =G, _Jl
is achieved following Vo E_}a 330p
start or recovery from IE (?I— D l P Ll.sor;v
iti {4 IC 2
fault condition. c, EXT Sl % N 5
MAX608 s2| (Harms) |sq BAV99
3 1
5|ner cs}® +—0 5V @250mA
ol | FB_SHDN AGND GND R, R, Rs
L . 0.075 10M 10M
(B53)
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o0+36V max

Positive feedback
linearises the output
ramp of a 555 to
provide a linear
oscilloscope trace.

o 0V common




COMMUNICATIONS

INTERNET INROADS

Dial-up phone lines may meet the needs of casual web surfers but their
inadequacies are forcing more demanding users along other, less
congested routes. Andrew Emmerson surveys the competing technologies
for accessing the Net.

Fed up with the WorldWide Wait? Then perhaps it’s
time to unhook your analogue modem from the phone
line and try a different approach.

There’s no shortage of alternative routes, although users
hoping for more connectivity in return for less money may be
disappointed.

You may nonetheless welcome this traveller’s guide to
dozen or so technologies vaunted as access routes to the
Internet, setting out the various mechanisms along with their
pros, cons and some assessment of their commercial
prospects.

s tuck with sna.r]'-flps on the information superhighway?

The survey takes an international outlook and is concerned
more with technologies than with individual service
providers, so detailed tariff comparisons and implementation
schedules are not on the menu.

PSTN dial-up

The most widespread and longest established access means is

inevitably simple dial-up, using a standard analogue tele-

phone line and modem. Cheap and cheerful, the system is

also pretty robust, allowing users to achieve data rates of

40kbit/s or more with the latest generation of modems.
Techniques also exist to double these rates by using two
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Fig. 1. First ever integrated digital voice and data
communications device was the Communicator 9000 from
Nokia, a combined electronic organiser and telephone.

Fig. 2. Much better use of a telephone cable’s bandwidth
capability can be made by using xDSL digital transfer.
There’s a variety of DSL, or digital subscriber line,
techniques, each with its own forte. The term xDSL covers
them all. This diagram comes from Tut Systems — a
company which claims to be unique in delivering plug-and-
play Internet access solutions for domestic and commercial
applications.

MDU Residential
Networking

Home
Networking

telephone lines simultaneously. With current technology it
appears unlikely that this method is capable of further
improvement — but that’s what people said after 28kbit/s
modems were introduced.

Many of the shortcomings of dial-up access in fact have
their origin elsewhere, such as the frustrating negotiation and
verification processes that make establishing a link to your
ISP take up to 30 seconds. Frequently, moreover, the real
hold-ups are further back up the chain deep within the
Internet, meaning that the telephone connection is not to
blame for slow downloads.

Analogue dial-up, although inefficient and old-fashioned,
still has a lot going for it and will not die out overnight. It is
simple and could well become even cheaper in real terms, as
competition grows among telephone companies and service
providers. For low-volume users it will remain the most cost-
effective solution for some time to come.

ISDN

A key weakness of analogue Internet access is the reliance
on analogue connections for what is a link between two dig-
ital devices — namely the subscriber’s pc and the host com-
puter. The inherent analogue-to-digital and digital-to-ana-
logue conversion processes are inefficient.

All this is eliminated in the Integrated Services Digital
Network, or ISDN, which provides users with guaranteed
64kbit/s digital circuits. The entry-level offering (ISDN2 or
Basic Rate) provides two 64kbit/s channels, which can be

COMMUNICATIONS

Networking

Central Office
DSLAM

Bampus
Networking

aggregated if desired to create a 128kbit/s data path. Heavier
users can order Primary Rate ISDN, which delivers thirty
64kbit/s channels.

As well as the guaranteed 64kbit/s connectivity, ISDN also
has minimal call set-up time, providing virtually instant con-
nection. If pc users are in future to treat the Internet as an
extension of their hard disk, as Microsoft would like us to
do, rapid connections — and telephone charges which do not
penalise frequent short calls — are essential.

Mass-markets for ISDN exist in some countries, although
the need to recoup the cost of providing it has resulted in
fairly substantial charges. While large organisations have no
difficulty in cost-justifying these charges, the cost of entry
has effectively barred the wider army of hobbyists, home-
based workers and small businesses from exploiting the
undoubted benefits of ISDN.

Up to now the cost of retrofitting ISDN capability to most
telephone exchanges has been substantial and where regu-
latory regimes forbid cross-subsidisation — such as in Britain
—none of the operators have found it possible to offer ISDN
economically to low-volume users.

This is set to change with developments by Ericsson and
GPT, however, that offer the key to providing affordable
ISDN service. The solution consists of an enhancement for
telephone exchanges along with an easy-to-install adapter
box installed on subscribers’ premises.

Upgraded subscriber installations can provide, over a sin-
gle pair of wires, two ISDN or two analogue connections or

September 1998 ELECTRONICS WORLD
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a combination of one analogue and one digital.

The concept is being trialled in Britain by BT under the
name Home Highway and similar offerings can be expected
in due course from other manufacturers and network opera-
tors.

Mobile radio
Most facilities that are practical on wired circuits can be pro-
vided over the airwaves as well. Internet access over digital

Fig. 3 With DirecPC, since Internet data is transmitted via
satellite, downloading speed has a theoretical rate of
400kbit/s. Uploading still relies on a 14.4kbit/s modem
connected to your telephone.

cellular radio is a straightforward application.

The limiting factors are the practical data rates in a mobile
situation and also the usability of the mobile data terminal.
The standard data speed over GSM digital cellular radio is
9.6kbit/s, although users can improve on this if data com-
pression is used.

The latest units from Motorola incorporate the company’s
Digital Data Fast data compression technology. With this
speeds of up to 36kbit/s are promised with data that is
amenable to compression.

On the next generation of cellular radio — called UMTS,
which stands for Universal Mobile Telecommunications
System, data rates of up to 2Mbit/s will be achievable, open-
ing up the prospect of full multimedia computing on the
move.

UMTS is due for introduction in the year 2002. By that
time sophisticated terminals will be available; current offer-
ings display some constraints. The first ever integrated dig-
ital voice and data communications device was the
Communicator 9000 from Nokia, a combined electronic
organiser and telephone, Fig. 1. Improved versions of this
have been joined by a separate cellphone-cum-PDA (per-
sonal digital assistant) package from Ericsson. Both of these
have small displays and keyboards, adequate for e-mail but
unsuitable for general web surfing.

A larger but less restricting alternative is the range of plug-
in radio cards for normal laptop computers; Ericsson,
Motorola and Nokia make these adapters.

Currently mobile Internet access is a slow, expensive and
not always convenient exercise. The arrival of UMTS will
not only shorten the time needed for connection. The greater
integration of fixed and mobile telephony that will accom-
pany it will probably mean that rates will fall as well.

xDSL

It has long been known that copper cables are capable of
supporting a far broader frequency spectrum than the
4kHz that a single telephone conversation occupies.

In recent times considerable thought has been given to
‘partitioning’ this bandwidth to make better use of it. In
this way the normal telephone wires connecting sub-
scribers to the exchange could be made to support some
entirely separate broadband signal without disturbing nor-
mal phone conversations; the broadband signals might be
video-on-demand, cable television programmes or they
might equally be used for Internet access.

This partitioning is best done digitally, using one of a
variety of digital subscriber line (DSL) techniques. There
are a number of these — Asymmetric DSL (ADSL), High
data rate DSL (HDSL) and Single-line DSL (SDSL) - and
each offers particular advantages. Generically they are all
classed together as xDSL, the small x substituting the par-
ticular initial concerned, Fig. 2.

All these techniques use sophisticated modulation
schemes to pack as much data as possible onto copper
wires, Compared with ISDN, xDSL offers far higher
speeds — from 2Mbit/s up to 32Mbit/s for downstream
traffic and from 32kbit/s to over 1Mbit/s for upstream traf-
fic.

Commercial applications for this bandwidth have yet to
appear. Although they will enable telephone companies to
extract valuable new revenue streams from the line plant
already buried in the ground, substantial new investment
and time will be needed to roll out the new services deliv-
ered by xDSL.

High-speed Internet connection is only one of a raft of
customer offerings to be harnessed to xDSL technology.
Other services proposed include video-on-demand, pay-
per-view programmes, home banking and home shopping,
all without disruption to speech calls.
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Satellite

The high data rates of xXDSL belong in the future. For some
early adopters and ‘power users’, this delay is costing them
money.

An-ingenious solution being exploited here and now by
Hughes Olivetti Telecom (HOT) retains the dial-up telephone
connection for upstream data requests but delivers data to
customers at a far higher rate by satellite link. At the same
time it ‘spoofs’ the Internet service provider into thinking
nothing abnormal is going on.

DirecPC is the marketing name given to this service, which
the proprietors term Turbo-Internet Satellite Access, Fig. 3.
Data is delivered at 400kbit/s — more than three times faster
than ISDN and fourteen times faster than 28.8kbit/s modems.
Signals are received on a straightforward 21-inch diameter
elliptical dish, which is connected by coaxial cable to a card
installed inside the user’s pc.

Launched in September 1996, the service is currently mar-
keted in Europe, north Asia, the USA, Canada and Mexico,
It is available from retailers selling direct over the Internet
and from local dealers.

Internet access is asymmetrical, the outgoing channel or
upstream channel operating at 14.4kbit/s and the incoming or
downstream channel at 400kbit/s. This last figure is the opti-
mal value, since bandwidth is not dedicated to any single
user but shared by all. In addition, several services — includ-
ing video and other subscription services — are multiplexed
onto a single 6-12Mbit/s satellite carrier,

Data is DES-encrypted and Windows based software sup-
plied with the package manages the data stream at the pc or
local-area network server. Users still require a Hayes-com-
patible modem and a telephone line for sending upstream
data; it is only downstream data that is delivered via satellite.

It is a matter of conjecture whether customer take-up has
met the company’s original expectations but what it indis-
putable is that recent actions to limit the amount of data
downloaded by individuals have upset many users. In fact a
Usenet newsgroup on the Internet (alt.satellite.direcpc) is
swamped with rants from embittered users; some have
already abandoned the system while other claim they will
ditch the system as soon as cable modems or affordable
ISDN are available.

A few are even threatening to file a class action suit against
the company, claiming that they never achieve the purported
400kbit/s download speed, which is entirely possible since
the company claims that other customers are abusing the ser-
vice by, “using it for purposes it was not designed for”.

In any case, DirecPC’s monopoly may not last long, since
two rival operations have been announced, Internet Satellite
Systems and CyberStar, both claiming to offer broadly sim-
ilar service to the continental United States. Time will tell if
these proposals bear fruit.

The Internet in the Sky

Another, radically different satellite-and-Internet combina-
tion is Teledesic. This is a partnership of Motorola, Boeing
and Matra Marconi that intends to create the world's first
advanced telecommunications network to provide high-
speed data connections to businesses, institutions and indi-
viduals everywhere on Earth — regardless of location, Fig. 4.

Teledesic and its service provider partners will create the
world’s first network to provide affordable,” world-wide
high-bandwidth access to telecommunications services, such
as linking enterprise computing networks, broadband
Internet access, videoconferencing and other digital data
needs.

Service is expected to begin in 2003 and will provide two-
way, broadband network connections through service part-
ners in countries world-wide. Federal Communications
Commission licensing to build, launch and operate the net-
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work has been received and all significant regulatory hurdles
overcome.

The Teledesic network is described as a high-capacity
broadband network that combines the global coverage and
low latency of a low-Earth-orbit (LEO) constellation of
satellites, the flexibility and robustness of the Internet, and
“fibre-like” quality of service.

Essentially an “Internet-in-the-Sky” operating in Ka band,
the Teledesic network aims to bring affordable access to
interactive broadband communication to all areas of the
Earth, including those areas that could not be served eco-
nomically by any other means.

User terminals will communicate directly with the satellite
network and with a wide range of data rates being supported.
The terminals can also interface with a wide range of stan-
dard network protocols, including IP, ISDN, ATM and oth-
ers. Although optimised for service to fixed-site terminals,
the Teledesic network can serve transportable and mobile ter-
minals, such as those for maritime and aviation applications.

Most users will have two-way connections that provide up
to 64Mbit/s on the downlink and up to 2Mbit/s on the uplink.
Broadband terminals will offer 64Mbit/s of two-way capac-
ity, which represents access speeds up to 2000 times faster
than conventional 28.8kbit/s analogue modems.

Mains-borne

So far all the communication bearers described for Internet
access ‘are ones already being exploited for mainstream
telecommunications. The power line or mains-borne con-
nection breaks that mould by using electricity mains as the
conductor for widespread, third-party communications.

Of course it must be said that the notion of exploiting the
electricity mains for data signalling is not a new one. But
hitherto its main application has been confined to triggering
devices for switching street lamps on and off.

The arguments in favour of the idea are obvious; the infras-
tructure exists already and reaches all premises likely to
require Internet connection. The various power supply net-
works are interconnected and cover the country on a nation-
al basis.

Against the idea are (possibly minor) safety considerations,
a possibility of unwanted radiation from poorly screened
cables and potential interference from arc blasts, spikes,
surges and other transients.

Commercial exploitation of the technique is a British
first and began in March of this year as a joint venture
between telecomms manufacturer Nortel (Northern
Telecom) and electric power generator United Utilities
plc. The outcome is a company called NOR.WEB
DPL, which will market the digital power line
technology world-wide.

The actual communications platform can be configured to
provide varying. bandwidth services according to customers’
needs. It is possible to condition an electricity distribution
network such that it can carry, simultaneously, two or more
electrical signals extending from ultra low frequencies around
50/60Hz up to ultra high frequencies (e.g. 500/600MHz)
without any mutual impairment.

For home-based domestic customers, the electricity distri-
bution cables form the basic access network offering digital
telecommunications data rates in multiples of 32kbit/s. The
characteristics of a typical network are said to be extremely
stable and tolerant to noise. Between 6 and 10MHz of usable
spectrum can be offered to customers remote from the sub-
station and over 20MHz to those located nearer.

A technical trial in Manchester has focused on simple tele-
phony service (POTS) but it can also deliver Internet and
computer access.

Considerable attention is now focussed on the results of
practical installations and the joint venture company’s com-
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Fig. 4. Expected to begin in 2003, Teledesic will be
the world’s first network to provide affordable,
world-wide high-bandwidth access to
telecommunications services. It will comprise 288
satellites divided into 12 planes, each with 24
satellites.

mercial progress. Early press reports of unacceptable levels
of radio frequency radiation in Manchester from street lamps
using the same power supply as triallists were promptly refut-
ed by the company and by the Radiocommunications
Agency. Nevertheless, careful watch must be maintained
over of this aspect.

According to the company, Digital PowerLine operates at
very low power and at particular frequencies. It is specifically
designed to avoid sensitive areas of the frequency spectrum.

Cable modems

On the face of it, the cable modem concept offers an attrac-
tive prospect of always-available high-speed Internet service
to those connected to cable television networks who sub-
scribe also to the cable modem service. Speeds of up to
20Mbit/s are promised in return for a flat monthly charge
around double that of most dial-up Internet service providers.

The cost to operators of the additional head-end equipment
is substantial but it should not be too difficult to recoup if
large numbers sign up for the service. Because the bandwidth
is shared between what may be a large number of customers,
the true data transfer rate they see may be significantly less
than the 20Mbit/s maximum.

The pros of cable modem Internet service delivery are
speed and economy, although ‘serious’ users may find these
offset by some cons. For a start, not everybody’s pc is locat-
ed conveniently next to a cable tv outlet, meaning that addi-
tional wiring (and delay) will be involved. More serious is a
significant security problem; a report on the Internet
(www.LOphT.com/~sciri/cable) claims there are serious secu-
rity loopholes associated with cable modems.

The technology proposed by ComTel is typical of the
genre; it uses two-way 1f cable modems to provide unfiltered,
un-firewalled Internet access. The 20Mbit/s data rate claimed
is the theoretical maximum; user reports on the Internet
describe typical rates of 300-600kbits/s.

Another description of cable modem speaks of data speeds
of 27 or 36Mbit/s from supplier to home, with between
320Kbit/s and 10Mbit/s in the other direction, noting that the
channel may be shared with up to 600 users, with conse-
quential slow service. Most providers restrict use to resi-
dential customers and the use of in-house servers and pro-
grams that pay ‘binge’ visits to websites for subsequent
reading off-line are taboo.

The widest deployment of cable modems is in the USA;
the rest of the world lags behind by comparison. Although
Telewest plc started trials in Britain as long ago as October
1996, little of substance has been heard of cable modems
since then.

Instead we are treated to vacuous statements. ComTel for
instance asserts that its forthcoming @ Home Network service
will attract new users because “the content offers a richer,
more exciting Internet experience.” This statement success-
fully combines both marketing drivel and a classic non
sequitur.

Some observers now declare cable modems to have missed
their window of opportunity; it remains to be seen if they
have a role to play in mass-market Internet access.

Television

For causal users who would welcome occasional access to the
Internet at low cost, without tying up the telephone line
and without needing to own a computer, delivery over tele-
vision channels could be an attractive option. Implicit in
this solution is an adapter box equipped with a keyboard or
an adapted television receiver.

In contrast to delivering video over the Internet, televi-
sion can also deliver Internet material in a number of ways.
Internet protocol (IP) data can be transmitted during the
vertical blanking interval on analogue television or else
included in the data stream of digital television; several
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Websites to visit

Cable modems www.cablemodem.com

Digital Powerline (Nor.Web) www.nortel.com/powerline/
DirecPC www.direcpc.com

Unofficial DirecPC page www.wojo.com/direcpc/news.html
Teledesic www teledesic.com

xDSL technologies and links www.xdsl.com

WWW Encyclopedia www.webopedia.com

P&P Internet xDSL www.tutsys.com

broadcasters are looking at this approach.

With cable television the prospect looks even brighter; an
elaborate Internet offering can be carried on a single rf car-
rier frequency as a normal cable tv channel, with any level
of message security and encryption desired.

Data rates are an aggregated 10Mbit/s in the downlink
direction with a 6.4kbit/s return path for users’ keystrokes.

Some hardware manufacturers see plenty of mileage in
this approach, one being Britain’s largest telecomms man-
ufacturer, GPT Ltd. This company’s ICTV (interactive
cable television) package offers a low-cost method of using
existing home tv sets for surfing the Internet, sending and
receiving e-mail, playing interactive games and indulging
in a bit of teleshopping.

For undemanding users this approach has merit, although
small text will be hard to read on the average coarse-pitch
television screen. While ICTV and its ilk may well win
devotees, it is more likely to be for teleshopping and play-
ing games rather than serious web surfing.

Way to go

None of the schemes described represents absolute per-
fection and an objective observer might care to syn-
thesise the best elements from each scheme. That
observer would also recognise the futility of routeing
Internet traffic through telephone switches optimised
for short holding times, not for lengthy data down-
loads.

Unnecessary investment would be minimised by
exploiting existing telephone lines linking homes and
offices to exchanges, where Internet calls would be fil-
tered off ‘outside’ the exchange and diverted to new,
separate Internet servers. In certain circles this is
known as the ‘datadial’ concept and although many
details remain to be resolved, it would relieve the
growing data burden borne by the telephone network.

Meanwhile technologies come and go. This is
inevitable. In five years from now some of the tech-
nologies described here will surely have been aban-
doned. Doubts are already being expressed over the
technical feasibility of some of these schemes, while
others will turn out too expensive or miss their window
of opportunity.

This is compounded by the perversity of the Internet
connection market. Statistics compiled by Durlacher
Research Ltd indicate that while 91 per cent of UK res-
idential respondents are aware of the Internet, of the
homes with Internet-capable pcs as many as 35 per
cent are not in fact accessing the Internet. This might
indicate that although there is a large potential market
for Internet service, many potential users see phone-
line access as too expensive and too slow.

At the same time, over-promotion of forthcoming
digital access methods has created unrealistic expec-
tations along with a vociferous minority of users who
demand advanced facilities but are not prepared to pay
the going rate for same. For marketeers intent on mak-
ing profits this is a depressing prospect! a
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FAMPM Recever SRS} |
Indinect FAYPA Generator .
True AMS Viltmeter/Pawer Mater
558 Recelver
AM/DSE Receiver
RFNoise Generatar....
AM/DSB/SSE Generatr .
Difect FM Multiplex Gener
Spectrum Analyzer .

NEW STOCK

Pewer Supplies:
HPE2E4E D Power Sugply 0-20V 0-204. ...
Powi Ten Systaims Power Supply 0-300 0-60A ...,
Sorensen Power Supply Type: DCR30098 0-400V 0-10A
Fowerine: Power Supply Type: LABS10 0308 0-104 ... d
Powaring Pawer Supply Type: LABS32 5V-5A, +15V-0,5A,
ASN-0.58, 0-30V-24. ...
Farnadl 30/100 30V 1004,

MISCELLANEOUS

HPS45034 Digital Storage Oscilloscope S500MHz _...... E2,000.00
Tektrontx TAS455  BOMHE Dual Channel ...

Blackstar SHz-100MHz Frequency Coanter . £45.00
Keithiey TRMS Mubtimeter ._.._...... 150,00
Fluka 52204 Transconductance Ampidier . £3,000.00
Brusl & Kaer 2636 Measuring Amplifies .......... £4,000.00
Bruel & Kjaer 5335 Duai Microphons Supply ., . £650.00

+LX. Lightwave Equipment

LOTS5108 Temperature Controfler

POAB424 Photo Diode Amipifier

LDX3742 laser Dicde Contraller

LOX32078 Precision Cument Scurce

Anritsy MWI20A DTOR + MHISTA B50nM Plug-In + MHZ52A 12000M
Plug-in

3M Fibve Splice Praperation Kit

Cassor Optical Cable Fautt Locator Type: OFL10SL.

Laser Precasion Type: DB2A00 Single Mode Variable Aftsnuator

Schlumberger Type: S17780 OTDR + 5177622 « $177823 Plug-ns.

Makamichi Discrete Cassetin Decks;

Types: BRIOOE, 49, 6B0ZX.

TEKTRONIX

SO0 Waveform Digaer
T403N G0MHz Mainframe,

TT04A 200MHz Mainframe....
7A11 intprmial Probe Ampfier 150MH £100.00
7412 Dual Trace Ampitier 120MHz L£120.00
7A13 Diffarential Comparator.._. LE200.00
TAI5A Single Channet Amplifier 50MHz . £80.00
TSN Sirgie Channes Amplifier 75MHz ... 1
TAIEA Single Channel Amplifier 225MHz .
7A18 Dugl Trace Ampifier TSMHE ...
TAIBA Dual Trace Ampiifier TSMHZ ..
A8 Single Channel Ampilier GOOMHE .
TAZE Duial Chanresl Amplifier 200MHz _ £126.00
A2 Logic Triggered Vertical Ampitiar £500.00
7850 1
7851
7853
TBI0
TRAO0
7885
887
7001
oo
7010
7011
7020
751
0F1
DF2
51
7603
7633
7854
THO4
CONTINENTAL MICROWAVE
Down Converter
Type: DC421
Down Converter

Type: DC221

DC117A203
Gould 4030 Digital Storage 20MHz 2OMS/S £350.
Gould 05300 20MHz .
Hitachi VCE015 0.5.0.
Hitachi V222 20MH ..
HPS4111D 500MHz Digital
HP542004 SOMHz Digital .
HPS4501A 100MHz Digital
Isa-Tach ISRE4D 40MHZ
Is0-Tech |SRE40 40MHz

fwatsy DMSE430  Digital Mamary ...
Iwatsy SAS8130  Waveform Analyser DC-3.56Hz
Leader LBO-522 20MHz .
PM3E217 S0MHz ..
PRI3340 2GHz Digital ..
Philips PM3305 35MHz .
PM3325A B0MHz D.5. ..
PM3262 DC-100MHz ...

PM33524 S0MHz Digital Storage ...

Tek THS420
Teleauip

150MHz 4 Channef 100MSSS .
(L LR - S

SPECIAL PURCHASE
Marconi 2955
Radio Communications Test Set
£1,850.00

Marconi TF2015 + TF2017
10MHz - 520MHz Signal Generator
With Synchronizer
£250.00

MICROWAVE

Continental Mic  Transmitter Control VML TR-240-1/1 ..
Digita! Microwawe 126Hz TR/RX {new)
HPH7528 Diractional Cougler 34B. .. o
Variable Attenuator 0-5008 8212 4GHz.......

TELFORD ELECTRONICS

Old Officers Mess, Hoo Farm, Humbers Lane,
Horton, Telford, Shropshire TF6 6DJ, UK
Phone: (00 44) 01952 605451 Fax: (00 44) 01952 677978
e-mail: telfordelectronics@telford2.demon.co.uk
Carriage: £10+VAT @17.5% to be added to all UK orders
Overseas orders welcome - Please call

ALL OUR EQUIPMENT HAS A 30 DAY GUARANTEE.
(EXCEPT CLEARANCE ITEMS WHICH ARE SOLD AS-I8)

HP XL 3820
HP116910 Dual Directional Cougler ...
HP11682D Duad Directional Cougler ...
HP11720A Putse Modulator 2-18GHz .
HP117224
HP33304A Programmabée Attenuator 18GHz 0-11d8 ... £175.00
HP33305A Programmable Attenuatar 18GHz 011068 .. £175.00
HP33320R Aatenuator 1108 .,
HP333208 Attenatar 218 .
HPa3322A Attenuzatar 11008 .
HP3360 M AR 108 U Marcon TF2370  110MHz Spectrum Aralyzer ..
HPEIZE Frequency Meler ... s ey
153420 180Gz Microwave Frequency Cou RS 1 NS VOMREES i
iy Froqueoy Mk 0.7 124Gz RS TPV + E3 P, Vector Analyzer 0.3-26Hz.
HPSATTIA 26Hz-5/5 Test Sot RES CMS52 Comims. Service Mooflgr
1¥BA0EA Racal9302 AP Millvolt Meter ...
m:ﬁ Rasal Dana 9702 Specirum Anlyzer 1-16Hz ..
i Spectral DY, SD37 FFT Analyzer .....
HPESO2A ;mm:m @'m] :asumz oy Nl g T 100KHz-1.8642 .
R A e ot Y
HPAT438 Reflection-Transmission Test Set Unit oD g i
==in r HPBBSTA
nal Generator
Marcond 601872  Calbrated Variable Attenuatoe 12.4-18GHz _£200.00 513“1m
Marconi 60300 Directional Coupler X Band ........... 1 :
Marconi 60523 Rokary Vane Attenuator 6.12-12.4GHz 1 £3,500.00
Marcori B960+ 6310 Pawer Mater 10MHZ-20GHZ ... 1
Maury Microwave Siiding Termination 8035H ip to 20GHz....... £600.00 DATA/TELECOMS
NEC Pasalink 50 50GH! THRX ~£500] Atz WS3348 PCM Error Detectoe
Racal 300 Thum s Lol Winler. - BF {Fuderum)  T1020 Natwork Transmission Performance
TEK TRE0Z Tracking Generator ........... .E750. AT oo 500,00
Waveguide % Bt WE 1 10 Langie ; Cushman CE24 FX Selective Level Meter £A400
Weinschel Asaplor APCT-SMA 0 ... : Datalat DLIOOO  Programmabl Transient Recorder, £25000
Wittron Bridge 21564z 0000 oy i EPRIT M Signafing Recorter 25,000,
Witron BANFS0 VSWR Bridge 3-86HZ v £80000  yprscra
HP1B310
RACAL RA1784 + MA1072 i
HF Remote Controlled Receiver P47
£500.00 HPI5E5R
HPATITA
RADIALL POWER ATTENUATOR o
3dB 30W 0-4GHz oy
Brand New & Boxed HPA7EIA
£50.00 HP3TE4A
HP3770B
SIGNAL GENERATORS HP37B0A
HPATHIA
Adret 71008 00KHz-650MHz... -£700 ey
Adrel T4DA HPHISA
Cushman CE12 HP4E4a
Farnell D562
Farneli PSG1000 HPSOHSE
Flann 43114 HPSO08A
Fiuke G0T0A HPEa4zA
He117108 HPE170A
HP2148 rE—
HP3325A watsy DMZI50
HPAZ04A Marconi 28284
HPES4A Marconi 2829
HPEDOSE Marconi 2631
HPBDORA Marcani DAZB05  PCM
HPBa15A Marcon TF2015C Moise Generator - Many Fiters Available ... £250.00
HPa1654 Marconi TF2092C NoIS RBCOVER ... £250.00
Hpagzot Marconi TF2608/2 Patter Generator and SLMS (Brand
+HPBE2Z2B 00124 GHE SWERPET ..o 1 New/Baxed)
HPBE42M 0.1-2100MHz Marconi TE2B07A PC.M. Multighex Tester
HPEBATA 250KHz-1000MHz Marcon! TF2830  Multipiex Tester.........
HPaBaAR 5.4-12.50Hz .. Megun MKE124 VTR Jitter Meter .
Marconl 20194 BOKHz-1040MHz Phoenix 55004 Telecommunications Analyzer .. 3
Marconi 2022 10KHz-16Hz .. Facal 202, 205 State Logie APGiVTRr ... £150.00
Marconi 6057 Sigral Source 5.5-8.56Hz . T700 140 m Ba's 125.00
Marconl G594 12-1BGH Signal Source 7710 Mainframe Set 34/140 MBIV .......... £125.00
Racal 9053 Two Tone......... Slemens D2155 Lewel Meter/W3155 Tracking
Racal 9084+ 9934A 0.01-104MHz . Oscilgfor .........
Racal 9087 10KHz-1.36Hz Slemens P2032  Bit Ermor Measuring Set
Syston Donner Tk 834 Programmabie Date Comms Tester
1702 Thuriby LA4BOO Logic A 5
Tek 504 WG SPM15 Level Meter ..
Tek FGS01A WaG PS12 Level Generator .
Wavetsk 1080 Was SPM12 Level Meter ..
Wavetek 157 WG PCM2-3 PCM Test Set
Wavetek 159 WaG SBG-1 558 Level Generstor
Wavetek 171 WG DLM3 Data Line Test Set
Wavetek 135 WaG SPM19 Lovel Meter. .
Wavetek 2001 WaG MU Test Point Selector
WaVEtok B7A  TAZAGHE oo E30000 WAG PUM-1 PCM Jitter Moter .
Witron
G10D462238  Swoeper 4 1246H2 ..o, £500.00. ROHDE & SCHWARZ
708A CMT 54
Noise & In’::mu Test Set Ol TN
Communications Test Set
£11,500.00 £3,250.00

HP1E2T+HPESSTA Spectrum Anatyzer 01-350MHz ...
HP1EZT+HPBS58E Spectrum Analyzer 100KHz-1 56Hz

HP
HP Calour Pro

HP DraFt Pro-DXL
HPT475A

TET5A,

Lo v ——

Racal Recorders 405 & 705
HPZ25A Thinijet Pri u
HPZI250 Tmml'msar RE323
SEMI-RIGID CO-AXIAL CABLE
TYPE: UT141/A
0-20GHz.3M Lengths

Brand new: £10.00 per length
Discount on Oty: (100pcs = £500l10]

af | g

GOOD SELECTION GF 18-20 GHz COAXIAL
SWITCHES IN STOCK: £65.00 EACH

FARNELL MP30-80 1KW 30V 80A AUTO
RANGING POWER SUPPLY. PRICE: £500.00

PYE CHARGERS TYPE: BC21C NEW & BOXED.
PRICE: £ 0

MOTOROLA BATTERY CHARGER; TYPE NTNA922A,
GOOD CONDITION. PRIC 5.00

MATCH BOX: MATCH EFFICIENCY METER MODEL:
MB&00. MADE BY HELPER INSTRUMENTS: PRICE:
£150.00. FREQUENCY RANGE: 775-1025MHz
SWR (VSWR) INDICATION RANGE: 1.0:1 T0 5.0:1

Adret 5104 Drving Synthcsizer 50-120MHz .._...... £12500
Aeritalia Type: TE207 Electric & Magnatic Field Sensor £150,00
Bird Goanial Attenuator 3008 50 ZKW ...

Bocsitor B2AD Meter.

Reader offer — save £230

Features of the X7000 are:

@ Type approved to MPT1329
UK License Exempt

® Up tp 32 rf channels set by 6
DIL switches or serial port

@ Range 10-20km line of sight,
1-3km in buildings

® RF power output 5mW to
500mwW

@ Data rates up to 9600 bits/sec
at 25kHz channel spacing

@ Voltage range 8.5V to 13V

@ Consumption 5mA in standby

@ Size 93mm by 60mm by 17mm

The X7000 module can be easily
integrated into new or existing
products and provides a flexible
low cost means for communicat-
ing analogue or digital data over
distances of around 20km line of
sight or 1 to 3km in buildings.
Warwick Industrial Electronics
Ltd, The Manor, Aston Flamville,
Leicestershire, LE10 3AQ, tel
01455 233616, fax 01455 233
179. E-mail
warwick @ pipemedia.co.uk

X7 000 ricense exempt data radio transceiver

Available only to readers of Electronics World
Only £359 for two synthesised transceivers. List price £594.

Warwick Industrial is offering a pair of X7000 synthesised data radio transceivers with a £230
discount — exclusively to Electronics World readers. The normal list price of a pair of
transceivers is £694.15. Until 31 October 1998, you can buy a pair for £359 — fully inclusive.
This offer is limited to one pair per reader or company.

"\ Operating the

Telemetry transceiver specifications

Frequency range, standard

Frequency range option
Maximum data rate
Channel selection

Supply voltage
Supply current

Size

Signal connector
Power connector

RF antenna connector

Transmitter

RF output power
Channel separation
Frequency deviation

Receiver

Type

Intermediate frequencies
Sensitivity

Bandwidth

456MHz to 460MHz

420MHz to 470MHz in 1MHz bands

9600bit/s

DIL switches, single step

or serial data communication
8.5V to 13V dc

Transmit <295mA
Receive <70mA
Standby <5mA

93mm x 60mm x17mm
26 way on 2mm pitch
2 way on 5mm pitch
MCX type socket

5mW to 500mwW

12.5kHz or 25MHz

+3kHz at 25kHz channel separation
+1.5kHz at 12.5kHz

Dual conversion superhet
45MHz and 455kHz
0.3pV for —10dB SINAD
+7.5kHz

Famell E950 Stabilised Voitage Supply -...........—..
Fames AB1030/35 Electronic Load 1kW 304 357
Famell TSVT0 M2 Stabilised Power Supply ...
Farrograph RTS2 Recorder Test Set...
Fhe 85204 Digital Muls Meter _
Fluke 58604 Digital Multi Meter
Genersl Radio.  1265A DC Power Supply 0-400V 0-54
General Radic 13084 Audio Osclatoe + Power Amplifier _£1,500,00
General Radio  1633A Incremental Inductance Bridge.......... £375.00
figa GRT101A 12-18 GHz Microware Signal

TN ittt £150.00
Giga L1328 2-86Hz Micrawave Signal

Generator,

Harris RFF2305 Receiver/Excitar ]
HF Multicoupler 1 Input &/16 Outpats 1- ;
He 117134 Switch Driver £300.00
hP 17414 100MHz Oscilloscope... ¥
HP 17424 100MHz Oscilloscape... :
HP 1814 Main Frame chw 18404+ 18254 . £125.00
HP 34DOA AMS Vol Meter _._._... 0 20.00
HP 35704 Network Analyser S0Hz-13MHz 150,00
P 4333A Destritution Analyser ... !
HP 4354 Power Meter ...
HP 4358 Power Meter ...
HP 4884 Microwave Amplifier 1-2GHz
HP 53154 Universal Counter 100Nz _
He 5328A Universal Counter 100Nz .
HP 53534 Tima Interval Probes.
HP i
HP ;
HP A
HP i
HP i
HP i
e )
HP BBBO1A RF Section 0.1-110MHz ;
HP 7504 Storage Normalizer i
P 491C Microwave Amplitier 2-4GHz 25.00
HP 84134 Phase Gain Indlcator Urét . 175,00
HP3488A |
HPBSO8A
It
Keithiey
Marconi
Marconi
Megger Pat2  Portable Appfiance Tester c/w Calibration ._
Potarad 105E/FT 0.8-2.4GHz Signal Gensrator
Racal
Racal
Racal
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Name:
Address:

Tel no

Card type:
Card No:
Expiry date:

Use this coupon for your order
Please send me two X7000 radio modules at £359 fully inclusive.

Cheques payable to Warwick Industrial Electronics Ltd
Or debit my visa, master, access or switch card

Switch issue no

Warwick Industrial
Electronics Lid, The

tel 01455 233616,
fax 01455 233179.

Manor, Aston Flamville,
Leicestershire LE10 3AQ,

J

transceiver
Signals to and from
the X7000 data radio
are presented on a
26-way pcb
connector on the
bottom of the module.
The transmitter section
has three data inputs;
one for analogue
data, one for digital
data and one for
direct modulation.
Two data outputs are
provided from the
receiver section; these
are digital data out
and analogue data
out.

The transmitter and
receiver can be
switched
independently.
Additional signals are
available such as
relative signal strength
indication, rf carrier
detect, synthesiser
locked and
synthesiser out of
lock.

The radio frequency
can be set in three
different ways. Six DIL
switches on the front
of the module set the
default frequency. This
can be incremented
or decremented by
pulsing the input in
conjunction with the
clock input. In
addition a serial data
stream can be used to
set the radio
frequency directly.
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The moment of truth -

Rod Cooper sums up his series
of pcb cad reviews. But first, he
presents the final review in this
round, for WinDraft and
WinBoard.

The route to pch cad

ic capture and manual layout package, with an inter-

face to an external autorouter, the Specctra SP2. Its pin
limit is 650 pins and it is supplied on compact disk. In total,
the program occupies about 36Mbyte. The autorouter is pro-
tected from piracy with both dongle and password.

This is a complex program with many options and choic-
es and this complexity leads to a steep learning curve. Once
again, there are some differences in terminology, with words
not used in other programs occasionally encountered. For
example, the word ‘module’ refers to the peb footprint, with
associated words like ‘net-list module’ and ‘library module’
following on from this.

The term ‘isolation’ is used where other programs use
‘clearance’. Hence track isolation = track clearance, so if you
have already been using another pcb-cad program, a mod-
icum of re-learning will be required.

Documentation for this package is comprehensive. There
are four manuals; the first, entitled ‘Getting Started’, is a
brief introduction and includes tutorials for schematic draw-
ing and pcb layout.

Two larger books cover schematic drawing in detail, and
interactive pcb layout, and the Specctra interface. Finally,
one written by Cadence (formerly Cooper & Chyan) deals
with just the Speccira autorouter. All the manuals are well
written and cover every aspect thoroughly. Strangely, the
tutorial puts board layout before schematic drawing, i.e. the
cart before the horse.

T he Windraft and Winboard combination is a schemat-

WinDraft P650, WinBoard
650 and Specctra

Maker; lvex (USA)

UK supplier; The PC Solution, tel
0181926 1161, fax 0181 926 1160

Price £800

There is an excellent glossary in the two larger manuals so
clarification of terminology is possible.

Schematic drawing

As Fig. 1 shows, this is in conventional Windows format,
with scroll bars for panning, a menu bar, two top tool bars,
and a parts palette on the right.

At first glance, it might seem that this is not efficient use of
valuable screen drawing area, but you have the option to turn
off some of these functions to increase drawing area. On the
comparative check with the standard 14in monitor, the avail-
able drawing area with the options on was 8.3in by 5.3in.

The parts palette is not a temporary parts bin, but a system
like that in CircuitMaker for quick selection of most-used
parts. This is an alternative to picking the parts from a library
list. It can be configured to suit the operator.

Pop-up text, also known as Tool Tips, identifies the vari-
ous buttons. There is no map showing drawing location, but
selecting “Zoom,best’ will find any lost drawings.

Access to the library of symbols is easy, you just select the
‘part’ button, or go via the top menu, and the list of library
volumes appears. Although some volumes can be readily
identified, such as connect.clb and transist.clb, the rest of the
codes, like IEEEECL.clb are not intuitive. With 10 000
devices listed in the library, it is well stocked.

On selecting a volume and picking a part number, you get
a clear graphical representation of the part before transfer to
the schematic. The symbol is placed with drag-and-drop, and
duplicates can be placed at this stage with the left mouse but-
ton. The drawing area auto-pans during parts placement.

Mouse use
The program makes good use of left and right mouse buttons
— generally the left to start or select, and the right to termi-
nate an action.

Rotation of symbols is done by selecting the symbol with
the left mouse button, holding it down, then pressing left or
right arrow cursor keys on the keyboard. Similarly, the sym-
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bol can be mirrored by pressing the up/down arrow cursor
keys. When you get used to it, this is an efficient system.

Symbol text stays upright so you are relieved of the chore
of un-rotating it, as you have to do with certain other pro-
grams. Text can be moved round independently of the sym-
bol so that a neat diagram can be produced. Surprisingly,
connections do not stay attached during rotation, but they do
stay attached during symbol moving.

Drawing connections is carried out by selecting the draw-
ing tool and clicking once on a valid connection with the left
mouse button. A small box appears, confirming that you
have hit a connection. Drawing then starts, and the drawing
screen auto-pans during this operation.

Corners can be inserted with one click. Another small box
appears when you reach the intended terminal. You can then
single left click to make the connection and continue on, or
press right-click to finish. There is a medium-strength snap-
to system, but this can be made stronger by pressing ‘s’ on
the keyboard when making the connection. Overall, this is a
good drawing system, as it is difficult to mis-draw a con-
nection and make a bad net list.

A further drawing aid

There is another aid to drawing called Target Mode. With
this function, you can select two terminals, create a rat-line,
then convert it to an orthogonal connection using a modified
rubber-band technique. During drawing the connection, the
rat-line stays attached to the mouse pointer, thus indicating
the general direction of the far terminal. Obviously you
would not use this method for two points that were close
together, but reserve it for long connections.

As well as any-angle drawing there is the usual orthogonal
option for drawing connections. In addition to drawing with
square corners, there are two refinements, namely a choice of
rounded corners or mitred corners. These can give a dis-
tinctive appearance to a schematic. All three methods are
easy to use.

There is no inhibition of errors, lines drawn in space for

Fig. 1. View of
WinDraft
schematic
drawing. Note the
symbol palette on
the right, which
can be turned off
to increase screen
area,

Fig. 2. The
electronic rules
check or ERC is a
relatively
comprehensive .
menu compared
to other
programs. This is
typical of
configuration
menus in this
program.

« Search Opans the file selaction,

« Oudpant File. Specifies the new ERC file name. Ifthe output flle wame is not spesifies, the
dafailt methist flbe name is <curen shest name> ERC.

+ Verbose Mode Ssiact this option to have wape, oth WinTieaft -willl ge
arapon on s and wamings only
« By d Hi thy. P e cumant heat and its iaed subsh ¥
ilacted, the ERT ¢ ORLY the curent sheet.
faxDrait Ortine Maaal = N ] =

example, and these do not disappear when the ‘cleanup’
function is selected. Any such errors have to be removed
manually.

Junction dots can be automatically set, and the drawing can
be auto-annotated. Multi-sheet schematics are supported and
a hierarchy-type system can be chosen if required. The zoom
system is the conventional Windows type, and it auto-pans
during operation.

Operator error in drafting the schematic can be revealed by
using WinDraft's detailed electrical/electronic rules check, or
ERC.
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Fig. 3. The rat’s
nest can be
interactively
sorted with the
help of force
vectors, and one of
these is shown as
the thick white
line on the top
right IC in this
view.

Fig. 4. The rat’s
nest of Fig. 3
autorouted in
Specctra and
returned to
WinBoard format.
Note the non-
mitred corners.
See the text for an
explanation of this.
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As Fig. 2 shows this can be set up to give either a warning,
an error, or to show a valid, i.e. no error, connection for a
variety of conditions. This menu is more elaborate than the
ERC systems found in other, more straightforward programs.
This illustrates a point I made earlier — that this is a complex
program — and it needs considerable input on the part of the
operator to make the most of it. Potential buyers should aslk
themselves if such sophistication would help or hinder their
particular style of working.

Graphics quality of schematics is good.

Drafting a pcb _

As you would expect, operating WinBoard is very similar in
style to using WinDraft. As Figs 3 and 4 show, the screen
layout is almost the same. There are no Tool-tips for the

toolbars, though. Instead, descriptions of the button functions
appear at the bottom of the screen, which is not quite so
handy.

WinBoard could be used as a stand-alone program to make
manually-drawn boards, placing devices by hand and then
drawing in the tracks. This is actually a pleasant program to
use in this mode, but it would be a waste of the the pro-
gram’s capabilities,

For making a pcb via schematic capture in WinDraft,
WinBoard follows a well-structured course. To commence,
the net-list that was generated in WinDraft is selected via the
File menu. Note that it can be made in several net-list for-
mats in addition to Ivex's own, so there is a possibility of
connecting to other programs. The formats available are
FutureNet, Protel, Tango, EDIF, Pads. The next stage is to
specify the setup menus — for example layers, design rules,
autosave time, etc.

Following this, allocation of pcb footprints — or modules,
as Ivex refer to them — can be done automatically or inter-
actively, or more usually a mixture of both, through a
scrolling menu system. This is similar to the schematic sym-
bol system, and you get a graphical view of the pcb outline
and pins against a dot-matrix.

Having picked the modules, the rat’s nest can then be gen-
erated, and it appears as a grouped collection of spaced com-
ponents. Note that this is not an autoplacer system, the parts
have simply been placed with a sensible clearance from each
other, rather than as an overlapping heap or on a linear grid
like other systems.

Although it is a better method for subsequent manipulation
than an overlapping dump or linear grid, there are no strate-
gies involved in placement as there are in TraxMaker or
Proteus. The rat’s nest still has to be manually sorted out.

Moving and rotating

Movement and rotation of parts is very similar to that
described in WinDraft, except that rat lines stay attached dur-
ing rotation. Sorting of the rat’s nest is assisted by force vec-
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tors. These appear as bold white direction lines whenever a
part is selected for movement with the mouse.

Vectors are not shown until selection, which means that
you have no idea what the vectors are on other components,
vectors that may well influence how you move a selected
component. However, there are two other optional systems
which can help.

First, there is a Density Map. This is a multi-colour overlay
on the rat’s nest showing where the routing may be easiest.
By default, red shows densest routing, white medium, and
black low density, and many shades in between. Of course in
a complex program like this you can modify this system with
other colours if you wish.

Secondly, a histogram displayed at the side of the rat’s nest
can indicate where routes are densest or lightest. Using both
these tools is an acquired skill.

Rat lines can be converted into tracks using a rubber-band-
ing method. The process is not as ‘rubbery’ as in some sys-
tems — a distinct advantage which those familiar with this
technique will appreciate. Drawing a track is very similar to
the Target Mode already described in WinDraft. Tracks stay
attached and rubber-band during component movement. As
an option, tracks can have mitred or curved corners.

A design rule checker can flag errors, referred to as book-
marks, on the artwork or make a report. Once again, the
design-rule check dialogue box gives a generous number of
checking functions.

Autorouteing with Specctra
Specctra SP2 has already been mentioned other reviews. It is
accessed via an Ivex interface which converts WinBoard pcb
files to Specctra format and vice-versa.

The interface is started from the ‘autoroute’ menu, Fig. 5.

Previous review subjects

PCB Designer: Niche Software Ltd, tel 01432 355414 —
reviewed September 1996.

PIA:AW Software Ltd, Germany tel +49 89 6915352 —
reviewed September 1996.

Easytrax: Protel International pty, Australia. Available from
PDSL, tel 01892 663298 - reviewed September 1996.

Ranger 2: Seetrax CAE Ltd, tel. 01705 591037 - reviewed
October 1996.

Electronics Workbench: Interactive Image Technologies
Ltd Canada, tel. 00141 69 775 550 - reviewed
October 1996.

CircuitMaker: MicroCode Engineering USA, UK agent
Labvolt, tel 01480 300695 - reviewed November
1996.

Quickroute 3.5 Pro+: Quickroute Systems Ltd, tel 0161
449 7101 - reviewed December 1996.

Propak: Labcenter Electronics, tel 01756 753440 —
reviewed December 1996.

Proteus: Labcenter Electronics, Schematic capture and pcb
design — reviewed January 1997,

EasyPc Pro XM: Number One Systems, tel 01480 461778
- reviewed January 1997,

Challenger: Ultimate Technology, Tel 01594 810100 —
reviewed June 1998.

Ranger 2: Seetrax CAE Ltd, Tel 01730 260062 — reviewed
June 1998.

EDWin: Visionics, UK supplier Swift Eurotech, Tel. 01992
570006, fax 570220 - reviewed July 1998.

Traxmaker & Circuitmaker: Microcode, UK supplier
Labvolt, Tel. 01480 300695 - reviewed July 1998.
EasyPC & Multirouter. Number One Systems, Tel; 01480
461778 fax 01480 494042 — reviewed August 1998.
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To reach this stage, the interactively-sorted rat’s nest should
be saved as a file in WinBoard, and this file loaded in the
‘placed file’ box in the interface menu. A file for the com-
pleted board must also be placed in the ‘routed file’ box in
order that the Specctra results can be transferred to it after
auto-routing has finished.

You may also have to specify the path for Specctra if it is
not in the C: directory. As you can see from Fig. 5, all this is
very dos-like. An external autorouter is not as easy to use as
a built-in autorouter designed by the same program makers as
the main program. However, an interface like this is still bet-
ter than using an external autorouter on its own.

Note that there is no single-sided board option in the inter-
face. If you want to do such a board, you have to enter
Specctra.

Having specified the paths, and configured the autorouter
with the menu of Fig. 5, pressing the execute button will
automatically start the autorouter.

Although you can see routes being formed while Specctra
runs, you must go back to WinBoard to see the final result.
This is done via the interface. Note that boards made using
the interface will not have mitred corners on the tracks, so the
results will have a distinctly square appearance as in Fig. 4.
To mitre the corners, you must enter Specctra and use the
post-routing function called ‘recorner’. This method of mitre-
ing the corners is not user-friendly.

Not having mitred corners is technically unacceptable in
this day and age, so why the interface does not offer this fea-
ture is hard to understand.

Outputs

Hard copy is generated with the Windows printer and plotter
drivers. There is no dedicated plotter driver — a big disad-
vantage if you prefer a plotter.

Like the other menus in WinBoard, the menus for config-
uring the output are extensive, and include a mirror function
among the many other options. There are Gerber and NC
drill-file outputs.

In summary

WinDraft is a well-designed program. As already mentioned,
it is full of features and has lengthy options on just about
everything, so the learning curve is steep.

Despite this, most of the basic actions of drafting a
schematic is easy. It has all the features needed for rapid
drafting and few of the drawbacks found in other programs —
no double-clicks and no tedious un-rotating of text.

It would be useful to have a parts bin option, but there is
the symbol palette to compensate for this. Bear in mind the
pin limit to these programs, which is by far the most restric-
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Fig. 5. Access to
the Specctra
auforouter is done
via an interface,
shown here with
input and output
files specified in
the appropriate
boxes and the
autorouter path in
directory D:,
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tive of those programs in this review with a limit.

WinBoard is also a well-made program. Like WinDraft,
once the rather steep learning part is accomplished, drafting
a peb is fairly easy. Being in almost exactly the same style as
WinDraft helps with the learning curve.

Not having a good plotter driver is snag. All the major
players in this league have realised the necessity of having an
accurate plotter driver, so Ivex should do the same.

The interface to Specctra works well, but the inability to
make single-sided boards and mitre corners using the inter-
face is very limiting. To do these very basic functions it is
necessary to plunge into Specctra, and learn how it works.
But Specctra is an entirely different program with its own
learning curve to ascend. It is odd that this interface is the
only menu in the product that is not comprehensive, yet in
many ways it is the most important.

Auttaching an external autorouter — especially one with the
universally disliked dongle — is very much a compromise
solution, or a stop-gap measure. What is really required is an
autorouter of comparable power made by Ivex, in the same
format as WinBoard, and fully integrated into it.

Considering that Ivex clearly knows how to make a good
program, it is surprising that the company hasn’t done this.

Round up

With respect to the products reviewed here, most program
makers seem to have sorted out a workable approach to
schematic drawing and symbol libraries, with varying
degrees of user-friendliness.

The biggest difference between programs now lies in the
rat’s-nest/autorouter area. Designing a good autorouter
appears to give programmers most difficulty, and it is the
autorouter that gives users the most cause for complaint.
Users expect, perhaps unrealistically, that their autorouter
results will be as good as those from a human source, at the
same time being simple to operate.

Specctra is probably the autorouter that is most proficient
at finding routes. I say probably, because both the new
autorouter in Proteus IV, and MultiRouter are now so good at
this aspect that the difference is not worth considering on
many boards. But on its own, the ability to find routes,
although of prime importance, has limited benefits.

Both MultiRouter and Proteus autorouters can autoneck,
which is a big help in autorouteing — especially getting out of
difficult situations, like the bottlenecks which rat’s nests pre-
sent either because they are densely packed or poorly con-
structed. The versions of Specetra reviewed here do not. On
balance, and considering the relatively high price of other
autorouters, this puts Proteus slightly ahead.

There is no doubt that a capable autoplacer helps reduce
problems for both the autorouter and user simultaneously. On
larger boards, the saving in time and effort is very significant.
Here, the products in this review using Specctra are at a dis-
advantage. Although Specctra has a good autoplacement sys-
tem, the programs that use it simply do not promote this fea-
ture.

To use Specctra’s autoplacement, you would have to learn
two different programs, namely the main program and then
Specctra. Once again, of the autoplacers reviewed, it is the
one in Profeus which was the most accessible, and thus
effective.

The ability of a pcb layout program to gate-and-pin-swap is
also a big help, although boards must of course have swap-
pable gates and pins present to take advantage of it.

The programs

Proteus I'V from Labcenter stands out as the best all-round
program in this review. While the other programs reviewed
have strengths at various places in the pcb design process,
Proteus IV maintains a constant high level of capability
throughout, Whether it is a well turned out schematic, user-
friendly interactive routing, effective and configurable auto-
placing, competent autorouteing, or a combination of
autorouteing and interactive routing, Proteus handles every-
thing very well.

Many programs seem to have a superfluity of features that
are seldom used, if at all. In contrast, by developing its auto-
placer feature, force vectors concept and the versatile Tidy
strategy, Labcenter seems to be concentrating on what is
important — i.e. shifting the burden of pcb design from the
user onto the pc. This should strike a chord with many
designers.

The first-time buyers that this review is aimed at should
note that Proteus IV has an integrated simulator as an option-
al extra. They should look ahead to the day they will need to
add a simulator. With an integrated simulator there is there is
a minimal amount of program re-learning. And there is no
need to get entangled with Spice net-list transfers and the
attendant difficulties of mis-match and incompatibility with
third-party simulators.

If you favour pen-plotting your artwork, remember that
Proteus has an excellent plotter driver.

Ranger 2 for Windows from Seetrax at £250 is half the price
of Proteus IV. Although it has no integrated simulator, and
has less attractive interactive routeing than Proteus, and no
autoplacer, Ranger 2 has a lot to recommend it. It has the
advantage of having no pin limit, it has a good schematic
drawing system, a rip-up-and-retry autorouter that, with judi-
cious handling, gives good results, has its own plotter driver,
and is generally user-friendly. And even with the recent price
increase on the Speectra autorouter, Ranger 2 combined with
the Specctra SP2 is still the least expensive way to acquire a
Specctra autorouter.

Remember, if you are on a tight budget, you can have
Ranger 2 with all these features for much less money — if you
don’t mind running it under dos.

EDWin NC from Visionics at £114 is simply a bargain buy.
If you are prepared to put in more operating effort, if you do
not mind a steep learning curve, and you do not want to pen-
plot peb artwork, then EDWin must be a very attractive pur-
chase. And if you do undemanding double-sided boards, its
autorouter in category C may be acceptable.

Remember that for this price you get not just a full
schematic-capture/autorouter program but an integrated sim-
ulator as well. So on a straight cost-benefit basis, EDWin
scores very well, If you could find a better autorouter to com-
plement it, EDWin would be a powerful system.

CircuitMaker v.5.0 from MicroCode has one the easiest,
simplest, most intuitive and quickest schematic drawing pro-
grams around, ideal for a first-time buyer. It's also good
value for money — you get schematic capture and simulation
for about the same price that most companies charge just for
capture. The simulator is of course an integral part of the
package, the best type to have.

The Traxmaker pcb layout is also user-friendly, and was
one of the earliest programs to offer auto-placement, but the
autorouter is still not very powerful. This is why, at £400 for
the complete schematic capture/autorouter package, I cannot
yet unequivocally recommend it unless, as in the EDWin
case, your aim is to do undemanding double-sided or multi-
layer boards and expect to help out the autorouter with some
manual work on other types of board. However, the fact that
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a Windows version of TraxMaker has appeared is proof that
the makers intend to develop it.

For want of a better autorouter to do it justice, I consider
that this package is, in effect, still waiting to take its proper
place in the marketplace. It will be interesting to see what
MicroCode do in the future with TraxMaker’s autorouter. If
they give it rip-up-and-retry, autonecking and track-spread, it
would have a very sizeable impact.

Easy-PC for Windows from Number One Systems is a
noticeable improyement in many respects over the previous
Dos version. However, the schematic capture section needs
more effort than competing products to do the same amount
of work. The autorouter is very capable. But without force
vectors or autoplacement to assist with the rat’s nest, and no
gate-and-pin-swap, a lot of hard work is still needed to
enable this autorouter to produce the good results it is capa-
ble of.

The total cost of Easy-PC with MultiRouter is £890 — a bit
over the stated budget level and the highest-priced package in
this review. True, it has no pin limits, but considering the
comments above, I think this promising product needs further
development. It has great potential.

Challenger from Ultimate is much like EDWin in many
aspects, being endowed with plenty of features and a similar
schematic and pcb layout style. Similar that is, until you
come to the Challenger GXR autorouter, which is better than
the one in EDWin. Of course, Challenger 1500 is six times
the price of EDWin, does not include a simulator, and has a
pin restriction, so this may influence potential purchasers.
Being a dos/Windows hybrid may also deter some buyers.

It will be interesting to see Ultimate’s all-Windows version
when it arrives.

WinDraft and WinBoard from Ivex is a well-designed pro-
gram, with a learning curve about as steep as Challenger.
Although a sound product, it has a high price tag, but it does
not have any overwhelming advantage over other compara-
ble programs to justify the high cost. Moreover, I think most
designers will find the 650 pin limit too severe and the pres-
ence of a dongle a hindrance.

I think one reason for the relatively high price is the inclu-
sion of a Specctra autorouter. Cadence which has now
acquired Cooper and Chyan, recently increased the price of
Specctra. Even so, the package as a whole is at a price dis-
advantage compared to other similar programs reviewed
here. Ranger 2 for example, offers the Specctra autorouter
with DFEM for only £600 for the complete system and has a
better interface and no pin limit. The pin-restricted Ivex pack-
age with the same highly desirable DFM function at £200
extra would cost £400 more than this. These figures speak for
themselves.

Final shot
One final piece of advice; the prospective buyer must com-
pletely disregard the marketing hype that has become more
strident recently. Advertisements with statements along the
lines of “The most powerful autorouter the World has ever
seen’ and ‘Packed with features no other program has’ must
be totally and utterly disregarded.

Note that the two or three firms who are leaders in the field
of low and mid-price range pcb-cad have quite modest adver-
tising. ™
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Surplus always
wanted for cash!
THE AMAZING TELEBOX IC's -TRANSISTORS - DIODES
Converts your colour monHor into a QUALITY COLOUR TVII OBSOLETE - SHORT SUPPLY - BULK

TV SOUND & 6,000,000 items EX STOCK

VIDEO TUNER For MAJOR 5AVINGS - CALL OR SEE OUR WEBSITE

CABLE COMPATIBLE * VIDEO MONJ'_TOR SPEC.’A L S

One of the highest specification
monitors you will ever see -
At this price - Don't miss it!! .

Mitsubishl FA3415ETKL 14" SVGA Muligync colour monitor with fine
028 dot tube and resolution of 1024 x 768, A

The TELEBOX is an attractive
taining all electronics real
made by makers such as

fu1l|y cased mains powered unit, con-
1o plug into a host of video monitors
ICRO' C, ATARI, SANYO, SONY,
COMMODORE, PHILIPS, TATUNG, AMSTRAD etc. The composite
video output will also plug directly into most video recorders, allowin
receplion of TV channels not normally recelvable on most tele
slon recslvers® (TELEBOX MB). Push button controls on the front

i isi allows connection to a host of
panel allow reception of 8 fully tuneable 'off air' UHF colour television : ms': put
channels. TELEBOX MB covers virtually all television frequencies IBM PC's i CGA, ml i VNG:; 12&,‘;‘

VHF and UHF including the HYPER as used by most cable
TV aperators. A composite video oul is located on the rear panel
{or direct connaction to most makes of monitor or desktop computer

video systems. For complate compatibility - even for monitors with-

=

LENT little used i

out sound - an integral 4 watt audio amplifier and low level Hi Fi Order 28
audio output are ded as standard. - Titt & Swivel Base £4.75 Only £119 5 MITS-SVGA
TELEBOX ST for composite video input type monitors £36.95 VGA cabia for IBM PC Included.

TELEBOX STL as ST but fitted with integral speaker £39.50 Extemnal cables for other types of computers CALL

TELEBOX MB Multiband VHF/UHF/Cab rband tuner £69.95
For overseas PAL versions stata 5.5 or 8 mHz sound specification.
‘Fa;e C:ble ! hyperband signal reception Talebox MB should be con-
nec

a cable type service. Shipping on all Teleboxe's, code (B)

State of the art PAL (UK spechUHF TV tuner module
3 with composite 1V pp video & NICAM hi fi sterec sound
‘Outputs. Micro electronics all on one small PCB only 73 x

80 x 52 mm enable full software control via a simple 2 wire link

to any 1BM type computer. Supplied complate with slmple working
proarlm and documentation. uires +12V & + 5V Ict;:arale.
AAND NEW - Order as MY00. Only £49.95 (B)

FLOPPY DISK DRIVES 272" - 14"

Massive purchases of standard 54" and 3%" drives enables us to
present prime product at industry bsnlh#;ronw prices! All units (unless
stated) are BRAND NEW or removed often brand new

As New - Ex Demo
17" 0.28 SVGA Mitsubishi Diamond Pro monitors
Full multisync etc. Full 90 day guarantee. £325.00 (E)

Just In - Microvitec 20" VGA (800 x 600 res.) colour monitors.
Good SH condition - from £209 - CALL for Info X

PHILIPS Hcsas_ﬁsame style as CM8833) altractively styled 14"
colour monitor with both AGB and standard composite 15.625
Khz video Inputs via SCART socket and separate phono jacks.
Integral audio power amp and speaker for all audio visual uses.
Will connect direct to ga and Atarl BBC computers. Ideal for all
video monltoring / security applications with direct connectlon
to most colour cameras. High 3ua1i|y with many features such as
{ront eoné:siglec} h:lap controls, VCR te:?i"ec“o“ button ete. Good
used condition - fully tested - guaran

Dimensions: W14" x H123%" x 15%" D. Only £99

PHIUPS HCS31 Ultra compact 9" colour video monitor with stan-
dard composlite 15.625 Khz video input via SCART socket. Ideal
for all monitoring / security applications. High quality, ex-equipment
fully tested & guaranteed (possible minor screen bums). In attrac-
tive square black plastic case measuring W10" x H10" x 13%" D.

240 V AC mains powered. Only £79.00 (p)

KME 10" 15M10009 high definition colour monitors with 0.28" dot
pitch. Superb clarity and modern styling.
Operates from any 15.625 khz sync RGB video
source, with RGB analog and composite syn
fuch as Atari, c:.';.rpmoclora Am gn; Acorn

Arc & ) only 1 x 12°
11*, Good used condition. an £125 (5)

20" 22" and 26" AV SPECIALS
Superbly made UK manufacture. PIL all solid state colour monitors,
complete with composile video & optional sound inpul. Altractive
teak style case. Perfect for Schools, Shops, Disco, Clubs, etc.in
EXCELLENT little used condition with full 80 day guarantee.

ment and are fully tested, aligned and shipped to you with a mlu&
day guarantee. Call for over 2000 unlisted drives for spares or repair.

3%* Panasonlc JU363/4 720K or equivalent RFE
3%" Mitsublshl MF355C-L. 1.4 Meg. Laptops only
3% Mitsubishl MF355C-D. 1.4 . Non lap
5%" Teac FD-55GFR 1.2 Meg (for IBM pc's) RF
5%" Teac FD-55F-03-U 720K 40/80 (for BBC's elc) RFE
5%* BRAND NEW Mitsublshl MF501B 360K £22.
Table top case with inlegrai PSU for HH 5%" Flopp or HD £29.!
8" Shugart BOO/B01 B* 55 refurbished & tested £210.
8" Shugart 10 8" S5 HH Brand New

8" Shugart 851 8° double sided refurbished & tested
8" Mitsublshi M2894-63 double sided NEW

8" Mitsublshi M2896-63-02U DS slimline NEW
Dual 8" cased drives with integral power supply 2 Mb

HARD DISK DRIVES

2%" TOSHIBA.(19 mm H ) MK2101MAN 2.16 Gb. New  £199.00

21%" TOSH.(12.5 mm H) MK1002MAV 1.1 Gb laptop. New £115.00

214° fo 3%" conversion kit for Pc's, complete with connectors £12.85

31" FUJI FK-308-26 20mb MFM I/F RFE £59.95

3%" CONNER CP3024 20 mb IDE I/F (or equiv.) RFE

3%" CONNER CP3044 40mb |DE IF (or equiv.) RFE

31" RODIME RO3057S 45mb SCSI U/F (Mac & Acom)

a%" QUANTUM 40S Prodrive 42mb SCSi I/F, New RFE

awk" WESTERN DIGITAL 850mb IDE /F New

5%" MINISCRIBE 2425 20mb MFM I/F (or equiv.) RFE

5%" SEAGATE ST-238R 30 mb RLL I/F Refurb

5%" CDC 94205-51 40mb HH MFM I/F RFE tested

5%* HP 97548 850 Mb SCS5! RFE tested

5%" HP C3010 2 Gbyte SCSI differential RFE tested
MEC D2246 85 Mb SMD interface. New .00
FUJITSU M2322K 160Mb SMD I/F RFE tested £195.00

20"...£135 22"...£155 26"...£185(p

% DC POWER SUPPLIES
00

Virtually every type of power
su pl% you can Imagine.Over

10,000 Power Supplies Ex Stock

Call or see our web site.

LOW COST PC's

Always over 1000 PC's from stock.
8" FUJITSU M2392K 2 Gb SMD I/F RFE tested £34500 1000"'s of spares and accessorlies.
Many other drives In stock - Shilipplng on all drives Is code (D) Call or see our web gite for Info.

TEST EQUIPMENT & SPECIAL INTEREST ITEMS

MITS. #=FA3445ETKL 14" Industrial spec SVGA monitors £245  Intsl SBC 486/125C08 Enhanced Multibus (MSA) NEW £1450
1KW to 400 kW - 400 Hz 3 phase power SOUrces - ax stock EPOA  Zeta 3220-05 AO 4 pen HPGL fast drum plotters £1150
1) exposure control unit £1450

.95
£69.95
£99.00

£195.00
£189,

1BM 8230 Type 1, Token ring base unit driver £760  Nikon HFX-11 (Eph
wﬂm Kerr HA200 Audio frequency response analyser ~ £2500 Motorola VME Bus Components List. SAE / CALL EPOA
1BM 53F5501 Token Ring ICS 20 port lobe modules £750  Trio 0-18 vdc linear, metered 30 amp SU. New £550
IBM MAU Token ring distribution panel B228-23-5050N £95 itsu M3041R 600 LPM band printer £1950
AIM 501 Low distortion Oscillator 8Hz to 330Khz, |EEE £650  Fujitsu M3041D 600 LPM printer with network interface £1250
ALLGON 8360.11805-1880 MHz hyhrldogowar combiners  £250  Perkin Elmer 299B Infrared spectrophotometer A £500
Trend DSA 274 Data Analyser with G703(2M) 64 Vo EPOA  Perkin Elmer 597 Infrared LEsPevcirt')gl;cég:‘v;naler 1 £3500
Marconl 6310 P mmabile 2 to 22 GHz sweep generalor £6500 VG Electronics’ 1035 TELETEXT ing Margin Meter  £3750
Marconl 2022C 10KHz-1GHz RF signal generator £1550 LightBand 60 output high spec 2u rack mount Video VDA's E£485
Marconl 2030 opt 03 10KHz-1.3 GHz signal generator,New £5150 onlc SD 150H 18 channel digital Hybrid chart recorder £1995
HP16508 Logic Analyser £3750 Taylor Hobson Tallysurf ampiifier / recorder £750
HP3781A Pattern generator & HP3782A Error Detector  £POA  ADC SB200 Carbon dioxide gas detector / monitar £1450
HPE621A Dual Programmable GPIB PSU 0-7 V 160 walts  £1800 System Video 1152 PAL waveform monitor £485
HP6284 Rack mount variable 0-20V @ 20A metered PSU £675 ANRITSU 8654A Optical DC-2.5G/b waveform monitor £5,650
HP54121A DC to 22 GHz four channel test set £POA  ANRITSU MSB00181 0.6-1.7 uM optical spectrum analyser EPOA
HPB8130A opt 020 300 MHz pulse generalor, GPIB stc £8500 ANRITSU ML93A optical r mater £890
HP A1, A0 8 pen HPGL high 5 drum plotters - from £950 AMNRITSU Fibre optic chracateristic test sat EPOA
EG+G Brookdeal 95035C Precision lock in amp £650  VISION ENGINEERING TS3 Dynascopic microscope £1850
View Mod 1200 computerised inspection sy EPOA  RAS FTDZ Dual sound unit £650
DXC-3000A High quality CCD colour TV camera £1100 RA&S SBUF-E1 Vision modulator €775
Ki fogsw cv itor / voltag ly £POA TRON 66308 12.4 / 20GHz RF sweaep genaralor £5750
Racal ICR40 dual 40 channel voice recorder system 50 TEK 2445 150 MHz 4 trace oscilloscope £1250
Flakers 45KVA 3 ph On Line UPS - New batteries £8500 TEK 2465 Mhz 300 MHz oscilloscope rack mount £1955
IC1 R5030UV34 Cleanline ultrasonic cleaning system £POA  TEK 1502 Portable TDR (time domain reflectometer) £600
Mann Tally MT645 Hii:' speed line printer £2200 PHIUPS PW1730/10 XRAAY generator & accessories EPDA
Intel SBC 486/133SE Multibus 486 system. BMb Ram £945 CLAUDE LYONS 12A 240V single phase auto, voll, regs £325
Slemans K4400 64Kb to 140Mb demux analyser £2950 CLAUDE LYONS 100A 240/415V 3 phase auto. volt. regs  £2900
DISTEL on the web Il -

THE ORIGINAL SURPLUS WONDERLAND!

THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS

er 16,000,000 items from stock - www.distel.co.u

Surplus always
wanted for cash

19" RACK CABINETS
S

uperb quality 6 foot 40U
Virtually New, Ultra Smart |
Less than Half Price! 4

Top quality 19" rack cabinets made in UK
Optima
designer, smoked acrylic lockable front door
full height lockable half louvered back dog
and louvered removable side panels. Full
adjustable internal fixing struts, ready punchag
for any configuration of equipment mounting
plus ready mounted integral 12 way 13 amj
socket switched mains distribution strip make
these racks some of the most verastile w
have ever sold. Racks may be stacked side by side and therefor
require only two side panals to stand singly or in multiple bays.
Overall dimensions are: 77%" H x 32%" D x 22" W, Order as:

OPT Rack 1 Complete with removable side panels. £345,00 (G
OPT Rack 2 Rack, Less side panels £245.00 (G

Over 1000 racks, shelves, accessories
19" 22" & 24" wide 3 to 46 U high.
Available from stock !!.

32U - High Quality --All steel Rak

Made by Eurocraft Ei Ltd to the highest possib
rack features all steel construction with removable
side, front and back doors. Front and back doors are
hinged for easy access and all are lockable with
five secure 5 lever barrel locks. The front door
is constructed of double walled steel with a
‘designer atyle’' smoked acrylic front panel lo
enable status indicators o be seen through the
anel, yet remain unobtrusive. Internally the rack
satures fully slotted reinforced vertical fixin
members 1o take the heaviest of 19" rac
aqul The two movable vertical fixing struls
(extras available) are fra punched for standard
‘cage nuts'. A mains distribution panel internal-
ly mounted to the bottom rear, provides B x IEC 3
pin Euro sockets and 1 x 13 amp 3 pin switched
utllity socket. Overall ventilation is provided by ™=
iulg louvered back door and double skinned top section
with top and side louvres. The top panel may be removed for fitting
of Integral fans to the sub plate etc. Other features include: fitied
castors and floor levelers, prepunched utility panel at lower rear
cable / connector access etc. Supplied in excellent, slightly use
condition with keys. Colour Royal blue. External dimension
mm=1625H x 6350 x 803 W. ( 64" H x 25" D x 23%" W
Sold st LESS than a third of makers price I

A superb buy at only £245.00 @
42U version of the above only £345 - CALL

BATTERY SCOOP - 50% off !!

A spacial bu rchase from a cancelled ax%url order brings yo
the most & ng savings on these ullra high spec 12v DC 14

rechargeable batteries. Made by Hawker Energy Lid, type SBS1
featuring pure lead plates which offer a far superior shelf & Sgua ar
tead 15 year service life. Fully BT & BS56290 approved. Suppli
BRAND NEW and boxed. Dimensions 200 wide, 137 high, 77 dee)
ME balt inals. Fully g teed. Current price over

each '\Qur Price £35 each «) or 4 for £99 !
RELAYS - 200,000 FROM STOCK _

Save £FEE's by choosing your next relay from our Massi
stocks covering types such as - Military, Octal, Crad
Hermetically Sealed, Contactors, Time Delay, Reed, Me
Wetted, S State, Printed Circult Mounting, CALL US
YOUR NEEDS. Many obsolete types from stock. Save E£EE'S

LOW COST RAM & CPU’S

INTEL 'ABOVE' Memory Expansion Board. Full length PC-X
and PC-AT compatible card with 2 Mbytes of memory on boar
Card is fully selectable for Expanded or Extended (286 rrucsss
and above) memary. Full data and driver disks supplled. RFE
Fully tested and guaranteed. Windows compatible. 9.95
Half length 8 bit memory upgrade cards for PC AT XT expands
memory either 256k or 512k in B4k steps. May also be used to fill
in RAM above 640k DOS limit. Complete with data.

Order as: XT RAM UG. 256k, £34.95 or 512k £39.95

SIMM

1 MB x 9 SIMM 9 chip 120ns Only £8.50
1 MBx9 SIMM 3chipB0ns£10.50 or 70ns £11.95
1MBx9 SIMM3chipgons £10.50 or 7ons £11.75
4 MB 70 ns 72 pin SIMM_-with parity- Only £35.00
INTEL 486-DX33 CPU £19.95 INTEL 485-DX65 CPU ES9.00
FULL RANGE OF 'S EX STOCK - CALL FOR £££
MOTOROLA 25 Mhz 68040 (XCE8040RC25M) CPU'S £59.00
shipping charges for RAM / CPU upgrades is code B

SOFTWARE SPECIALS

NT4 WorkStation, complete with service pack
and licence - OEM Fackage :
Special Price ONLY £99.00 I
Microsoft - Windows for Workgroups 3.11 & DOS 6.22. Suppl®
on 3%" disks with licence & concise documentation. 39.
DOS 5.0 on 3%" disks with concise books ciw QBasic . E14.5
Waordperfect 6 for DOS supplied on 3%" disks with manual £24.F
shipping charges for software is code B

nclosures Ltd. Units featur

Cab

Open Mon - Fri 9.00 - 5:30
Dept WW, 32 Blggin Way

Upper Norwood
LONDON SE19 3XF

and unless stated . All guarantees on a retum to base basis.
stock Discounts for voluma. Top CASH prices paid for surplus goods. All

CIRCLE NO. 131 ON REPLY CARD

DISTEL® ALL T ENQUIRIES
wnar e 110181 679 441

emall edmin@distel.co.uk

D b} mﬁﬂmw% £100 : ubject f&%mmﬁmm&uﬁmm (A1)=E:
L it A i X over £100 are subject to i 3

5.00, (F=£18.00, (G=CALL approx 6 days for shipping - faster CALL  All goods o our Congditions of
Al A ‘Né‘ﬁmmm ions without pri Orders

FAX 0181 679 1927

prices | specifications notice.
onsphymmee,epr&lam

SCIENCE AND TECHNOLOGY

New display
technologies

Steve Bush looks at a new display technology that promises crt
performance without the bulk. He also presents a round up other new

display ideas on the horizon.
hotocathode displays, or peds, are a made using a
new technology from a Californian company called

: New Logic. They may well put the cat among the
pigeons in the display industry.

New Logic claims several benefits for peds, including
high brightness and a wide viewing angle, equal to those
of cathode ray tubes, but without the associated bulk,

Photocathode displays rely on the emissive properties of
phosphors when they are struck by electrons. In this
respect it is the same as both crts and field emission
displays. Phosphors bestow the same performance
advantages on all three display types.

These are that:

® Light is emitted randomly so there are no viewing angle
limitations.

® There are no control mechanisms needed in front of the
phosphors, so no emitted light is wasted — except where
contrast enhancement filters are applied.

® Excellent colour rendition and saturation is available.

The difference between cathode-ray tubes, field-
emi_s§ion displays and peds is in the way the phosphor-
exciting electrons are generated.

In crts, an electron beam from a single electron source is
swept across the back of a phosphor screen. Where the
beam strikes the screen, a spot of light results, The crt
tube’s bulky conical shape comes from the need to bend
the path of the beam to cause it to strike each part of the
display screen sequentially to form a rectangular image —
starting at the top and moving down as a series of almost
horizontal lines.

The concepts for both feds and peds result from
answering the question, “Is there a way to put a separated
source of electrons behind each point on the screen and
avoid having to bend a beam?”

The answer is yes. All you need is to get the electron
sources really close to the phosphors and apply a few
kilovolts to ensure the electrons fly into the screen before
they drift away — a technique called proximity focussing.

In the case of a fed, the electrons come from a patch of
material which sheds electrons when raised to a high
positive potential. Favoured materials are either coated to
enhance emissive properties or covered with a series of
tiny points to achieve the same effect. Making such
coatings or fabricating micro-tips successfully have both

proved problematic for the fed companies, which include
Motorola and Pixtech.

New Logic has taken a completely different approach to
generating electrons in the ped. It has based its concept on

Thin glass

High vacuum

In a night-sight
image intensifier,
light impinging
on the cathode
causes localised
electron
emission. In this
new technology,
the
photacathode is
activated by a
low power
electroluminesce
nt, or similar,
display. Note the
similarities
between the
photocathode
display and a
conventional
cathode-ray
tube,

established image intensifier, or ‘night-sight,’ technology
where light striking a photocathode is used to produce
electrons.

Resolution, claims New Logic, is better in photocathode
displays because photoelectrons have little energy initially,
around 0.2eV. As a result, they are less likely to have
significant lateral velocity when compared with field-
emission electrons which are more energetic. This leads the
company to predict 70 line pairs per millimetre is achievable.

Stimulating the cathode
Unlike feds, photocathode displays need some source of
photocathode-stimulating.

New Logic argues that this is not a problem. Any form
of low cost, easy-to-drive type will do. It favours an ac
powder electroluminescent display which can be screen

printed inside the ped to stimulate the photocathode
directly.
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Efficiency of the initial light source is not significant
of 10kV. The gap they move across is between 0.25 and

because it only consumes a small fraction of device power,

the bulk of which is due to maintaining the main
acceleration voltage.

One of the more noticeable difference between the fed
and ped is that the fed relies on high-voltage emission, all
scanning signals are at voltages between 200 and several
kilovolts, depending on fed type. Although not technically
insurmountable, this can have a strong effect on the cost
and power consumption of the surrounding drive circuitry.

The switched voltages in the ped are lower and likely to
be under 100V. They are therefore much easier to deal
with.

In both the fed and the pcd, the field used to guide and

More new technologies...
The ped was introduced to the world at SID '98, the showcase event of
the displays industry held recently in Anaheim California.

Organised by the Society for Information Display, the exhibition and
conference was where display companies competed to show off their
technology.

As usual, leds and crts dominated the papers at the conference, but
there were also some weird and wonderful highlights. For instance, Xerox
introduced Gyricon, an ‘electronic’ paper material on which images form
when a patterned electric field is applied. Another novelty was a paper
by MicroOptical of Boston which discussed the issues involved in fitting
a head-up display into a pair of glasses and proposed a practical solution.

Among the main-stream papers at the conference was one by NEC on
its 50-inch colour ac plasma display. This huge thing has 1356 by 768
pixels with 17 million colours. Both high-definition tv images and XGA
graphics can be displayed and contrast is high at a claimed 350:1.

The UK was represented by, among others, Philips Research Labs in
Surrey. It was invited to talk about its plastic substrate active matrix lcds.
Plastic is highly desirable as a substrate material, particularly for portable
applications, because it is light and rugged. But thin film transistor (tft)
processing temperatures are too high and damage it. Philips has a low
temperature 180°C ‘top-gate’ tft made from amorphous silicon and
silicon nitride that could be the solution.

A world record was claimed by Sarnoff, Planar Systems and
AlliedSignal for a jointly developed active matrix electroluminescent
display. It has a total pixel rate of 800Mbit/s — the highest ever for a flat
panel display. Eight channels at 100MHz feed a 1280 by1024 array of 12
by 12um pixels. The key to speed is its crystalline silicon transistors with
a 1.2um effective channel length.

Matorola, one of the quieter developers of field emission displays (feds),
showed a 5.1-inch full-colour quarter VGA display. It is a Spindt-tip type
and has both NTSC and VGA controllers built in. Other colour QVGA
feds on show were a 5-inch one from Samsung and a 4.4-inch one from
Candescent Technologies of San Jose.

To add a touch of reality to SID this year, 31 different display types
were operated side by side to allow delegates to judge the relative merits
for themselves. Conditions were strictly controlled and the same display
patterns were shown on all displays simultaneously.

Comparison of various display technologies.

CRT TFTLCD TFEL PDP LVFED PCD
Luminance (cd/m?) 300 80-200 80 300 80 300
Life (yrs) =3 >3 =3 <3 <1 =3
Efficiency (1m/watt) 5-10 2-3 0.5 0.2 0.5 30
Colour excellent good no blue good not yet CRT
Contrast 400:1 60:1 100:1 400:1 30:1 400:1
View angle (°) 160 80 160 160 160 160
Resolution (lp/mm) 5-10 50 50 2 3 50
Speed video barely video video video video video
Size big small small big small big+small
Weight heavy  light light light light light
Cost cheap expensive  expensive expensive expensive expensive

1mm. Maintaining this gap against atmospheric pressure is
a problem.

In small displays the glass is stiff enough not to distort
significantly with only edge support. Larger displays need
spacers to prevent the structure from collapsing and there
are now methods available to fix glass fibres up to 1.2mm
long, but under 20pm (0.02mm) thick, across the gap.

It appears that the pcd is a worthy advisory for the crt,
Both have good optical characteristics and, whereas the crt
is well developed and inexpensive to make, the ped is thin
and flat. In this it shares the advantages of the fed. New
Logic has put forward some strong arguments for the
potential superiority of the ped, but it has to be
remembered that the fed is proven, albeit new, technology,
already in production whereas the ped has yet to leave the
laboratory. n

And what of the future?

There are a lot of display technologies. But the
cathode ray tube, for all its bulk, weight and power
consumption, is still cheaper and brighter than its
competitors. As a bonus, it has a wider viewing
angle.

This said, the crt is unlikely to remain at the top of
the heap forever.

There is a growing demand for ‘flat’ displays that
take up less desk space in the office and less living
space in the home.

Flat monitors using large liquid crystal displays
can now be seen in offices, particularly in
environments like dealing rooms where multiple crt
displays dissipate too much heat and additional
expense is less of an issue.

Domestic hang-on-the-wall tvs, mostly based on
plasma flat screen technology, are appearing in
Japanese homes where there is more consumer
demand for ‘cutting-edge’ technology. It cannot be
long before those Europe and the US start wanting
something similar.

Although industry opinions vary, there is a general
consensus among pundits that the uptake of flat
displays will really take off if the price can be
bought down to within 1.5, or perhaps even two
times, the cost of a similar size crt.

Liquid-crystal displays may hit this threshold in
time, but not within the next few years for tv and
monitor-sized devices. First will be graphics
displays where slower — and far cheaper — passive
matrix techniques can be used. Video speeds need
active matrix displays which will remain costly
particularly as size increases forcing yields down.
17-inch diagonal lcds are still pushing existing
production techniques.

Plasma displays are arriving in the tv market.
Although expensive to make, they will first capture |
the vert large crt market — 42 inches and above -
where crts are impracticably heavy to handle.

In the wings are several projection systems which
can be used over the users head, as in a cinema, or
from behind the screen. Here, admittedly bulk
returns as an issue, but not weight.

The Texas Micro-mirror device and emerging
miniature lcd shutters may still form an effective
opposition to increasingly complex flat display
technologies.
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Antenna Toolkit

by Joe Carr
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Combined with antenna design software on CD=rom, Newnes
new book Antenna Toolkit provides a complete design
solution. Prepared by antenna expert Joe Carr, this package is
written for beginners and advanced users alike.

On the CD-rom is a suite of powerful software running on the
pc. The software calculates the critical lengths and other
parameters of the antennas in the book by having the user
select the antenna type and set the frequency.

The main menu screen is in the form of tabs, one for each
chapter of the book plus other topics.

This 220 page work includes 185 illustrations and 23

photographs.

** HF propagation predictor included **

Also included is a Windows freeware package, from the
Voice of America organization, called VOACAP. This is an
hf propagation predictor which some commercial sources
have offered unmodified for hundreds of dollars.

UK Price: £27.50 Europe £30.00 ROW £32.50

** Price includes delivery and package **

Return to Jackie Lowe, Room L333, Quadrant

House, The Quadrant, Sutton, Surrey, SM2 5AS

Please supply the following fitle:
Newnes Antenna Toolkit

Total

Name

Address

Postcode Telephone

Method of payment (please circle)
Access/Mastercard/Visa/Cheque/PO
Cheques should be made payable to Reed Business Information

Credit card no

Card expiry date
Signed
Please allow up to 28 days for delivery




- 1 A A
As a sound reproduction medium, the electrostatic
transducer has many advantages and only a few drawbacks,

finds John Watkinson. Here, he takes a balanced view of the
technology and comes out in favour.

principle that an electric field exerts a force on a
charge. As Fig. 1 shows, the charge is provided by a
high voltage polarising power supply and it is trapped in a
marginally conductive layer on a very thin diaphragm. A
polarising voltage of up to 5kV is common. The source
impedance of the supply is deliberately made very high for
safety reasons.
The electric field is provided by a pair of electrodes

T he electrostatic loudspeaker works on the simple

A

(a) Plastic support
v frame
E 77 A
Diaphragm
Drive signals
Copper Perforated
@ @ electrode printed
on outside circuit
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i | |_—~"electrode
[ Damping :> ok
! [ Th—_ Marginally s8uze
! ! conductive Spot
il diaphragm weld
e e Metal rods
Safsty 0 © e.g.piano wire
__ resistor o | ©
@ O
+ ] 4
=
=! ) O &)
2KV 1 Polarising
S H B 1 @
supply
O ©
Step-up @ o
~ transformer
Support (b)
Audio rod
in
Fig. 2a). The Quad ELS-63 uses
Fig. 1. In an electrostatic perforated printed circuit board
loudspeaker, an electric electrodes. 2b) shows an
field exerts a force on a alternative arrangement using
charge. metal rods.
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which are perforated to let the sound out. The electrodes
are connected to a balanced high voltage audio signal.
Several kilovolts may be used. Enthusiasts may build
direct drive amplifiers using transmitter valves, but
commercially available units employ step-up transformers
so that a fairly conventional amplifier may be used.

The great advantage of the electrostatic speaker is that
the electric field between the electrodes is absolutely
uniform and so the driving force on the diaphragm is
independent of its position. This makes the electrostatic
speaker fundamentally linear, which is not true of any
other transduction system.

In addition, the drive force is applied uniformly over
the diaphragm which in turn drives a uniform air load.
There is thus no reason why the diaphragm should break
up and so the diaphragm can be very thin indeed.
Typically the diaphragm is no heavier than a few
millimetres of air and so the mechanical efficiency of the
electrostatic speaker is very high. There is no heat
dissipation mechanism in the speaker itself.

In comparison with the moving coil transducer, the
electrostatic principle will always display lower distortion
and freedom from thermal compression. Distortion is a
particular problem in stereo systems because
intermodulation between sounds located at different places
in the stereo image may produce phantom sound sources
which are in a third place in the image so they are not
masked.

Figure 2 shows some ways of constructing electrostatic
panels. They are inevitably labour intensive and this
reflects in the price of commercially available units.
However, building an electrostatic panel is well within the
abilities of the home constructor and the materials are not
expensive. Several books are available with designs for the
home builder.

The structure of the Quad ELS-63 panel is shown at 2a).
This uses perforated printed circuit board electrodes. The
copper layer is on the outside of the circuit board so that
the diaphragm can contact the electrode without harm. The
electrodes are supported by a cellular plastic moulding
resembling a fluorescent light diffuser. This moulding also
supports the edge of the diaphragm. The advantage of the
circuit board is that the copper coating can be segmented
to create a phased-array electrode pattern.

As the Quad is a full range speaker, some damping is
provided for the fundamental resonance of the diaphragm
in the form of a light gauze attached to the rear electrode.
This is not needed where the electrostatic speaker is used
as a tweeter.

An alternative construction using metal rods is shown at

2b). The round cross section of the rods causes less
turbulence than holes punched in a plate, but
construction takes longer. One approach is to spot weld
the rods to supports crossing at right angles.

The construction of the electrostatic panel basically
creates a large capacitor. Thus although the transduction
principle is very efficient, the amplifier has to drive
large quadrature currents in and out of the panel
capacitance and conventional amplifiers are very
inefficient-when used in this way.

However, a switched-mode amplifier has no difficulty
with capacitive loads because it can return power to the
supply instead of dissipating it as heat. Thus a battery
powered electrostatic transistor radio is perfectly
feasible provided a switching amplifier is used. The
quality obtained would leave more recent flat panel
technology in the dust.

The electrostatic panel is fundamentally a dipole and
radiates from the rear in antiphase with the same quality
as from the front. This has the advantage of making the
frequency response of the reverberation more similar to
that of the direct sound. This improves realism and is
particularly noticeable when listening in the next room
through an open door — a case where conventional
speakers perform very poorly.

The down side of the dipole is that it becomes very
inefficient at low frequencies. The panel has to be very
large and the electrode spacing has to be large to allow
sufficient diaphragm travel. Wide spacing reduces the

electrostatic field strength and the high voltages then
required cause a risk of breakdown. The Quad speaker
has extensive breakdown sensing and protection
circuits.

When designing a reference grade speaker, it is best to
accept the low frequency limitations of the electrostatic
panel and to use it only as a mid- and treble unit in
conjunction with a moving coil woofer. This allows
much greater sound-pressure level.

When the Quad was designed, the performance of
moving coil woofers was so poor that it would have
been impossible to provide a quality match between the
panel and the woofer and so it was wisely concluded
that a full range speaker should be built which accepted
the sound-pressure level limitations of the full-range
approach.

With modern active speaker technology it is now
possible to make unported woofers which have
sufficiently low distortion that they will not be shamed
by an electrostatic top end. It is also possible to make
active crossovers of sufficient precision to match the
transducers in use.

Hybrid active speakers of this kind are rare not only
because few manufacturers have a skill set which
includes electrostatics, electrodynamics and electronics
but also because they are inevitably expensive,
However if the criterion is simply one of precision, the
active electrostatic hybrid represents the state of the art in
sound reproduction. i}
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RF DESIGN

How far
will it go?

Roger Simms explains how you can determine the distance that a
licence-exempt wireless telemetry link will cover.

ith the advent of deregulat-
ed low power data radio
the economics of using tra-

ditional wire links for telemetry need
to be examined. Licence-exempt data
radio has low infrastructure costs, low
installation cost and provides good sys-
tem flexibility.

The uhf band between 410MHz to
480MHz has become internationally
adopted for low power licence exempt
use for digital data, telemetry and
telecommand systems. It has the
advantage of propagating in direct line
of sight and will penetrate convention-
al build materials.

The rf signal fades quickly at the
edge of its range. This factor allows
multiple use of the same or adjacent
frequencies in close proximity.

International perspective
Although a common uhf band is used,
national authorities have defined dif-
ferent specifications for licence exempt
radio data transmissions.

They differ in the number of allocat-
ed rf channels, their bandwidth, spuri-
ous emissions and maximum rf power
that can be transmitted. In the UK, the
MPT1340 specification for operating
on the 418MHz channel, allows one
channel at 0.25mW rf power.

The radio range is limited to a few
tens of metres. But the power con-
sumption is low, as is the unit cost of
the transmitters and receivers. Radios
conforming to this specification are
widely used in portable battery equip-
ment or communicating with moving
machinery.

The UK MPT1329 specification
covers operation at frequencies of
458.500MHz to 458.950MHz. Either
15 channels at 25kHz or 31 channels at
12.5kHz spacing are allowed with a
maximum transmitter power of
500mW.

Radios using this band have data
rates of ®ip to 10kbit/s with good in
building penetration and can achieve
ranges of 10 to 20km, depending on
the antenna configuration.

Most continental European countries
adopt the ETSI 300-220 standard cov-
ering the 433.10MHz to 434.75MHz
band with a transmitter power of
10mW. Data radios operating on this
band have a range of up to 2km in free
space and are used for short range data
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The USA has various data and
telemetry bands on frequencies
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between 440MHz to 470MHz with rf
powers of between 100mW to 5W and
are specified by FCC regulations CFR47
Pt2.

Estimating radio range
Range is the most important parameter
when assessing the practical implication
of using a low power, licence exempt,
radio system. It is sometimes difficult to
correlate the transmitter rf power to the
receiver. sensitivity and estimate an
effective range. '

The main factors effecting the perfor-
mance of a radio system are:

@ Transmitter power

® Receiver sensitivity

@ Terrain

@ Antenna height

@ Antenna feeder cable loss

UHF signals on the 410MHz to
480MHz band propagate directly
between the transmitter and receiver and
act in a similar way to light. There is
therefore a maximum distance that a uhf
signal can travel due to the curvature of
the earth.

With both the transmitter and receiv-
ing antenna at a height of three meters
and assuming there are no geographical
obstacles, the radio horizon will be
around 16 kilometres. If both antennas
are raised to 100 metres the radio hori-
zon would extend to around 90 kilome-
tres. '

With all licence-exempt radios, the rf
power is strictly limited. The achievable
range can therefore be much less than
the radio horizon.

The radio range can be calculated by
subtracting the factors causing the atten-
uation of the signal from the transmitter
power. These include losses due to the
antenna configuration, losses due to the
terrain over which the signal will pass
and the loss caused by the antenna feed-
er cable.

The propagation of the signal will
depend on the height at which the
receiver and transmitter antenna is above
the ground. The higher the antenna the
better the propagation.

Figure 1 correlates the height of both
antennas to the expected propagation
loss. The left and right scales give the
height of the transmitter and receiver
antenna. By placing a ruler between the
two, a propagation loss can be estimated
for any combination of heights.

Losses caused by the terrain can be
estimated at around 50dB in open coun-
try or over water. This would be consid-
erably more if the transmission path was
to pass through buildings.

By subtracting all the propagation
losses from the power irradiated from
the transmitter, the required sensitivity at
a near distance can be determined. The

=120

_m////é A ///.
i ///é // /l'////// i
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. 4 .

N d

Range (kilometres)

diagonal lines in Fig. 2 can then be used
to determine the required receiver sen-
sitivity at any given distance from the
transmitter.

For example, if a licence exempt
MPT1329 radio, radiating S00mW
(27dBm) was transmitting at full power
and both transmitting and receiving
antenna were at 12 meters high, then
from Fig. | the antenna propagation loss
would be 55dB. If five meters of low-
loss coaxial cable was used to connect
the antenna to the transmitter and to the
receiver there would be a further loss of
2dB.

Receiver sensitivity is the transmitter
power minus propagation, terrain and
antenna feeder losses. At approximately
1.5 kilometres would be —80dB assum-
ing a 27dBm transmission, 55dB propa-
gation loss, 50dB terrain loss and 2dB
loss due to the antenna feeder.

Using the diagonal lines in Fig. 2 the
required sensitivity of the receiver start-
ing at —80dB can then be obtained at any
distance from the transmitter. The max-
imum range using this configuration
would be around 16 kilometres, given
that the sensitivity of the receiver was as
good as —120dBm.

Installation criteria

Where ever possible, it is important to
beam the rf signal by using a directional
Yagi antenna. This reduces interference
from other users that might be on the
same channel. It also prevents the trans-
mitter radiating its signal over more area
than it needs to.

Yagi antennas have a specified power
gain. Therefore the transmitting power
must be adjusted to conform with both
the licence exempt regulations and the
power to which the transmitter has been
type approved.

If care is not taken to make this
adjustment then both the rf power and
the spurious emmissions will be ampli-
fied. This will cause rf pollution over
the band, rendering nearby channels
inoperable.

Before installing a licence exempt
radio system it is also important to
check that the intended channel is free.
Most receivers have a relative signal
strength indication (rssi). This gives a
voltage output if the rf channel is in use.
Hence a voltmeter can be used to check
that no other signal is being transmitted
on the frequency.

When a free channel has been found
the receiver rssi signal can then be used
to check the signal strength of the dis-
tant transmitter signal. This also pro-
vides a good method of finding the best
position for the antenna and checking its
alignment.

In summary

Low power, licence-exempt data radio is
a powerful alternative to wire over short
and medium ranges. The cost compares
well with dedicated telephone lines, data
cabling in buildings and communicating
with moving machinery. Added to this
are the low cost of installation and phys-
ical flexibility afforded by radio com-
munications. &
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This chart is for
finding the
required receiver
sensitivity at any
distance from the
transmitter.

September 1998 ELECTRONICS WORLD

781



SMALL SELECTION ONLY LISTED - EXPORT TRADE AND QUANTITY DISCOUNTS - RING US FOR YOU R REQUIREMENTS WHICH MAY BE IN STOCK

HP New Colour Spectrum Analysers

HP141T+ 85528 IF + 85538 RF -1KHZ -110Mg/s - £700.
HP141T+ 85528 IF + 8554B RF -100KHz -1260M - £300.
HP141T+ 85528 IF + BS56A RF - 20Hz-300KHz - £700.
HP1417+ 85528 IF + B5S55A 10 MC/S-18GHzS - £1200.
HPB443A Tracking Gen Counter 100KHz-110Mcfs - £200
HP8445B Tracking Preselector DC to 18GHz - £250.
HP8444A Tracking Generator ® 5-1300Mc/s - £450.

HP8444A OPT 059 Tracking Gen ® 5-1500Mc/s - £650.
HP35601A Spactrum Anz Interface - £500.

HP4853A Protocol Anz - £400.

HPBI70A Noise Figure Metar + 3468 Noise Head - £3k.
HPB755A Scalar Network Anz Pl - £250 + MF 180C - Heads
11664 Extra - £150 each.

HP8903A Audio Anz- £1000.

HP8656A 100KHz - 990 Me/s, S/G AM-FM - £1000.

HP37098B Constellation ANZ £1.5k.

HP11715A AM-FM Test Source - £500.

FARNELL TVS7OMEKI PU 0-70V 10 amps - £150.

FARNELL PSG 520 5/G 10 Mc/s AM-FM - £150.

TEK 475 Oscilloscopes 200Me/s - £300.

TEK 475A Oscilloscopes 250Me/s - £350.

MARCONI 8500 Netwark Scaler Anz - £500. Heads available
ta 40GHz many types in stock.

HP3580A 5Hz-50KHz Spectrum ANZ £750 - £1000.

HP3582A .02H: to 25.6KHz Spectrum ANZ £1.5k.

TEK 7L5 + L3 - Opt 25 Tracking Gen - £900.

TEK 7L12 - 100KHz-1800Mc/s - £1000.

TEK 7L18 - 1.5-60GHzs - £1000.

Mixers are available for the above ANZs to 60GHz.
HPB673D Signal Generator .05-26.5GHz - £15k.

Systron Donner 16188 Microwave AM FM Synthesizer
50Mc/s - 18GHz £2k.

ADRET 3310A FX Synthesizer 300Hz - 60Mc/s - £600.

HP Plotters 7470A - T475A. Up to £250.

HP3730A + 3737A Down Convertor Oscillator 3.5 - 8.5GHz.
HP Microwave Amps 4971-432-493-494-495 -1GH2 -12.4GHz-
£250 each. -

HPB034A System Power Supply 0-60V 0-10A - £500,
HP8131C Digital Voltage Source + -100V% Amp.

HP3779A Primary Multiplex Analyser - £200 gty.

HP3779C Primary Multiplex Analyser - £300 gty.

HPS316A Universal Counter A+B.

HP8301A Modulation Meter AM-FM - £1000.

Marconi TF2374 Zero Loss Probe - £200.

Marconi TF2305 Modulation Meter - £1000.

Racal/Dana 2101 Microwave Counter - 10Hz-20GHz - with
book as new £2k.

Racal/Dana 1250-1261 Universal Switch Controller + 200Mg/s
Pl Cards.

Racal/Dana 9303 True RMS Levelmeter + Head - £450.

IEEE Interface - £500.

TEKAB902A also ABI02B Isolator - £300-£400.

TEKFG5010 Programmable Function Genr 20Mc/s - £600.
TEK2465 300 Mc/s Oscilloscope - E2k + Probes- £150,

TEK CT-6 High Current Transformer Probe - £250,

TEK J16 Digital Photometer + J6523-2 Luminance Probe -
£300.

HP745A+746A AC Calibrator - £600.

Marconi TF2008 - AM-FM signal generatar - also sweeper -
10Ke/s - 510Me/s - from E250 - tested to £400 as new with
manual - probe kit in wooden carrying box,

HP Frequency comb generator type 8406 - £400.

HP Sweep Oscillators type 8690 A+B + plug-ins from 20Me/s
to 18GHz also 18-40GHz.

HP Network Analyser type B407A + 8412A + B601A - 100Kg/s
- 110Mg/s - £500 - £1000.

HP Amplifier type 8447A - 1-400Me/s £200 - HPB447A Dual -
£300.

HP Frequency Counter type 53404 - 18GHz £800.

HP 8410-A-B-C Network Analyser 110Mc/s to 12 GHz or 18
GHz - plus most ather units and displays used in this set-up -
B84112-8412-8413-8414-8418-8740-8741-8742-8743-8746-8650.
Fram £1000.

Racal/Dana 9301A-9302 RF millivaltmeter - 1.5-2GHz - qty in
stock £250-£400.

Racal/Dana Modulation Meter Type 2009-9008 - BMc/s -
1.5GHz - £150/£250.

Marconi RCL Bridge type TF2700 - £150.

Marconi/Saunders Signal Sources type - 605B-6070A-6055A-
6059A-6057A-

B056- £250-£350. 400Mc/s to 18GHz,

Marconi Microwave 6600A 1 sweep osc., mainframe with
B650P| - 18-26.5 GHz or 6651 Pl - 26.5-40GHz-£750 or Pl only
£600. MF only £250.

Tektronix Plug-ins TA13-7TA14-TA1B-TAZ4-TAZE-TATT-TM11-
7511-7D10-7512-51-52-56-552-PG508-SC504-5G502-SG503-
5G504-DC503-DC508-D0501-WRS01-DMS01A-FG501A-
TG501-PG502-DC506A-FGE04-7B80 + 85 - TB92A.

Gould J3B test oscillator + manual - £150.

Tektronix Mainframes - 7603-7623A-7613-7704A-7844-7904-
TME01-TME03-TM506-7904A-7834-7623-7633-7844-7854-
7104.

Marconi 6155A Signal Source-1 to 2GHz - LED - £400.

Barr & Stroud Variable filter EF3 0.1Hz-100K¢/s + high pass +
low pass - £150,

Racal/Dana 9300 RMS voltmeter - £250.

HP 8750A storage normalizer - £400 with lead + S.A, or N, A
Interface. Board fitted.
TEKTRONIX - 7514-TT11-7511-7512-51-52-S39-547-851-552-
S53-TM11. :

Marconi mod meters type TF2304 - £250,

Systron Donner counter type 60548 - 20Mg/s - 24GHz - LED
readout - E1k.

Farnell electronic load type RB1030-35 - £360.

Racal/Dana counters-39904-9305-9906-9915-9916-9917-5921-
50Mefs-3GHz - £100 - £450 - all fitted with FX standards.
HP180TR. HP181T, HP182T mainframes £300 - £500.
Marconi 6700A sweep oscillater - 18GHz Pls available,
Racal/Dana VLF frequency standard equipment. Tracer
receiver type 900A + difference meter type 527E + rubidium
standard type 9475 - £2750.

HP432A-435A or B-436A-power meters + powerhaads to
60GHz - £150 - £1750 - spare heads.

HP8614A signal gen 800Mc/s - 2.4GHz, new colour - £400,
HPB616A signal gen 1.8HGz - 4.5GHz, new colour £400.
HP3336A or B syn level generator - £500 - £600,

HP3586A or C selective level meter - £500,

HPBE33D S/G microwave 2.3-13GHz-opt 001 - 003 - £1k.
HPBE40B S/G AM-FM 512Mc/s or 1024Mc/s. Opt 001 or 002
or 003 - £800-£1250.

HPB6222B Sweep PI-01-2.4GHz « ATT £1000-£1250.
HPB6290A Sweep PI-2 - 18GHz - £1000 - £1250.

HPBE Saries Pls in stock - splitban from 10Mg/s - 18.6GHz -
£250 - £1k.

HPB620C Mainframe - £250. |EEE.

HP8615A Programmable signal source - TMHZ - 50Mcys - opt
002-£1k.

HP8601A Sweep generator .1-110Mg/s £300.

HP8349A Microwave Amp 2 - 20GHz Solid state - £1500.
HP1980B Oscillascope measurement system - £300.
HP3455/3456A Digital voltrmeter - £400.

HPS370A Universal time interval counter - £1k.

HP5335A Universal counter - 200Mc/s-£500.

HP5328A Universal counter - 500Mc/s - £250.

HPB0O34A Power supply -0-80V-0-10 amps - £600.

HP3710A 3715A-3716A-3702B-37038-3705A-3711A-3791B-
3712A-37938 microwave link analyser.

HP3552A Transmission test set - £350,

HP3763A Error detector - £500.

HP3764A Digital transmission analyser - £600.

HP3770A Amp delay distortion analyser - £400.

HP3770B - £450.

HP3780A Pattern generator detectar - £400.

HP3781A Pattern generator - £400.

HP3782A Error detector - £400.

TEKTROMIX 577 Curve tracer + adaptars - £900,
TEKTRONIX 1502/1503 TOR cable test set - £400.

Racal 1991-1992-1998 - 1300Mc/s counters - £400-£900,
Fluke BOK-40 high voltage probe in case - BN - £50-£75.
EIP545 micorwave 18GHz counter - £1200.

Fluke 510A AC ref standard - 400Hz-£200.

Fluke 355A DC voltage standard - £300.

Wiltron 610D Sweep Gen + 6124C Pl-4-BGHz-E400.

Wiltron 610D Sweep Generator +61084D Pl - 1Mefs -
1500Me/s E500 - 10 Me/s - 18GHz - £1000.

HP8699B Sweep Pl YIG oscillator .01 - 4GHz - £300. 86908
MF-£250. Both £500.

Dummy Loads & Power att up to 2.5 kilowatts FX up to
18GHz - microwave parts new and ex equipt - relays -
attenuators - switches - waveguides - Yigs - SMA - APCT
plugs - adaptors etc. gty. in stock.

B&K Items in stock - ask for list.

Power Supplies Heavy duty + bench in stock - Farnell - HP -
Weir - Thurlby - Racal etc. Ask for list. Large quantity in
stock, all types to 400 amp - 100Kv,

Marconi 2955 Radio Test set - £1800.

Marconi 2955 + 2958 Tacs radio test set - £2000.

Marconi 2955R Radio test set - £2000.

Marconi TF2015 5/G 10Mc/s - 520Mc/s AM/FM - £100.
Marconi TF2016A S/G 10Kc/s-120Me/s. AMFM - £100.
Marconi TF2171 Digital syncronizer for 2015/2016 - £60.
Marconi TF2017 S/G .01-1024Mc/s. AM/FM. High grade - low
noise - LED readout. -£1k.

Marconi TF2018 S/G 80Kc/s-520Mcfs. AMFM - £600,
Marconi TF2018A S/G 80Kc/s-520Mc/s. AM/FM - £800.
Marconi TF2019 S/G 80Kc/s-1040Me/s. AM/FM - £1000.
Marconi TF2019A 5/G 80Kc/s-1040Mc/s, AM/FM - 1250,
Marconi TF2022E S/G 10Kc/s-1.01GHzs. AM/FM - £1250.
Marconi TF2022E As above but as new + Cal cert - £1500.
Marconi TF6311 Microwave Sweep S/G 10Mc/s - 20GHz ciw
TFE501 amplitude Anz. plus heads 10Kc/s-20GHz. Heads
available to 40GHz - £4000.

Farnell $/G ESG1000 10Hz-1000Mcfs. AM/FM - £800.

IFR 12005 Communications radio test set - E2500.

TF2370 Spectrum Anz's 30Hz-110Mc/s. Large qty to clear as
received from Gov - all sold as is from pile complete or add
£100 for basic testing and adjustment. Callers preferred -
Pick your own from over sixty units.

A. Early Model - Grey - Rear horizontal alloy cooling fins - gty
of 5 - E750 |ot - singly - £200.

B. Late Model - Grey-Vertical alloy cooling fins - E300.
Marconi TK2373 Extender to 1,25GHz - £300 - £400.
HP3325A Synthesized function generator - £1000 - £1500.
HP3325B Synthesized function g or - E2500.
HPB405A Vector voltmeter - late colour - £400.

HPBS08A Vector voltmeter - £2500,

HPB505A Metwork Anz 500¥Hz-1.2GHz - £1000.

HP8505A + 85024 or 8503A test sets- £1200 - £1500.
HPBS05A + 85024 or 8503A + 8501A normalizer - £1750-
£2000.

HP8557A .01Mefs-350Mc/s - 85588 0,1-1500Mc/s - 8559A .01-
21GHz 180T or 180C-D-T £500 - £2000.

TEK492 Spectrum Anz-OPT 2-50Ke/s-21GHz - £2.5k.
TEK492P S.A. opt 1-2-3-50 Kc/fs - 21GHz £4k.

TEK495 S.A. 100Hz - 1.8GHz - £3k.

TEKTRONIX - HP Oscilloscopes - 100Mc/s-465-4658-1740-
1741 etc - £300 - gty in stock,

Phillips 3217 50Mc/s oscilloscopes - £150-£250,

Phillips 3296 350Mc/s IR remote oscilloscope - £750.

Hitachi VC6041 Dig storage oscilloscope - 40Mc/s - £500.
TEK2430A Dig storage oscilloscope 100Mc/s - £2000.
TEK2440 Dig storage oscilloscope 400Mefs - £2200.
TEKTRONIX 2245A Oscilloscope 100Mce/fs - £500.
TEKTRONIX 2445 + DMM - 250Mc/s - £800.

TEKTRONIX 2445A - 150Mc/s
- 4 CH - £800.

Schaffner NSG 200E Mainframe - NSG203A low volt var
simulator - NSG22A, Interface simulator - NSG226 Data line
simulator - all six items at £1500.

Schaffner NSG200E - NSG203E low volt var simulator -
NSG2224A Interface simulator - all three - £1000,

LIGHT AND OPTICAL EQUIPMENT

Anritsu ML93A & Optical Lead Power Mater.

Anritsu ML93B & Optical Lead Power Meter.

Power Sensors for above MAS6A - MASSBA - MAS13A -
Battery Pack MZ35A.

Anritsu MW97A Pulse Echo Tester.

Pl available - MH914C 1.3 - MH915B 1.3 - MH913B 0.85 -
MH925A 1.3 - MH929A 1.55 - MH325A 1.3GI - MH314C
1.35M.

Anritsu MW38A Time Domain Reflectar.

Pl available - MH914C 1.3 - MH9158 1.3 - MH913B 0.85 -
MHZ25A 1.3 - MH929A 1.55 - MH925A 1.3GI - MH214C
1.35M.

Anritsu MZ100A E/O Converter.

+ MG912B (LD 1.35) Light Source + MG92B (LD 0.85)
Light Source

Anritsu MZ118A O/E Converter,

+MH922A 0.8 O/E unit + MH923 A1.3 O/E unit.

Anritsu ML96B Power Meter & Charger.

Anritsu MNS5B Variable Att, 1300.

Barr & Stroud LS10 Light Source.

BT Power Unit 850 - 1300 - 1500.

Photo Dyne 1950 XA Continuous Att. 1300 - 1500.
Photo Dyne 1800 FA. Att.

NKT Electronic QAM30 Att Metar (MN3032TX) 1300 out.
Electa Optic Developments FO-500 TX Laser.
Cossor-Raytheon 108L Optical Cable Fault Locatar
0-1000M 0-10kM.

Intelco 220 Single Mode Att 1632,

TEK P6701 Optical Converter 700 MC/5-850,

TEK Orionics 7000 Type Pl OTDR-103A.

HP81512A Head 150MC/S 950-1700.

HPB4801A Fibre Power Sensor 600-1200.

HP8158B ATT OFT 002+011 13001550,

HPB1519A RX DC-400MC/S 550-950.

STC OFTX-3 Laser source.

STC OFRX-3.

STC OFR10 Reflectometer.

STC OFSK15 Machine jointing + eye magnifier,

Anritsu ME453L AX Microwave ANZ,

Anritsu ME453L TX Microwave ANZ.

Anritsu MS420B Network Spectrum ANZ.

Anritsu MH370A Jitter Mod Oscillator.

Anritsu MGB42A Fulse Patt Gen.

Complete MS65A Error Detector.

System MS02A Timer & Digital Printer.

Anritsu ML§12A Sel Level Meter.

Anritsu MS2802A Spectrum ANZ 100Hz-32GHz.

Anritsu ML244A Sel Level Meter,

Advantest TR98201 Signal Gen.

Advantest TR9402 Digital Spectrum ANZ.

Siemens D2108 Level Meter.

Siemens D2150 Bit Error Meter,

WE&G PCM3 Auto Measuring Set.

W&G SPM14 Sel Leval Metar.

W&G SPM15 Sel Laval Meter.

W&G SPM16 Sel Level Meter.

W&G PS19 Level Gen - £1k.

WE&G DA20+DA1 Data ANZ.

W&G PMG3 Transmission Measuring Set.

W&G PSS16 Generatar.

W&G P514 Level Generator.

WE&G EPM-1 Plus Head Milliwatt Power Meter — £450.
W&G DLM3 Phase Jitter & Noise - £500

W&G DLM4 Data Line Test Set - £750.

W&G PS10 & PM10 Level Gen.

HP8660C S/G AM(FM - Phase ® 01-110MC/s - 1300MC/s -
2600 MCfs £1-£2k.

HP4274A LCR Meter + Adaptor.

HP8566A High Performance S.A. - 100Hz - 2.5GHz - 2GHz -
22GHz - 300 GHz with mixers.

HP8754A Network ANZ 4-1300MC/s + 8502A + cables.
HPBT54A Network ANZ H26 - 2600MC/s + 85024 + cables.
HP8116A Pulse function Gen £2200,

HP3588A 5.A, 10Hz - 150MC/s opt 001-003.

HP54100A DIG Oscilloscope 1GHz - PO.R.

HP54200A DIG Oscilloscope 1GHz - PO.R.

HP54501A DIG Oscilloscope 100MC/s - PO.R.

R&S CMTA 54 Radio Comms. ANZ - 0.1 - 1000MC/s — £4k.
R&S PSA 5 Process Controller 1006-3008. D2.

TEK TDS360 200 MC/s Oscilloscope. £1750.

TEK OF 150 Fibre Optic TDR.

MAR S/G 2022D 10KC/s - 1GHz - White - £1650.

MAR §/G 2022C 10KC/s - 1GHz - £1400.
HP1630-1631-1650 Logic ANZs.

BELLING LEE rayproof screened rooms.

Size: 16ft x 10ft x 8ft, 12ft x Bft x 8ft - all inc lighting plus

ITEMS BOUGHT FROM HM GOVERNMENT BEING SURPLUS, PRICE IS EX WORKS. SAE FOR ENQUIRIES. PHONE FOR APPOINTMENT OR FOR DEMONSTRATION OF ANY ITEMS, AVAILABILITY OR PRICE CHANGE.
VAT AND CARRIAGE EXTRA. ITEMS MARKED TESTED HAVE 30 DAY WARRANTY. WANTED: TEST EQUIPMENT-VALVES-PLUGS AND SOCKETS-SYNCROS-TRANSMITTING AND RECEIVING EQUIPMENT ETC.

Johns Radio, Whitehall Works, 84 Whitehall Road East, Birkenshaw, Bradford BD11 2ER. Tel: (01274) 684007. Fax: 651160
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"PASSIVE AND ACTIVE

COMPONENTS

Arrays

Mosfet arrays. Two low-voltage
mosfet arrays from Rohm, UMSK1N
and UMBKTN, are meant for
interfacing and switching at up to 30V
and 0.1A. Each device has two
mosfets in one UMT package with a
built-in free-wheeling diode for
protection against static, no external
protection device being necessary. A
silicon n-channel structure provides
HDS{OH} down to 5€2, total power
dissipation is 150mW and
drain/source and gate/source
voltages are 30V and £20V.

Rohm Electronics UK Ltd. Tel., 01908
282666; fax, 01908 282528, web,
www.rohm.co.jp.

Eng no 501

960-macrocell, 6ns cpld.
CoolRunner 960 by Philips is said to
be the first complex programmable
logic device to offer 960 macrocells
and to exhibit propagation delays of
6ns — twice as fast as an fpga. The
960 is a true cpld with a 36-wide logic
input connecting to variable-
configuration registers. The device
consists of 12 Fast modules of 80
macrocells, connected by a global
zero-power interconnect array, each
macrocell being preceded by wide-
combinatorial logic. Philips' Fast Zero
Power technique is responsible for
the speed and density and also for
the fact that devices use zero power
in stand-by, reducing a normal cpld's
static current of around 250mA to
100uA from 3V. Software support is
available.

Philips Semiconductors (Eindhoven).
Tel., 00 31 40 2722091; fax, 00 31 40
2724825, web,

www. semiconductors.philips.com.
Eng no 502

Connectors and cabling
Small, filtered D connectors.
Cambridge Connectors can supply a
range of miniature D connectors, in
which each pin is decoupled to
ground by 1nF or other capacitances
on request; capacitance does not
have to be the same for each pin.
Connectors come in 9, 15, 25 and 37
ways, the straight or right-angled pins
being gold-plated and the shells tin-
plated steel.

Cambridge Connectors Ltd. Tel.,
01223 860041; fax, 01223 863625
Eng no 503

Board-mounted receptacle. WW
Fischer's range of right-angled,
board-mounted connectors now
includes a 19-way receptacle,
extending capability from 2-7 contacts

in a 9mm diameter shell to 10-18ina
14mm shell. Pins are already formed
and kept in alignment with a spreader
pad, the pins being of different
lengths to ease assembly. Correct
mating is ensured by a locking
technique involving an external collar
which must be operated before
release. Contacts are rated at 1.8A at
20°C; isolation is 1.2kV rms
contact/body and 900V rms
contact/contact/.

WW Fischer Electrical Connectors
Ltd. Tel., 01705 241122, fax, 01705
257596, E-mail,

sales @fischerconnectors.co.uk; web,
www.fischerconnectors.co.uk

Eng no 504

Crystals

Small resonators. Murata has a new
range of Ceralock piezoceramic
resonators that are 55% smaller than
others in the range, being only 1mm
high and having a footprint of 3.7 by
3.1mm, integral load capacitors
affecting the height. The CSACV and
CSTCV families are for use at
frequencies from 8MHz to 60MHz,
with initial tolerances of +0.5%,
temperature stability and ageing
varying with the type. Both are
suitable for reflow soldering and
ultrasonic cleaning.

Murata Electronics (UK) Ltd. Tel.,
01252 811666; fax, 01252 811777.
Eng no 505

Data converters

B/10-bit dual-channel a-to-ds.
Analog has introduced the AD9281
(8-bit) and the 9207 (10-bit) dual-
channel, 20Msample/s, cmos
analogue-to-digital converters. Both
have input buffer amplifiers, a
voltage reference and multiplexed
digital output buffers and are meant
mainly for use in applications where
close matching of two a-to-ds is
needed. All a-to-ds have a
simultaneous sampling s/h amplifier
and, since the inputs are buffered,
no external buffering is needed in
most applications. Both devices
work on a single 2.7V-5.5V supply,
take single-ended or difterential
inputs and use 175mW from 3V.
Signal:noise ratio is
49dB(9281)/56dB(9207), at 1MHz,
sfdr —-62dB, sinad 49dB/55dB and
thd —-60dB/-61dB.

Analog Devices Ltd. Tel., 01932
266000, fax, 01932 247401.

Eng no 506

Fast, 10-bit a-to-ds. Signal
Processing Technologies claims its
SPT7870/1 analogue-to-digital
converters to be the fastest
available, providing 10-bit
performance at 100Msample/s, the
7870 accepting ecl and positive ecl,
and the 7871 taking high-speed ttl.
Both use a two-stage, sub-ranging

so0o0O0OCROOOOAPOOOROOOTOOROODORODTORPOS®
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format, incorporating a 3-bit flash
msb conversion stage and an 8-bit
interpolating folder conversion,
digital error-correction logic
combining the outputs of both to
give the 10-bit digital output. The
davices work on +5V, witha -1V to
1V input range.

Signal Processing Technology. Tel.,
01932 254904; fax, 01932 254903,
Eng no 507

Digital signal

processors

Digital de-skewers. From Vitesse
Semiconductor comes a line of
low-cost digital 125MHz de-skew
ics, intended for use in automatic
test gear. V56280/81/82 devices
will independently adjust delay in
eight signals over éns to a
resolution of 6ps, compensating for
path-length differences in shared-
resource equipment. Rising and
falling signal edges are adjusted to
correct pulse-width distortion and
there is no requirement for external
d-to-as. Further improvement in
timing accuracy may be achieved
by placing the timing generator on
the same board as the de-skewer.
Packaging is 128-pin pgfp.
Broadband Technology 2000Ltd.
Tel., 01494 474800; fax, 01494
443100; e-mail,

100616.3040 @ compuserve.com.
Enqg no 508

Dlsplavs

12.1in tft led, Hitachi's
TX31D27VC1CAB is the snappy title
of a new, high-brightness, colour,
thin-film transistor Ic display. It is an
svga active-matrix type showing 256
colours with a display area of 246 by
184.5mm, having a cmos interface.
Contrast ratio is 150:1 and
brightness 150cd/m?. Total power
consumption, including that of the
backlight, is 3.4W from a single 3.3V
supply.

Hitachi Europe Ltd. Tel., 01628
585163, fax, 01628 585160.

Eng no 509

Hardware

Versatile range of power sockets.
Interpower Components can supply
a range of panel-mounted, multi-
function power-entry modules. They
come in a variety of styles to fit
short, wide or tall, narrow panel
spaces, and may be fitted with
fuseholders of several types, voltage
selectors for 100-120V or 220-240V,
or switches. There are also circuit
breakers, models with outlets for
accessories and built-in filters to
meet IEC850. Units may be
specified for medical use.
Interpower Components Ltd. Tel.,
01243 842323; fax, 01243 842066.
Eng no 510

Motors and drivers
Custom stepperfencoders.
Sanyo Denki stepper motors,
available from EAQ, are available
with motor shafts madified in a
number of ways and with Hewlett-
Packard HEDS optical encoders.
Shafts may have standard flats,
pinions can be cut into them and
they may have customer-specified
pulleys; the encoders will produce
500 or 360 pulses per revolution.
High-current and high-torque
motors are also available,
examples being a 4A/phase size
23,single-stack motor with 1.3Nm
holding torque.

EAO Ltd. Tel., 01444 236000, fax,
01444 236641; e-mail

uksales @eao.com; web,

WWW. eao-group.com

Eng no 517

Linear integrated

circuits

10-bit, 170MHz d-to-a. AD3731 by
Analog Devices is a 10-bit,
170Msample/s bipolar digital-to-
analogue converter giving a large
dynamic range, 453mW dissipation
and a lower cost than other bipolar
d-to-as. The design is optimised for
direct digital synthesis waveform
reconstruction, providing 55dB of
spurious-free dynamic range at
40MHz and 50dB wideband harmonic
suppression over a 0-65MHz
analogue output bandwidth; narrow-
band performance is 79dB sfdr,
centred at 2MHz. Package is a 28-pin
ssop.

Analog Devices Ltd. Tel., 01932
266000; fax, 01932 247401.

Eng no 511

Materials

Front-panel labelling. A two-part,
chemical-free process from Mega
Electronics, Quick-mark, is a durable,
self-adhesive labelling system for
quick production of frant panels,
nameplates and the like. The required
image is created or copied onto a
translucent background and an
imaging film made in uv light; after
exposure, the film is placed on an
adhesive-covered board and the two
peeled apart. Either part can be
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laminated onto a plastic or metal base
sheet, available in several colours,
the label being self-laminating if the
emulsion side of the film is on the
underside. If not, laminating films are
available.

Mega Electronics Ltd. Tel., 01223
893900, fax, 01223 833894.

Enq no 512

Bendy ferrite film. (Since ‘flexible’
has been perverted to mean
‘versatile’, one must now say ‘bendy’
to avoid misunderstanding). Siemens’
range of ferrite polymer composite
films now includes C351, which is
meant for high-temperature use and
which may be made self-adhesive or
copper-coated. It is usable at up to
200°C and is available in thicknesses
of 0.2-0.4mm with copper coating of
35-100pm thickness and may be
used for emc applications or coil
shielding, or to form flat coil cores in
sensors and contactless cards.
Siemens ple. Tel., 0990 550500; fax,
01344 396721.

Eng no 513

Conductive heat-shrunk tubing.
Methode's shrinkMate heat-shrink
tubing provides a simple electrical
connection between the external
surfaces of coaxial cables or between
cables and shielded housings. It
consists of MIL Std R-46846
polyolefin tube with an inner coat of
silvered thick-film polymer, which
shrinks to half its original diameter
when heated. The material may also
be used to make connections
between components of other shapes
and sizes or between solderable and
non-solderable stamped metal, plated
metal or surfaces coated with
shielding paint. Diameters available
are 0.25-1in in lengths of 1in-4ft.
Surtech Distribution Ltd. Tel., 01256
840055, fax, 01256 479785

Eng no 514

Microprocessors and
controllers

32-bit risc controllers. NEC's
pPD70300x is a family inside the
V850 series of 32-bit single-chip
microcontrollers and has a 32-bit risc
cpu, a choice of ram/rom sizes, an
interrupt controller, a real-time pulse
unit, data converters and serial
interface. Cycle times are down to
33ns at 33MHz to give 38mips and

the cpu has a 32 by 32-bit g-p
register and a set of 74 instructions.
Rom or flash can be up to 256Kbyte
and ram up to BKbyte; there are 123
ifo pins, two or four pwm channels, a
built-in 10-bit a-to-d and an 8-bit
d-to-a. Communications is taken care
of by a selection of usarts, csis, [°C
serial ports with dedicated baud-rate
generators and on-board phase-
locked loops.

Sunrise Electronics Ltd. Tel., 01908
263999; fax, 01908 263003, web,
www.sunrise.co.uk

Enq no 515

16-bit PICs. Three new
microcontrollers from Microchip, the
16-bit PIC17CXXX family, show a
33MHz performance of 8.25mips. All
three have 10-bit a-to-d converters
and two 8.25Mb/s usarts, 16K by 16
one-time-programmable eprom
program memory and up to 902 by
Bbyte of user ram in 64-pin and 84-pin
packages. There is also a 120ns
single-cycle 8 by 8 hardware multiply.
All devices are code-compatible with
the PIC16XXX and PIC17C4X
families and are supported by v.2.10
of Microchip’s MPLAB-C17C
compiler, the PICmaster universal
development system and PICstart
Plus development system that has
programmer, assembler and simulator
software tools.

Arizona Microchip Technology Ltd.
Tel, 0118 9215858; fax, 0118
9215835.

Eng no 516

Optical devices
Optocouplers. Hermetic couplers
from Micropac are military qualified to
Mil-std 1772 and provide High

Air-cored coils. Type SC coils by
Total Freguency Control are air-
cored types in nine standard
winding formats, including a
surface-mounted style. The coils
are made to customers’
specifications for wire diameter,
coil length and inside diameter
using enamelled copper wire with
tinned connections. Prototypes
and production quantities can be
produced in ten working days.
Total Frequency Control Lid. Tel.,
01903 745513; fax, 01903
742208, e-mail, eddie @ tfc.co.uk.
Eng no 523

isolation voltage, high current
transfer, high-speed switching and the
option of multiple packages. The
range is contained in TO-5, TO-18
and 8-pin and 16-pin dips in a variety
of mounting choices, operating
temperature being —65°C to 125°C.
Faraday screening in the multiple
units avoids common-mode
interference and assists with radiation
performance.

Advanced Power Components Lid.
Tel., 01634 290588; fax, 01634
290591.

Eng no 518

Passive components
Chip inductors. Tekelec Temex
offers two new families of chip
inductor. The standard series in sizes
0603, 0805, 1206 and 1210 covers
values from 0.047pH to 220pH, self-
resonating at 5-260MHz, while the hf
series in sizes 0603 and 0805 comes
in values of 1.2-100nH to resonate at
up to 6GHz.

Tekelec Temex. Tel., 01256 883340;
fax, 01256 883350; web, www.tekelec-
temex.com.

Eng no 520

Capacitor arrays. Saving in both
space and the cost of installation,
Murata's 0805 ceramic capacitor
arrays contain up to four components
in values from 10pF to 100nF at rated
voltages of 16-50V dc.

Murata Electronics (UK) Ltd. Tel,,
01252 811666; fax, 01252 811777.
Eng no 521

Linear solenoids. Linear solenoids
from BLP come in a variety of sizes
and types and include ac/dc,
miniature, heavy duty, high force/size
ratio, combined pull and thrust and
low-noise types. A range of latching
types incorporates permanent
magnets, pulse operation making

Oscillators

T-c crystal oscillators. New from
C-Mac is a family of surface-
mounted, temperature-
compensated crystal oscillators,
which use an analogue asic to
provide compensation rather than
the bulkier and more power-
hungry oven control; these units
run from a 3V battery supply. The
compensation circuitry recognises
and corrects for sixth-order
effects to provide stability of
+4.6ppm in 15 years at up to
52MHz, which is inside the
Stratum |l requirement for
telecommunications, as is the
hold-over performance for
frequencies up to 16.384MHz.
Ageing is down to +0.5ppm in the
first year, hermetic sealing in a
metal-capped case excluding
stability-degrading contaminants.
A frequency-control pin is
provided for residual ageing
correction or to allow use of the
oscillator in a voltage-controlled
circuit.

C-MAC Quartz Crystals Ltd. Tel.,
01279 626626; fax, 01279
454825,

Eng no 519

lower power operation possible and
no heating. Designs may be tailored
to customers’ specifications.

Aerco Ltd. Tel., 01403 260206; fax,

01403 259760.

Enq no 522

Power semiconductors
Solenoid and valve driver. In Burr-
Brown's DRV101 low-side power
switch, the initial complete switch-on
is followed by a pulse-width-
modulated state, so that solenoids, for
example, that need a surge to pull in
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are provided with a pwm holding
waveform after an adjustable interval.
The device exploits this mode in its
other role of proportional controller for
heaters, lamps and positioners.
Supply range is 9-60V dc, output drive
2.3A and pwm control input to the
integral 24kHz oscillator is ttl level. It
is contained in a 7-lead TO-220 or
s-m plastic DDPAK.

Burr-Brown International. Tel., 01923
233837; fax, 01923 233979.

Eng no 524

Switches and relays
Microswitches. To extend the
application of its SSG range of
microswitches, Omron now makes
them with custom lever designs to suit
most uses and conditions. The
switches themselves measure 10 by
19.8 by 6.4mm and are made with a
standard pin plunger or with all the
usual lever designs; external lever
mounting allows the tailoring of lever
design. Two types of switch provide
switching of 5A at 250V ac and 0.1A
at 30V dc or 125V ac.

Omron Electronics Ltd. Tel., 0181 450
4646; fax, 0181 450 8087.

Eng no 525

Transducers and

sensors

Optical sensors. Matsushita's UZDé
sensors are of the fixed-focus
triangulation type and provide a
sensing range of up to 70mm with a
repeatability of 0.05mm, colour
changing in targets or uneven

mm long and
s fully sealed to
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surfaces having little effect. Models
are available with infrared leds for
long-range operation, with red leds for
visible aiming, with adjustable
sensitivity and with an off delay timer.
They need a 12-24V supply and
provide n-p-n output, the response
time of which is under 0.5ms.
Matsushita Automation Controls Lid,
Tel., 01908 231555; fax, 01908
231599; e-mail, info@macuk.co.uk;
web, www.mac-europe.com.

Eng no 527

EQUIPMENT

Power supplies

Step-down power controller. As part
of a two-chip power supply for
notebook computers, National
announces the LM2640 synchronous
step-down controller with dual outputs
adjustable between 2.2V and 6V, a
5V/50mA linear regulator and a 2.5V
reference, the regulator serving as a
backup to stay in operation even
when the controllers and reference
are down. Regulation is obtained by a
current-mode feedback control,
providing 0.002% error-rate line
regulation and 0.5% load regulation.
Protection includes programmable
soft-start, thermal shutdown and
under/overvoltage latch-off. Input
needed is 5.5-30V and switching rate
is 200kHz or, optionally, 400kHz,
synchronised to an external source.
National Instruments UK. Tel., 01635
572400, fax, 01635 524395.
europe.support@nsc.com

Eng no 528

Small, 30W switchers.Traco's new
TPM series of universal ac-input
switched-mode power supplies are
quite a bit smaller than the average,
yet put out up to 30W. The units are
CE-marked and come in board-
mounted or chassis types; they are
potted and further encased in non-
conductive material. There are four
ranges, from 5W to 30W, each with
single, dual and triple output at
voltages of 5-24V dc in various
arrangements. Short-circuit and
overload protection is present and
rfifemi characteristics are to EN55011
level B.

XP plc. Tel., 0118 9845515, fax, 0118
9843423. E-malil, sales @xpplc.co.uk;
web, www.xpplc.co.uk

Enq no 529

Test and measurement
Recording oscilloscope. In addition
to providing the functions of a
200MHz digital storage oscilloscope,
the Gould DataSYS 7200 fast
recording oscilloscope is also able to
capture signals such as 10ns glitches,
recording direct to disk; and to record
to disk in a 12-bit mode or output to
paper by means of an integral plotter,
The instrument can search for timing
errors in logic circuitry, measure
power dissipation and performance of
high-voltage switching devices and
record If effects such as strain and
temperature. Other features include

input scaling, fast Fourier analysis,

trending and histogram presentation
and a colour display. Several serial
and parallel interfaces, with software,
are provided for data transfer to a pe.
Gould Instrument Systems Ltd. Tel.,
0181 500 1000; fax, 0181 501 0116;
web, www.gould.co.uk.

Eng no 530

Logic analyser with analogue
display. TTi's LA4800 48-channel,
100MHz logic analyser has been
enhanced by the addition of an
analogue display to allow the output
from 8-bit data converters to be
viewed while the state listing is also
displayed. Multi-level triggering
provides event counting, branching or
restart on each level and up to four
sequencer words may be used, each
term being the logical combination of
any number of words, including Nots.
Any word or block may be located in
any memory and the acquisition may
be stopped on an equality or
inequality. Optional disassembler
pods support a range of 8-bit and
16-bit microprocessors, each pod
containing its own software.

Thurlby Thandar Instruments Ltd. Tel.,
01480 412451, fax, 01480 450409.
Eng no 531

Calibrator. For calibration and
maintenance in process plant and
production, Yokogawa's CA100
calibrator, which is paperback-sized,
supplies direct voltage and current at
1pV-10V and 1pA-22mA, sinusoidal
and pulse frequency to 50kHz and
resistance (10mQ-55kQ) calibration
standards. It simulates a range of
thermocouple and resistive
temperature sensors and it also
measures direct current and voltage.
There is a 24V dc power supply
available for transmitters and
transducers. Overall accuracy is
within 0.02%. The liquid-crystal
display simultaneously shows output
from the calibrator and the measured

input. An RS-232 interface is included.

Martron Instruments Ltd. Tel., 01494
459200: fax, 01494 535002. E-mail
info @martron.co.uk; web
www.martron.co.uk

Eng no 532

Four-channel waveform recorder.
Latest in the Hioki 8830 series of

waveform recorders is the 8835
Memory Hicorder, which possesses a
6.4in colour Ic display, a Type |ll card
slot and floppy disk drive. The card
slot enables the use of up to 32Mbyte
of sram, hard-disk cards and flash ata
cards of up to 500Mbyte capacity,
together with i/o cards for GPIB or
AS-232 interfaces. Four analogue
waveforms and 16 logic waveforms
may be monitored and recorded at
1Msample/s and 12-bit a-to-d
resolution.The whole thing occupies
the area of a copy of Electronics
World.

Telonic Instruments Ltd. Tel., 01734
786911, fax, 01734 792338.

Eng no 533

Surface resistance measurement.
Auto-Sir by Concoat Ltd measures the
real surface insulation resistance of a
board or assembly to predict
reliability, rather than simply
determining which contaminants, such
as the residue of no-clean flux, solder
masks and the like, are present.
Normally, a special board with a comb
pattern of copper is used, but it is also
possible to conduct the measurement
on a real board, although at
somewhat lower accuracy. Voltage
applied is 50V and the result is
presented in ohms per square. Auto-

HB8S evaluation board. An
evaluation board by Hitachi, the
EVB2655 for the company’s H8S
16-bit microcontrollers, has an
HB8S/2655 microcontroller running
at 20MHz, fully configured and
having all the features of the rest
of the H8S family, so that the
board may be used to develop
applications for the other devices
in the series. The board has
256Kbyte of expandable sram, an
RS-232 link to a pc, a reset mode,
nmi control and user and power
leds. All i/o is available to the user.
Included are documentation, and
a tutorial cd-rom, software
including an IAR C compiler, HDI
Windows C debugger and GNU C
compiler and C debugger.

Hitachi Europe Ltd. Tel., 01628
585163; fax, 01628 585160.

Eng no 538
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Sir has been selected by the Design
Council for display in the Millenium
Dome. Concoat Ltd. Tel, 01276
691100, fax, 01276 691227, E-mail,
graham.naisbitt@ Concoat.co.uk
Enq no 534

COMPUTER AND
DATA HANDLING

Computer board-level
products

Pentium Il main board. Soyo's
SY-6KM mother board uses a

reduction” to reduce the number
‘of through holes and “force
‘vectors” to find the best
‘component positions for
minimum trace lengths and
board sizes.

Adept Scientific Micre Systems
Ltd. Tel, 01462 480055; fax,
01462 480213; e-mail,
info @adeplscience.co.uk; web,
www, adeptscience.co.uk.

Eng no 541

786

233-333MHz Pentium Il processor,
the high-speed AGP graphics
interface and three 168-pin dimm
sockets, which support up to
384Mbyte of sdram or 768Mbyte of
EDO dram. It is made in the
MicroATX form intended for compact
or entry-level systems. Two 32-bit PCI
bus mastering slots and two standard
ISDA slots, with two USB ports
provide system expansion, two serial
and one parallel port and a PS/2
mouse connector are provided, as are
disk drive ports and an infrared port.
Soyo UK Ltd. 0181 481 9720; fax,
0181 481 9725.

Eng no 535

Data acquisition
Thermocouple and voltage inputs.
Keithley's DAS-TC/B plug-in board for
a pc accepts both voltage and
thermocouple input, to any mixture of
16 differential inputs, without external
conditioning and at up to
100samplefs. For temperature, there
are 16 differential inputs and a cold-
junction channel, supporting J, K, T,
E, R, S and B thermocouples,
providing accuracy to within £0.5°C.
An on-board wto-f converter provides
stable readings in the presence of
noise, signal conditioning including
calibration, gain setting, linearisation
and conversion to degrees or volts is
provided.The 16 differential inputs
give four voltage ranges covering
measurements of —6.25mV to 10V.
Software support includes 16-bit and
32-bit Windows 95 dll drivers for
programming in VBasic, C and C++
and Turbo Pascal.

Keithley Instruments Ltd, Tel,, 0118
5756686, fax, 0118 596469.

Eng no 536

Development and

evaluation

Am186CC development. Beacon
Development Tools has complete
Windows 95 development support for
AMD’s 50MHz, 3.3V, Am186CC
embedded processor. BeaconSuite
186 supports full C/C++ development
with Microsoft v.1.52 and Borland v.5
compilers, while the VisualProbe

A

debugger has three operating modes:
simulation, remote and in-circuit, with
the dame graphic interface for all. The
QED emulator works with all key
features of the 186 such as direct
support for the internal dram controller
and execution from 4-50MHz clocks
at 3.3V, tracking execution memory
from chip-select defined space to
dram to allow breakpoint and
execution tracing. Trace memory is
64K bus instruction cycles deep.
Beacon Development Tools Ltd. Tel.,
0117 987 0444, fax, 0117 986 0401;
e-mail, sales @gwg.co.uk; web,
www.beacontools.com

Eng no 537

Programmers

Field programmer. For operation
either alone in the field or with a pc,
the Stag P301 hand-held programmer
supports a range of devices from the
major makers. Running from mains or
battery, the P307 has 1Mbyte of ram
as standard with the option of
expansion to 8Mbyte. Eproms,
eeproms, flash, cmos proms and
serial eeproms in 8, 16 and 32-bit
form are all supported in 8, 24, 28,
and 32-pin dips on 0.3in or 0.6in pitch,
adaptors taking plee, soic and tsop
packs. Windows or dos software is
available to enable the programmer to
be used remotely from a pc. Farnell
Components Ltd, Tel., 0113 263
6311, fax, 0113 263 3411, web,
www.farnell.com.

Eng no 539

Gang programmer. HiLo Systems
UK's new GANG-08 universal
programmer has eight sockets to take
up to eight plug-in heads, allowing the
programming of devices in dip, sdip,
plee, soic, ssop, tsop and gfp
packages and various pin counts.
Support for new devices, needing
both standard and low-voltage
supplies, expands continuously.
There is a fast cpu and an
expandable 1Mb memory, a serial
port connecting to a pe running
Windows 95 or 3.1.

Smart Communications. Tel., 0181
953 9292; fax, 0181 953 9299. E-mail,
Sales @ Smartcom.co.uk. Web,
www.Smartcom.co.uk

Eng no 540

Software

Pcb development. INCASES
Engineering has THEDA v. 5.2, which
is for the design of printed circuit
boards, multi-chip modules and
hybrids from schematic entry, through
interactive and automatic placement
and routeing and emc analysis, to
manufacturing. CE-Router
performance, memory use and
routeing algorithms, used for both
interactive and automatic routeing,
have been improved, automatic
routeing times being reduced by
approximately 65%, while completion
rates and routeing topologies have
also been improved; routeing
operations take approximately 50% of
the time previously taken.The
intreduction of new ‘escape’
algorithms within a fan-out' pass of

the CE-Router enables THEDA to

perform high-class routeing of
complex and tight arrays of pins as
found on ball-grid arrays, flip-chips
and some complex connectors.
Incases Engineering GmbH. Tel.,
01473 273300 Fax, 01473 274333
E-mail:

100736. 1475 @compuserve.com
Eng no 542

Catalogues

Flexible heaters. Elmwood Sensors
makes flexible (as in bendy, not
versatile) heaters and has a 6-page
brochure, with a sample heater, to
describe them and to describe
selection. Options available are wire-
wound, printed etched foil and ITO
resistive coated types, all on
materials including Kapton silicone,
polyester and glass fibre. Heaters
with thermostatic control can be
arranged.

Radiatron Components Ltd. Tel.,
01784 439393; fax, 01784 477333.
Eng no 543

Communications ics. In over 650
pages, TDK's free data book of
communications devices, also
available on cd-rom, gives full
information on a range of embedded
modems, microcontrollers, Ethernet
and Fast Ethernet, atm/wan
transceivers, analogue tone
signalling and set-top boxes of
various types.TDK UK Ltd. Tel., 01871
443 7061, fax, 0181 443 7022; e-
mail, europe.sales @tsc.tdk.com;
web, www.lsc.tdk.com

Eng no 544

Filtered connectors. FCl has a
brochure on a range of circular
Cristal Clear planar filter connectors,
which consist of a planar, metallised
ceramic capacitor and ferrites, the
assembly attenuating by 55dB at
1GHz. FCI UK Ltd. Tel., 01582
814800.

Eng no 545

Battery protection devices. Circuit
Protection for Batteries Applications
Databook from Raychem provides
assistance on the selection and use
of PolySwitch overtemperature and
overcurrent protection devices for
batteries and packs.

Raychem Ltd. Tel., 0800 968626
(free); fax, 0800 968627; web,

www. Raychem.com.

Eng no 546

Murata from Anglia. Anglia has
recently taken on the range of
components made by Murata and
now has a short catalogue, in which
are described capacitors, inductors,
resonators, sensors, sounders and
suppressors. It contains all electrical
and mechanical details and, if all
else fails, there is a team of people
ready and willing to leap to your
assistance.

Anglia. Tel., 01945 474747 fax,
01945 474849. E-mail, angliac.co.uk.

Eng no 547 [
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PUBLICATIONS

Hart Audio Kits and factory assembled units use the unique
combination of circuit designs by the renowned John Linsley
Hood, the very best audiophile components, and our own
engineering expertise, to give you unbeatable performance
and unbellevable value for money.
We have always led the field for easy home construction to
professional standards, even in the sixties we were using
easily assembled printed circuits when Heathkit in America
were still using tagboards!. Many years of experience and
innovation, going back to the early Dinsdale and Bailey
lassics gives us i parable design background in the
needs of the home constructor. This simply means that
building a Hart kit is a real pleasure, resulting in a piece of
equipment that not only saves you money but you will be
proud to own.
Why not buy the reprints and construction manual for the kit
you are Interested in to see how easy it is to build your own
equipment the HART way. The FULL cost can be credited
inst your { kit p

‘AUDIO DESIGN' 80 WATT POWER AMPLIFIER.

This fantastic John Linsley Hood designed amplifier is the flagship
of our range, and the ideal powerhouse for your ultimate hili
system. This kit is your way to get £K performance at bargain
basement prices. Unique design features such as fully FET
tabilised power supplies give this amplifier World Class
performance with startling clarity and transparency of sound, allied
to the famous HART gquality components and ease of construction.
Standard model comes with a versatile passive front-end giving 3
switched inputs, with ALPS precision "Blue Velvel” low-noise
volume and balance controls, no need for an external preamp!.
Construction is very simple and enjoyable with all the difficult work
done for you, even the wiring is pre-terminated, ready for instant
usel. All versions are available with Standard components or
specially selected Super Audiophile components and Gold Plated
speaker términals and all are also available factory assembled.
K1100 Complete STANDARD Sterec Amplifier Kit, . ... .. £415.21
K1100S Complete SLAVE Amplifier Kit, . .. ... i
K1100M Complete MONOBLOC Amplifier Kit,
RLH11 Reprints of latest Amplifier articles . ... ... ... £1.80
K1100CM Construction Manual with full parts lists ........ £5.50

ALPS "Blue Velvet” PRECISION AUDIO CONTROLS.

Now you can throw out those noisy lil-matched carbon pots and
replace with the famous Hart exclusive ALPS 'Blue Velvel' range
components only used selectively in the very top flight of World
class amplifiers. The impi it in track y and matching
really Is incredible giving better tonal balance between channels
and rock solid image stability. Motorised versions have Sv DC
motor.

MANUAL POTENTIOMETERS

2-Gang 00K LI, 2 i3k s wavaadinsimmsrsmmatgase £15.67
2-Gang 10K, 50K or 100KLDg. «..vovmvivmrivneinesan £16.40
2.Gang 10K Special Balance, zero crosstalk and zero cenire

BOBE. . ouivpisansseninswsn s S 2 s A e R £17.48
MOTORISED POTENTIOMETERS

2-Gang 20K Log Volume Control ... ....cooianiiacnnn £26.20

2-Gang 10K RD Special Balance, zero crosstalk and less than 10%
Joss In cENre POSIHON +..covve e rseriaivrvinanyts £26.98

TOROIDAL MAINS & QUTPUT TRANSFORMERS
for EL34, 32W VALVE AMPLIFIER

Special set of oroidal transformers, 2 output & 1 mains for the "Hot
Audio Power* valve amplifier design described in the Oct, 1995
issue of “Wireless World®, Total Wt 4.8Kg. Special price for the set.
£99, Post £8

RJM1, Photocopies of the Article by Jetf Macaulay. £2

PRECISION Triple Purpose TEST CASSETTE TC1D.

Are you sure your tape recorder is set up to give ils best? Our latest
Iriple purposé test cassette checks the three most important tape

The Home of ?‘6—75%%4,6. its not what you do,

its HOW you do it that counts!.

SHUNT FEEDBACK PICKUP PREAMPLIFIER

If you want the very best sound out of vinyl discs then you need our
high quality preamplifier with Shunt Feedback equalisation. The
K1450 alsu has an advanced front end, specially optimised for low
impedance maving coil cartridges as well as moving magnet types.
Selected discrete c are used throughout for ultimate
sound quality. The combination of John Linsley Hood design, high
quality components and an advanced double sided printed circuit
board layout make this a product at the leading edge of technology
that you will be proud to own. A recent review in "Gramophone®
magazine endorsing this view, Bought in kit form our step by step
instructions it is very easy and satisfying to assemble, or you can
buy a factory assembled version if you wish.

This magnificent kit, comes complete with all parts ready to
assamble inside the fully finished 228 x 134 x 83mm case. Comes
with full, easy to follow, instructions as well as the Hart Guide 1o
PCB Construction, we even throw in anough Hart Audiograde Sitver
Solder to construct your kit!

K1450 Complete Kit ... .. ciiviiainannianiean £116.58
K14505A Audicphile Kit ... ............ .. .£138.94
A1450SA Factory assembled Audiophile unit .. ........ £188.94

“CHIARA" HEADPHONE AMPLIFIER.

Highest quality, purpose designed, 'single ended’ class ‘A’
headphone amplifier for *stand along' use or to supplement those
many power amplifiers that do nol have a headphone facility. Easy
installation with special signa! link-through feature, the unit uses our
‘Andante’ Ultra High Quality power supply.
Housed in the neat, black finished, Hart minibox it features the wide
frequency response, low-distortion and ‘musicality’ that one
iates with designs from the John Linsley Hood.
Volume and balance controls are Alps "Blue Velvel” components.
Very easy to bulld, or available factory assembled, the kit has very
detailed instructions, and comes with Hart audiograde silver solder.
A valuable personal listening option and an attractive and
harmonious addition to any hifi system.

K2100 Complete Standard Kit ... ..... ... an £112.50

K2100SA ‘Series Audiophile’ Kit with selected audiophile

COMPONENIE & v ounvvrvenssosrsbgasaunsieant ... E115.46

A2100SA ‘Series Audiophile’, Factory Assembled . ..... . £115.46

CM2100 Construction Manual , . .. ..v.iceeieieaiasasas £2.50
“Andante” Linear Technology

AUDIOPHILE POWER SUPPLIES
The HART "Andante” series power supplies are specially designed
for exacting audio use requiring absolute minimum noise, low hum
field and total freedom from mechanical noise.
Utilising linear technology throughout for smoothness and
musicality makes it the perfect partner for the above units, or any
equipment requiring fully stabilised +15v supplies.
There are two versions, K3550 has 2 +15v supplies and a single
15v for relays etc. K3565 s identical In appearance and has one
+15v. Both are in cases to match our ‘Chiara’ Headphone Amplifier
and our K1450 “Shunt Feedback” Pickup preamp.

SPECIAL OFFER!. SOLENQID CONTROLLED
FRONT LOAD CASSETTE DECK SFLB0O

High quality (0.08%W&F) cassette mechanism with capability of
using standard or downstream monitor R/P head. Olfers all
standard facilities under remote, logic or softwara control. The
contral requirements are so simple that for many applications not
needing all functions manual switches will suffice. Power
requirements are also simple with 12v solenoids and 12v speed
controlled Mator, total power requirement being under 300mA.
Logic control and wiring circuits are included free with each deck.
SFLBO0 Deck with Standard sterec head . ...... ....... £29.50
SFL800D Fitted with High Quality Downstraam monitor head, £44,90
(The Head alane is notmally over £601)

HART TECHNICAL BOOKSHELF
Try us for:- Bigger Range of Books, Better Prices,
NO “28 Day Wait”

Mew Titles.

“A BEGINNER'S GUIDE TO TUBE AUDIO DESIGN" Bruce
Rozenblit. A practical book that does exactly what its title says and
takes a modem look at valve amplifier construction. 132pp. ISBN 1-
BAABOBA. o e e N et e | %
“HIGH PERFORMANCE LOUDSPEAKERS" Edn.5. Martin
Colloms. Latest edition, just out. A really in-depth coverage of the
whole World of speakers and high guality sound reproduction, but
entirely readable In style. Just reviewed in “HiFi World". 478pp.
ISBNO-4719-7089-1 . .. ... ... C e e .. - E24.05%

“AUDIO ELECTRONICS" John Linsley Hood | ......... £18.95°
“THE ART OF LINEAR ELECTRONICS”

John Linsley Hood. 1994
“THE ART OF ELECTRONICS" Horowitz &
“DIGITAL AUDIO AND COMPACT DISC TECHNOLOGY"
Srd.Edn. 0-240513875 ... ... i e aaiiia e £19.95°
“INTRODUCING DIGITAL AUDIO CD, DAT AND SAMPLING"
ISENCABTOTTER2B. o\ oergusnbmiinassbiradspiasssa £7.95
“ACTIVE FILTER COOKBOOK" Don Lancaster .
“THE ART OF SOLDERING" 0-85935-324-3.0
“TOWERS' INTERNATIONAL TRANSISTOR SELECTOR"
0-572-01062-1 .. ...... : £19.95"
“AUDIO" FAWIsSon. BPT11 ... . ..cciiiiainannarns £3.95
“HOW TO USE OSCILLOSCOPES & OTHER TEST EQUIPMENT"
R.A.Panfold. BP267 . ....... ...
“THE HART PRINTED CIRCUIT BOARD CONSTRUCTION

(e 1] 1 Ayl N e S P e e R PSR £2.50
“A SIMPLE CLASS A AMPLIFIER"

J.LLinsley Hood M.LE.E. 1969, ALH12 ... ........... £2.75
“CLASS-A POWER" Single Ended 15W Amp.

J.L.Linsley Hood MLE.E. 1996. ALH13 .. .............. £2.50
LOUDSPEAKERS; THE WHY AND HOW OF GOOD
REPRODUCTION. G.Briggs. 1949, ................0.n £8.95
“THE LOUDSPEAKER DESIGN COOKBOOK"

Vance Dickason. {(SthEdn.) ....... coiiiracninannss £23.95
ELECTROSTATIC LOUDSPEAKER DESIGN AND
CONSTRUCTION Ronald Wagner BKT6 . ........ ... £15.85
“THE ELECTROSTATIC LOUDSPEAKER DESIGN COOKBOOK™
Roger P.Sanders. 1995 .. ......coocormrenrerairens £24.95
“BULLOCK ON BOXES" Bullock & White ... ...... .. £10.95
“AN INTRODUCTION TO LOUDSPEAKERS & ENCLOSURE
DESIGN" V. Capel. BP256 . ... ....coccocaiennaiavnn £3.95
“LOUDSPEAKERS FOR MUSICIANS” BP297 . ... ...... £3.95
“THEORY & DESIGN OF LOUDSPEAKER ENCLOSURES”
T e £21.95
“QUICK & EASY TRANSMISSION LINE SPEAKER DESIGN™
Larry D.Sham .. ovveivvsvmirmeseiransrassaasass £8.
“THE COUPLED CAVITY HANBOOK" David Purton

“VISATON. HOME HI FI CATALOGUE." Full Specifications and
Thiele Small Dataonall Drive Units .. .. ... cooovvvvnnvns £4.50
“VISATON. CAR HI Fl CATALOGUE." In car guide . . . . .. E3.50

“VISATON. CABINET PROPOSALS" Book 1. In GERMAN £6,50
“VISATON. CABINET PROPOSALS” Book 2. In GERMAN £6.50
“SPEAKER PRO 6." VISATON Cabinet Design Software . . £45.51
“SPEAKER PRO 6." Demo Version with drive unit database £9.28

“VALVE AMPLIFIERS" Morgan Jones. 1985/6 .
THE VTL BOOK David Manley 1994, BKVT1 . ......... £17.95
MULLARD TUBE CIRCUITS FOR AUDIC AMPLIFIERS BKAA27
............................................... £11.95
“THE WILLIAMSON AMPLIFIER.” 0-9624-1918-4 ....... £6.95
AN APPROACH TO AUDIO FREQUENCY AMPLIFIER DESIGN.

GEC 1957 .. .ciiian R R TR S S T £17.95
AUDIO ANTHOLOGIES, articles from Audio Engineering. Six
volumes covering the days when audio was young and valves were
Kingl. BKAASM 108, 1 oui:ivsscanuniarioians All £12.95 each
“THE RADIOTRON DESIGNERS HANDBOOK” (CD) .. . . £48.00
“PRINCIPLES OF ELECTRON TUBES" H.D.Reich PH.D. £25.95

K590, FOU upply Wl Al ollpnms. .o fesenamp iy £9475  .pOWER AMP PROJECTS” Anthology. 1970-1989. . .. ., £15.50
ot e o B .$8442  .\yORLD TUBE DIRECTORY" 1996-7 Sourcebook of valve
2 PR bongiengs E e e e ....£595

SPEAKER DESIGN SOFTWARE Fuller descriptions of the contents of all our books is given in our full

VISATON “Speaker Pro 6" is a complete speaker design prog CalalogUS, PrICE . .o r £4.50

for use on IBM machines. Covers cabinet and crossover design and

contains a full expandable database of drive units. Earming a "most

reccommendable” accolade it tests this program is ideal for the

professional speaker builder or serious audiophile.

0303 Speaker Pro 6. 3.5Disk ......... e s EAEST
SPEAKER DAMPING MATERIALS

Polyester Wool and Pure Lambs Wool both have oplimal damping

Postage on all books, unless starred, Is only £2 per book,
maximurm £4.50 for any number, any size!, Starred items are heavy
books costing £3.50 to send.

Don't forget No waiting at HART!. All listed books are normally
in stockl. Just ring with your Credit Card Number for instani
despatchl.

ameters without test equipment. Ideal when fitling new | nd are p it to handle. Standard 125g bag is - i -
Heads. A professional quality, digitally mastered test lape ata  sufficient for 20 litres anclosure vollgnie: Fuller Detalls of ALL kits are given %
price anyone can afford. 5070 Polyester WOol, 1250 ., .-~ - o voeersrnenns g320  InourList, FREE onrequest.
Test Cassette TC1D. Ourpriceonly ...........0- £9.99 5069 Pure Lambs Wool, 1250 .. ..., cociiiaiaiianrans £6.73 “ ‘
= =k ‘gﬂ‘e
Send for Your FREE copy WILMSLOW AUDIO Tel. 01455 286603 All Prices include e M"“ ¥
of our LISTS Fax. 01455 286605 UK/EG VAT. R a0 e
i S
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RF DESIGN

Antennas
from co-ax

Antennas built from coaxial cable are easy to implement, can be
matched using the same coaxial cable wired as baluns and give a
good compromise between gain and size. Dominic DiMario explains.

and related components is bewildering. Yet I get the
impression that there is still a lot to discover, experi-
ment and field test — especially now that computers provide
ameans of optimising complex antenna designs.
Using coaxial cable as part of the radiating element of an

T he type and number of designs concerning antennas

& = (AM/4)x0.96

€1= (MA4)xP

1

dielectric cable.

Shorted end

Fig. 1. In this coaxial cable antenna, the matching
stub is actually half the radiating dipole. Physical
length of the coaxial portion depends on the
propagation speed and the frequency of aperation.
Unbalanced feed and the impedance mismatch limit
the performance of this antenna. P is 0.665 for a solid

Fig. 2, When fed with a 50Q coaxial cable, this
fransmission line transformer will have a 1:1 ratio,
from 50Q unbalanced to 50Q balanced. Point A and B
could be connected together. Length ( is always
(A/4)xP. This fype of balun is effective only for a
limited band around the calculated frequency. If
broadband baluns are required it is better to resort to

50Q 500 balanced

toroidal transformers, ~ 50Q2 unbalanced

antenna goes back many decades and several designs have
been proposed.! The approach used here is to devise a dipole
where the matching stub, instead of being hidden somewhere,
becomes an integral part of the radiating element.

I chose citizens’-band (cb) equipment to experiment with
because it can be easily found and it is relatively cheap. Also,
the mechanical construction of the relevant antenna is not
critical, although the size can be a problem on occasions.

Figure 1 shoes the basic approach. The stub is a short-cir-
cuited length £j=(A/4)xP of 50€ coaxial cable, shorted at one
end. The propagation speed factor of the cable is represented
by P. This factor is 0.665 for standard solid dielectric
(polyethylene) and 0.82 for the foamy type dielectric (usually
polyethylene/air).

The non-coaxial part of the antenna is made with a 2mm
solid copper electric cable cut to a length 5=(A/4)x0.96 to
compensate for the proximity effect.

Although I found this antenna satisfactory when used for
receiving, it had a relatively high standing-wave ratio when
used in transmit mode. There are two evident drawbacks:
first there is a mismatch between the 50Q impedance of the
cable and the 73Q of the antenna. Secondly, the feed line is
unbalanced while the antenna requires a balanced feed,

Solving the mis-match

One quick way to solve the mismatch problem is to connect
a standard 50€2 car antenna intended for cb use in place of
the non-coaxial portion of the antenna.

Under normal circumstances a ground plane is required,
and the car body does just that. But with the coaxial solution
it is possible to install a car antenna in an apartment or under
the roof without the need of a ground plane. Eventually it
worked very well, although the actual length had to be slight-
ly shortened.

The second problem is solved by adding a balun which,
believe it or not, uses coaxial cable only. This balun’s design,
Fig. 2, is often found in literature? and it is always shown as
a 4:1 or 1:4 transmission line transformer,

But if the coaxial cables involved have all the same
impedance, 50€2 in our case, there is no impedance trans-
formation. Only an easy to make 1:1 balun is needed with
practically no losses and perfect matching.
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It is worth mentioning that points A and B are at the same
potential so they can be connected together thus getting a
more compact balun, Fig. 3. Eventually the complete anter-
na was wired as in Fig. 4.

It can be placed horizontally or vertically. The standing-
wave ratio is 1:1 at the band centre. Bandwidth depends on
the length of the antenna in use: the longer the antenna the
wider the bandwidth. With a 1.1m cb car antenna, the stand-
ing-wave ratio was 1:1.8 at +200kHz with respect to the cen-
tre frequency of 27.185MHz.

Working at other frequencies

This set up should work fine also at other frequencies as the
design can be scaled up to the low uhf range. Operation at a
higher frequency could be critical due to mechanical toler-
ance. I made no attempt was made to apply this design at
uhf.

An alternative solution to the car antenna is to use straight
2mm electric wire slightly longer than A/4, £=2.97m for the
cb frequency of 27.185MHz, Fig. 5. At this length the resis-
tive part of the antenna is 50€2 but there is also an inductive
part matched by shortening the coaxial portion, now reduced
to 1.32m. This gives an overall length of 4.29m.

Although it is not clear at this point if this antenna is to be
considered as a matched A/4 or an off-centre fed dipole,? it
works quite well in practice. It has a much wider bandwidth
than the car antenna mentioned earlier. It is also less critical
when it comes to make the final length adjustment which is
influenced by the surroundings and distance from the ground.

The suggestion here is to substitute the end of the wire with
a telescopic antenna and adjust its length until the lowest
standing-wave ratio is attained. It should be 1. Next solder an
equal length of 2mm wire in place of the telescopic antenna
and the construction is over.

Admittedly, the size of this antenna, at least for cb fre-
quencies, does not make it very handy. Its best location could
be horizontally under a roof, on a balcony or between trees,
national regulations permitting.

Radio and television reception

This design is scalable to higher frequency ranges. I tested it

at vhf receiving fm broadcast radio and also tried receiving a

television channel transmitting at 220MHz in a fringe area.
Receiving the television channel, the result was compara-

RF DESIGN

5002 balanced
= i -“_

500 unbalanced

Fig. 4. CB car antenna can be part
of a dipole by means of a radiating
stub. Distance d should be kept as
short as possible as any additional
length has to be removed from the
total length of the antenna that
will be unavoidably shortened.

Perfect tuning is critical and any 4
trimming should be accomplished
with the antenna already in its
final place.

2= 1x0.27 (50Q line)
&= Ax0.24 (750 line)

cable cable with foam type dielectric.

Table 1. Segment length of Fig. 5 in millimetres. The vhf television
channel is located at 220MHz. The cb antenna is made with 50Q

coaxial cable with solid dielectric while the television and fm radio
antennas - including baluns - are made with standard 75Q tv coaxial

September 1998 ELECTRONICS WORLD

1= (M4)xP (75Q line)

€1= (M4)xPx0.72 (500 line) This is a scalable

Fig. 3. This short balun
is obtained by
connecting A and B of
Fig. 2. There is no
difference in
implementing the long
or the short balun. It is
Jjust a matter of
practical convenience
with respect to the
frequency of operation
and grounding
requirements.

Car Antenna

Fig. 5. An antenna
longer than /4 could
be used instead of the
car antenna in order
to match the 50 feed
line. This solution has
given the best
performance, although
its overall length of
4.29m in the Citizen
Band may pose some
problems regarding its
physical installation,

solution right up to
uhf and has given
good results also as a

4 [ [ dia, Balun length / ! receiving tv antenna
CB 1320 2970 (2) - 1830 | over a limited
FM 630 730 (2) 2 630 frequency range.
VHF tv 280 320 (1) 1 280
UHF tv 90 150 (1) 1 110
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ble to a four-element Yagi antenna. This is not surprising
when you consider that a television Yagi is designed to cover
a wide frequency range while this coaxial antenna is
designed for a specific frequency only.

This solution is best suited where space is limited, as in the
case of portable television sets. It will give an improved per-
formance with respect to the existing vhf antenna. Of course,
the length of each section must be adjusted for the frequen-
cy in use if it is different from 220MHz.

Fig. 6. A shorter antenna is feasible
if a coil is added near the dipole
feed point. 17 turns of insulated
2mm wire are closely wound on a
17mm form. The total length is now
only 3.19m at f=27.185MHz.

&= 1.79m

€= (M4)xPx0.72

50Q balanced

Fig. 7. Variable balancing
unit. The capacitor is part of
a tuned circuit where a
length of the coaxial cable,
typically around /20
corresponding to a length of
0.55m in the citizens’ band,
represents the inductance.
There is little improvement
with respect to a standard
balun and its best use could
be as a variable splitter. The
capacitance, measured at
120pF, could be substituted
by a silvered mica capacitor
once its exact value is
known,

5002 unbalanced

Useful for television?

I attempted to design a coaxial antenna for receiving uhf tele-
vision channels: due to the large bandwidth required, the seg-
ments were cut according to different frequencies and the
deliberate mismatch helps to cover a wider band.

In the uhf and vhf range, the line between the antenna and
the receiver is a standard 756 coaxial cable. This means that
the mismatch with the antenna is minimal. It does not require
any additional adjustment but the length of the segments is
again different with respect to the design intended for cb use,
Table 1. X

If the antenna of Fig. 5 is found to be a little too long for
the specific frequency in-use, it is always possible to shorten
it by installing a coil at the feed point of the antenna, Fig. 6.
This solution is just as good as the one without coil although
a narrowing of the bandwidth has been observed. Also, of
course, you have a more complicated construction due to the
presence of the coil. Efficiency will be lower because of the
additional losses in the coil.

A question of balance
The suggested designs require a balanced feed. But how bal-
anced? ;

The devised balun gives a perfect balance but I suspected
that if a balun with & variable balancing could be connected
in the circuit it would be possible to compensate for any
antenna residual unbalance and improve performance.

The good news is that a balun of this type could be easily
devised Fig. 7. But the bad news is that the improvements
are only marginal, if any, and did not warrant the extra com-
plication of a variable capacitor.

If you can measure the required capacitance, it is always
possible to connect a fixed capacitor, 120pF for
J=27.185MHz, instead of a variable capacitor. It could have
a small trimmer in parallel.

This balun could be useful where you have to tune to more
than one frequency-and still keep a perfect balance. It could
also be useful where you need a splitter to feed two signals,
phased 180°, to two unbalanced antenna systems.

What has been. said so far does not say anything about
efficiency and radiation pattern. No tests were carried out in
this regard but a test on the gain gave an average of 6dB for
a cb antenna wired as in Fig. 5. The test was done by com-
parison with a known 3dB gain antenna: about half the
power was required from a coaxial antenna to get the same
signal reading, n
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circuit boards

available to buy.

Power amplifier

£42 per pair

fully inclusive
or £25 each

Professionally designed and manufactured printed circuit
boards for Giovanni Stochino’s no compromise 100W power amp are

of the double-sided, silk screened and solder masked
boards has been verified and approved by Giovanni.
This offer is for the pcbs only. The layout does not
accommodate the power amplifier
scheme shown in the article.
Note that a copy of the
article and a few
designers’ notes
are included
with each
purchase, but
you will need
some
knowledge of
electronics and thermal
management in order to N
successfully implement this design.

These high-quality fibre-glass reinforced circuit boards are
designed for Giovanni Stochino’s fast, low-distortion 100W
power amplifier described in the August 1998 issue. Layout

Giovanni’s high-performance power
amplifier mounted on its heat sink.

Please send me___ pcbs @ £25 each or £42 a pair.
| enclose my cheque for £

Please debit my credit card for£__

Card type MasterCard/Visa.

Card number Expiry date
/

Signature

Name

Address,

Tel
Cheques made payable to Reed Business Information.
Post to: PCB Offer, Electronics World, Quadrant House,‘The Quadrant,
Sutton, Surrey, SM2 5AS. Please alow 28 days for delivery.

Specifications
Power into 82 load

Small-signal bandwidth before the output filter

Unity gain frequency before the output filter

Qutput noise (BW=B80kHz, input terminated with 50€2

Measured output offset voltage
Distorfion performance
Vour p-pk  TkHz

5 0.0030%
10 0.0028%
20 0.0023%
40 0.0028%
80 0.0026%
Slew rate

Positive slew-rate ~ +320V/ps

Negative slew-rate  —300¥/ps

20kHz

0.0043%
0.0047%
0.0061%
0.0110%
0.0170%

100w

20Hz (-0.1d8),
1.3MHz (—3dB)
27MHz

420V rms
+32mV




Networks and
Telecommunications
Design and Operation

Second FEdition
Martin P. Clark,
Telecommunications
Consultant, Frankfurt,
Germany

Telecommunications network
design and operation is now
widely regarded as an issue of
business management as well
as electrical engineering. In
this updated edition, Martin
Clark, a pioneer of this
perspective, applies it to the
increasing complex and
diverse realm of voice, and
data and multimedia
networks,

Written in an accessible style
and clearly illustrated
throughout, this is a basic,
practical and intuitive insight
into modern network
engineering and sections
including:

@ Technical accounts of
modern voice, data and
multimedia networks

@ Coverage of ATM, B-ISDN,
SDH, mobile radio and
satellite networks, Internet
and TCP/IP

@ Practical aspects of running
and setting-up networks

® Running a business based
on telecommunications

A text specifically for readers
new to the whole subject of
telecommunications, and
professional
telecommunications managers
who need an introduction and
reference work on all aspects
of technology, operational
techniques and regulation.

ISBN 0 471973 46 7

UK £80.50 Europe £86 ROW £105

Introduction to
Digital Mobile
Communication
Yoshihiko Akaiwa

A comprehensive treatment of
the digital technologies that
make personal mobile
communication a reality
Although today’s mobile
communication engineers and
designers can build upon the
advances in digital
telecommunications, specific
technical requirements -
robustness against fast fading,

spectrum and power
efficiency, and the demand for
low-priced equipment- post
new technological challenges
that demand creative
solutions.

Introduction to Digital
Mobile Communications is a
comprehensive treatment of
the digital technologies that
are rapidly spawning new
advances and applications.
Written by a pioneer in the
field, this book covers all the
important concepts, from the
fundamentals of signal
analyses and digital
communication to
descriptions of the latest
transmission systems. Rich in
detail and broad in its
coverage, this remarkable
book:

® Describes equipment and
circuit implementation
methods and their
performance characteristics

® Discusses elements of and
methods for digital
modulation and
demodulation schemes

® Provides practical designs
and circuits for spectrum-
efficient modulations

@ Covers mobile radio
channels and digital mobile
radio systems

® Includes extensive

mathematical treatments
and mathematical models

@ Presents the latest research
results with detailed
references

This valuable resource
provides a solid introduction
to mobile radio
communication for the
students or professional in
related fields. Most important,
for design engineers and
equipment manufacturers, its
up-to-date findings will
stimulate new research and
creative design and system
development efforts.
Yoshihiko Akaiwa is a
leading researcher in the
digital mobile communication
field. Currently a professor at
Kyushu University, he worked
as a researcher for over twenty
years at the NEC Corporation
ISBN 0471 17545 5
UK £57.50 Europe £60.50 ROW £73

Cellular Mobile
Radio Systems

Designing Systems for
Capacity Optimization
Husni Hammuda, Ericsson
(UK) Ltd

Rapidly increasing demand for
mobile radio frequency
subscription is already
pushing cellular networks to
the point of overload. Of the
various methods which are
being explored to tackle this
problem one of the mast
notable is the integration of
advance modulation and
multiple access techniques. In
this book, Husni Hammuda, a
pioneer of this hybrid, shows
how it can be applied in
practice to optimise the
efficiency of mobile radio
cells.

® Provides detailed criteria for

CELLULAR
MoBILE RADIO
SYSTEMS

the evaluation of
combinations of modulation
and multiple access
techniques

@ Includes primary
performance data as well as
predictive models

® Theoretical material is
explained using examples
from first and second
generation transmission
systems

® Covers recent innovations
in personal communications

‘For the practising cellular
communications engineer this
is a systematic set of solutions
for improving traffic flow in
cellular networks. It also
includes complete theoretical
and case material ideal for
post-graduate network
engineering researchers.

ISBN 0471 95641 4
UK £37.50 Europe £39.95 ROW £46.95

Network-Based

Images

A Practical Guide to
Acquisition, Storage,
Conversion, Compression and
Transmission

Gilbert Held, 4-Degree
Consulting, Macon, Georgia,
USA

Network-Based Images offers
a fresh approach to the
acquisition and manipulation
of visual images on computer
by focusing on the network
application side.

This practical Guide
explains the methods used to
store images electronically
and discusses the popular
image-based applications,
such as storage, conversion
and compression. Gilbert
Held reviews the procedures
used to minimize the effects of
other image-based
applications to increase
efficiency.

This network oriented book
provides detailed information
on the transmission of images
to other systems and includes
an overview of the associated
problems.

Features include:

® Use of images on LANs
includes LAN-based World
Wide Web Servers

@ Use of HTML image related
statements

@ Techniques to avoid costly
network upgrades

® How to segment LANs

® Network modifications to

counter the bandwidth
effect of images upon LAN
transmission

Essential reading for network
managers and administrators
as well as Web server
administrators and personal
computer users. This book
will provide unique coverage
of images oriented to efficient
use on networks: storage,
acquisition, and use in

‘applications

ISBN 0 471 97357 2
UK £37.50 Europe £39.95 ROW £46.95

Stereophonic Sound

Recording

Theory and Practice
Christian Hugonnet and Pierre
Walder

Recent advances in digital
audio have heralded
substantial innovations in
sound recording techniques
and increased the importance
of applying the latest
microphone techniques. The
authors of this book focus on
these innovations, giving
numerous examples of their
use within the framework of
an analysis-based recording

engineering theory.

The book provides a
complete overview of well-
known sound recording
procedures practised world-
wide, whilst also presenting a
methodology that will provide
the reader with an efficient
approach to sound recording
of classical music, rock and
pop music, drama and
speech. The widely illustrated
theoretical knowledge is
presented in clear and simple
language.

Building on their
considerable experience of
creating innovative recording
techniques, the authors

provide an authoritative
analysis of the subject that
offers valuable, practical
guidance that will aid the
development of new
recording methods. Their
inside knowledge of the
requirements of the
phonographic, broadcasting,
film and other media
industries ensures expert
coverage of new products and
approaches including:

@ recording techniques for all
types o microphones

® in-depth analysis of the
principles and use of
stereophonics

@ influence and role of the
venue acoustics on the
sound recording

@ guidelines for mastering and
mixing different levels of
sound from different sources

For professional audio
engineers, this manual
provides systematic advice for
getting optimal performance
from studio equipment. For
students of audio engineering
it will form a comprehensive
introduction to the area of
stereophonic recording,
backed up by real-world case
studies and a wealth of
practical experience.

ISBN 0 471 97487 0

UK £32.45 Europe £34.95 ROW £41.95

Protect Your Privacy

on the Internet

Privacy defense tools and
techniques you can use right
now

Bryan Pfaffenberger

CD-ROM includes a complete
collection of Windows
privacy software.

Is your complete life story
available to anyone with
Internet access? It's really not
all that hard to snoop in

Continued over page

Protect Your Privacy
on the
Internet

Privacy defense tools
anid techmiguies you can
wre rigle now

farat B b s i b vt
vy e o e 8 Wl ste

Fronce yoe » s Pt wih el
v b welsre

All prices are fully inclusive
of packaging and delivery

Return to Juckie Lowe, Room L333, Quadrant

House, The Quadrant, Sutton, Surrey, SM2 5AS

Please supply the following fitles:

Qty | Title or ISBN

Price

Total

Name

Address

Postcode

Telephone

Method of payment (please circle)

Access/Mastercard/Visa/Cheque /PO

Cheques should be made payable to
Reed Business Information

Credit card no

Card expirey

Signed

Please allow up to 28 days for delivery




cyberspace. As more and
more business is conducted
over the Internet, it has
become increasingly difficult
for both businesses and
individual users to protect
private information. Your
reputation, Your finances, and
your basic right to privacy are
on the line every day. What
can you do about it?

You can fight back. Protect
Your Privacy on the Internet
tells you everything you need
to know to ensure your
privacy and use the same
technology that’s being used
against you to protect
yourself. You'll get industrial-
strength encryption tools to
keep your affairs secret, the
way they ought to be.

Bryan Pfaffenberger arms
you with privacy defense
strategies such as:

® Creating a bullet-proof
password

® Getting your name out of
the databases

® Cleaning up your browser’s
trails

Protect Your Privacy on the
Internet gives you proven
privacy defense strategies and
techniques to help you make
the Net a safer place to work
and play. You'll get the
names of Internet privacy
organizations that are
working to protect your
privacy rights and find out
what you can do to help.

On the accompanying CD-
ROM you'll find a collection
of Windows Privacy freeware
and shareware, including:

Pronto96 - an e-mail program
that works in conjunction
with encryption software to
protect your e-mail

Mutilate - software that
thoroughly erases files
beyond recovery, even by
expert snoopers

Win-Secure-It® - a utility
preventing unauthorised
access to files on your
computer

AMSD Ariadna™ - a full-
featured browser that reads
tables and Java but ignores
"cookies", text files that
transparently save where
you've been

Random Password Generator
- a program enabling you to
generate up to 1,000,000
passwords to protect you
against unauthorized access
to your Internet account

Cyber Patrol™ - parental

control software that
prevents kids from
uploading personal and
demographic information to
commercial sites

ISBN 0 471 18143 9

UK £27.45 Evrope £29.95 ROW £36.95

Internet Audio
Sourcebook

The complete guide to Internet
audio techniques and tools
Lee Purcell and Jordan
Hemphill

"The World Wide Web has
spouted vocal cords, gained a
voice, and begun to sing." —
Lee Purcell and Jordan
Hemphill

Internet Audio Sourcebook
offers you a quick, easy way to
acquire the knowledge, skills,
and some of the tools you
need to build cutting-edge
audio capabilities into your
Web pages, including:

@® Music, narration, and sound
effects

® Streaming audio for real-
time broadcasts

® Automated, spoken-voice
instruction

@ Audio conferencing and
Internet telephony

® MIDI techniques for musical
training and analysis

Taking a step-by-step
approach, the authors get you
up to speed on the latest audio
tools and techniques. First they
school you in the basics of
creating, processing, and
storing audio data.

You learn the various
methods of working with
digital sound and how to use
available tools to shape audio
content for the Internet. Then
they show you how to deliver
your digital sound over the
Web. They explain the HTML
coding used to access audio
files and teach you techniques
for integrating Java applets,

JavaScript code, and VBScript
code into your HTML
documents.

Finally, the authors show you
how to get the most out of new
audio technologies, including
streaming audio, MIDI
applications, voice synthesis
and recognition, and Internet
telephony, as well as covering
hot new products like the
Headspace Beatnik audio
engine and Liquid Audio.

The CD-ROM

You get fully functional demos
of top-of-the-line sound
processing applications,
including Sonic Foundry’s
Sound Forge and Hohner
Midia’s Samplitude Studio.
Authoring tools such as
Symantec’s Visual Café,
Aimtech’s Jamba, and Acadia
Software's Infuse JavaScript
editor are also included.

ISBN 0 471 19150 7

UK £28.45 Evrope £31.95 ROW £39.95

Web Security

Sourcebook

A Complete Guide to Web
Security Threats and Solutions
Aviel D. Rubin, Daniel Geer,
and Marcus J. Ranum

The front door is unlocked and
wide open. The alarm's not
working and no one’s home.
All of your valuable, money,
and intimate details of your life
are just sitting inside, waiting
to be taken. No, it’s not your
house, it's your computer,

The Web now penetrates
every aspect of our lives, from
the home PC to the Business
office. But with each advance
in convenience comes a
geometric increase in
vulnerability to the integrity of
data and software as well as to
the confidentiality of
information. Although the
flaws inherent in the Web are
real, solutions are available.
Let Aviel Rubin, Daniel Geer,
and Marcus Ranum give you
the answers.

Here's a book that's valuable
today and indispensable for the
future. It includes basic and
advanced techniques for
client-side and server-side
security, browser security,
writing secure CGl scripts,
firewalls, and secure e-
commerce. There's a special
appendix that demystifies the
complex world of
cryptography. And the book
comes with access to a
dedicated Web site containing

up-to-the minute information
on the latest security threats
and solutions.

So whether you're a
Webmaster trying to close the
door on sites and applications,
or an everyday user hoping to
keep your desktop safe, this is
your essential source of:

@ Protecting and securing Web
pages, search engines,
servers, and browsers

@ Writing impregnable applets
and scripts, and avoiding the
dangers inherent in every
language

@ Using (and abusing) firewalls
and cryptographic controls

@ Securing commerce and
payment transactions

ISBN 0471 18148 X

UK £27.45 Europe £29.95 ROW £36.95

Encyclopaedia of
Acoustics

Edited by Dr Malcolm |
Crocker, Auburn University

Sound Information in 167
detailed Chapters. Now
there’s a new four-volume
reference that covers every
imaginable area of acoustics,
sound and vibration - from
the design of a concert hall to
the intricacies of the human
ear. It's the Encyclopaedia of
Acoustics.

In this on-of-a-kind set,
edited by well-known
acoustical expert Dr Malcolm
J. Crocker, you'll get:

@ Extensive cross-referencing
and indexing

@ 2000- plus pages of insights
from more than 200
international expert
contributors

@ An exhaustive examination
of the fundamentals of
acoustics and vibration in
the first two volumes

@ A revealing exploration of
acoustic applications in
Volumes Three and Four

@ General Introductions at the
start of every section

This up-to-date work is the
definitive acoustics resource
for students, engineers,
scientists, and researchers in
the field.

Casebound © 1997, four- '

volume set

approx. 2,000pp.
(750pps./volume)
ISBN 0471 80465 7

UK £372.45 Europe £384.97 ROW £390

COMMUNICATIONS

Hands-on
Internet

Cyril Bateman has been delving deeper into the Y2000 problem and has
some specific advice for spreadsheet users. He’s also found a site covering
how to implement dielectric resonators.

aving started looking into the year 2000

implications for my-applications software, I now

realise why most year 2000 advice, information
and software targets the bios and real time clock issues.
Some vendors explain this bios focus on the grounds of
the high cost of replacement hardware, quite simply it is
the easiest and quickest aspect of all to examine.

The quarterly report into Y2K progress of mission
critical systems in the US government’s 24 largest
departments! shows a slowdown. It fell from its previous
9.4% rate by February to 7.9% for May. Should this rate
continue, many departments will not be ready in time.

A report by US News & World on the Y2k News?
magazine site, which'is hosted by Ed Yardeni of Deutche
Morgan Grenfell, claims that 44% of US companies have
already experienced a year 2000 failure.? It debunks five
popular myths, believed to promote complacency and thus
slow progress to Y2K conformity, Fig. 1.

If you need and rely on your computer and have not yet
taken any Y2K actions, I suggest you read both reports.

Year 2000 and application software

As a user of an operating system you can perform some
limited tests. Ultimately though you have to rely :
principally on statements of compatibility by the operating
system vendor. .

When upgraded with the appropriate fix packs, the
operating system is claimed to be compliant. Invariably
this claim is qualified as ‘compliant but with.minor
issues’. The full implications of these ‘minor issues’ will
only become apparent with testing and as time progresses.

Much application software provides alternative ways to
include dates. These alternatives cover not only the
difference between the US and UK traditional date
formats, but also year values entered using two or four
digits by the user. ' :

The first application software which sold computers was
the spreadsheet. It has long been favoured for business
results and forecasts, but it is also used to simplify
repetitive design calculations and data inputs. Since I use
both Excel and 123, I decided to look into these
applications.

Using a spreadsheet? -

A good starting place is the Year 2000 and Spreadsheets.*
This four-page FAQ should answer many questions for all
versions of Excel and 123,

While all spreadsheets can handle any date in the new
millennium, the safest course is to always enter dates
using four digit years. If you use only two digit years, it is
important you know how to do this correctly, taking
account of any ‘pivot’ year assumptions in Youe
spreadsheet software and any linking applications.
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tests. These can be downloaded as TDATE.ZIP, which
you might like to replicate.” In summary, Cinderella found
that most spreadsheets will operate into the next century
but converting between different spreadsheets is a
minefield of traps for the unwary.

If you have many Excel spreadsheets, DateSpy should
help.® It will find all Excel sprcadsheets on your drive,
then search for date values in cells, date formats, date
formula, dates in macros and Visual Basic for
applications. Fig. 2.

Applications
As circuit operating frequencies increase, ensuring
maximum frequency stability and minimum phase noise
of fixed frequency oscillators becomes more difficult and
or more costly.

Below 3GHz, dedicated ceramic resonators can be used.

WaveVision The dielectric resonator oscillator or DRO can extend
software at work, oscillation frequency to some 12GHz.
simulating the g0l A recent two part article describing both techniques®
behaviour of the i together with an application note!? can be downloaded
company’s 00 gl from the Siemens Semiconductor Group Web site. It
ADC12048 a-to-d B includes printed board layouts and test results.
converter. == - L2 == o = = Ceramic resonators act as a mis-matched coaxial
9 transmission line. The resonant frequency is determined
§§§ . by the K’ value of the dielectric used and the resonator’s
e physical length. Constructed using low loss dielectric with
A a relatively low ‘K’ of 21, or 88, as appropriate, results in
%g& a typical working ‘Q’ between 300 and 400, Fig. 3.
Eii i Dielectric resonators are made using a dielectric with a
‘K’ of 38, usually from a compound of barium and
titanium oxide. They work
by reflecting
Where to surf electromagnetic waves at
1. Government's Y2K progress slows. http+/www.news.com/News/ltem/0,4,22761,00.html| the boundary layer

2. Y2ZK news magazine.
3. Year 2000 time bomb.
4.Year 2000 and Spreadshests.
5. Compliant products.
6. Excel 5.0

7. Y2K Cinderella Spread Sheet Torture Tests.
B DateSpy.

http/mww.news.com

http/Avww. usnews .com/usnews/issue/980608/8y200 htm
http//homepages.iol.ie/~pobeirne/y2ksprds.htm
http/fwww.microsoft. com/ithome/topics/year 2k/product/product htm
hitp/fwww.microsoft.com/ithome/topics/year2k/product/excel5. htm
hitpy/www.cinderella.co.za/test0003. htm

http//www.datespy.com

hitp/www.siemens de/semiconductor/news/35news htm
htp /Awvww siemens de/semiconductor/producty/35/35app3r.htm
- vww.national. com/sw/WaveVision/0,1044,0

between the dielectric and
the air, within the element.
This produces a
concentration of energy
inside the resonator and in
its immediate proximity.
Frequency is determined
by the resonator’s
diameter, but it can be fine
tuned by screw adjustment
of a cover plate.

Qﬁéhﬁhl

Spreadsheets also use assumptions when translating data
from text fields, or when interchanging between
applications via an ODBC layer or OLE. As a result, no
simple rule is possible. You must check all software
layers.

If you use some Visual Basic code or a macro to assist
with data entry, or your spreadsheet includes formulae,
then it needs checking. Take care also when copying a
table from a word-processor and pasting into a
spreadsheet. Data inputs or outputs using CSV or similar
formats with two digit year data in the new millennium
can produce some quite interesting error results,
depending on which spreadsheet you use.

The Microsoft Y2000 Resource Centre compliant
product summary? states that all versions of Excel are
compliant. But this assumes that all dates in the
spreadsheet are handled strictly according to Microsoft
rules.

The detail sheet for Excel 5, which is the version I use,
lists many common date usage errors® together with
Microsoft’s recommended Y2K test methods for Excel.

The Cinderella Community has also investigated
spreadsheet problems and devised some spreadsheets

Perhaps the most
common use of a DRO is in the low-noise-block down
converter used for satellite television reception. Being
exposed to all weathers and aggravated by the sun’s heat,
which can be focussed and reflected from the dish,
requires good oscillator stability over temperature. At
10GHz, a frequency stability of +3MHz at —20+60°C and
phase noise <80dBc/Hz at 10kHz offset, can be attained,
Fig. 4.

Simulation models for the 12GHz grounded emitter
transistors used, compatible with most common rf
simulators can also be downloaded. For these frequencies
you must use an appropriate simulator, such as
Touchstone or Harmonica, not one of the popular low-
frequency Spice systems.

Simulation

Simulation of a high speed analogue/digital converter can
also be quite difficult using the conventional Spice
methods,

National Semiconductor! offers its WaveVision design
evaluation system kit, including evaluation board and
dedicated Windows software. This evaluation software can
be downloaded from internet, for your evaluation, Fig. 5. m
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An illu e
how eusy it is to

design

hardware for
programming
Toshiba’s new
silicon

alternative to
"°PPY disks -

. .
Here is an idea
of how fo drive
that hardware
in Turbo Pascal.

hese software listings are

examples of how to drive

my SmartMedia silicon
floppy disk programmer
described in last month’s article.

The driver listed demonstrates
how SmartMedia disks can be
block erased, page programmed,
read, ete. It is written in Turbo
Pascal 6 for Dos.

The complete program is too
long to list here. but is available
from the author. In this article,
source codes for the most
importance procedures and
functions are listed.

List 1 checks the number of
Centronics ports installed on
your pc and allows you to select
the port that the programmer is
connected to.

List 2 contains three

silicon floppies

List 1. This Turbo Pasca
address.

Procedure Input_printer
{Universal auto detect
{ $000:50408 holds the
5000:5040A holds the
5000:5040C holds the
$000:5040e holds the
$000:50411 number of
var

lpt:array(1..4) of i
number_of_1pt, LPT_mu
kbchar :char:
begin
clrscr;

LET_number:=1;
number_of_lpt:=me
number_of_ipt:=(n
1pt{1]:=memw{5000
1pt[2]: »memw[5000
1pt[3]:=memw[$000
Ipt[4): =memw[$000
textbackground(bl
textcoloriyellow)
writeln('Number o
writeln(Addresse
Yeolpkla]:2);

write('Select LPT
delay (1000);

if number_of lpts
installed}
repeat

kbchar:=readkey;

val (kbchar,

I routing allows you to select which Centronics port you want to

_address;
ion of printer base address)

printer base address for LPT1
printer base address for LPTZ
printer base address for LPT3
printer base address for LPT4
paralilel interfaces in binary format)

nteger;
mber, code: integer;

{defaut printer}

m[$0000:50411]; ({(read number of parallel ports}
umber_of_lpt and (128+64]) shr &;

0:50408] ; {Memory read procedure}
0:50404];

0:5040C7 5

0:$040E] ;

ue); elrsecr;

; textbackground(red):
f LPT installed

5 for LPT1 to LPT 4:

window(10,22,70,24); clrscr;
fynumber_of lpt:2};
s1peil:3,0 ¢, 1ptf2]:3,¢ ', 1pe[3}:3,°

to be used (1,2,3,4) = s

1 then begin {gselect LPT1 through LPT4 if more than 1 LPT

{read input key)

LPT_number, codel; {change character to value}

until {(LPT_numbers=1} and (LPT_number<=4] and (lpt([LPT_number]<>0};

clrscr;

P_address:=1pt[LP

writeln|'Your sel

write(‘LPT  Addre:

delay (1000 ;

textbackground (bl
end;

end;
T_number] ;
ected printer interface: LPT',LPT_numbar:1};
S8 :  *,P_address:3);

ack): window(1,1,80,25); clrscr;

List 2. I/O procedures for the SmartMedia programmer.

Procedure data_bus{data:

byte};

{load a data on the data bus and enable the data bus}

begin

port[P_address]:=data;

timedelay;
port[P_address+2]:
timedelay;
port[P_addresss2):
timedelay;

end;

Procedure data_float:

{float the data bus}

begin
port[P_address+2]

end;

{outpur a byte to the data port)

=0+0+048; {data bus load = 1, output enable}
=0+2+0:8; {idata bus load = 0, output enable}
1=0+24040 {-0E=1}

Procedure control_bus(data,data_bus_enabled:byte]);

{load a data on the con
{data_bus_enabled=0: da
data_bus_enabled=1: da
begin

port[P_address]:=data;

timedelay;
port[P_address+2]
{timedelay; }
port{P_address+2]
{timedelay;)

end;

i=0+2+448*data_bus_enabled;

trol bus. contrel always enabled)

ta bus not enabled

ta bus enabled}

{output a byte te the data port}

{control bus load = 1, output enable}

:=0+2+0+8*data_bus_enabled; {control bus load = 0, output enable}

Function inputdata:byte:

{read data inte PC from
var

bytel,byte2:byte;
begin

the data bus, during reading, data bus is not enabled}

data_float; {float the output from the data buffer)

port [P _address+2]
bytel:=port [P_add
port|P_address+2]
bytel:=port[P_add

bytel:=bytel and
bytel:=bytel shl
byre?:=byte2 and
byte?:sbyte? shr

inputdata:=bytel or byte2;

end;

1=1424040; (DSL=0, data lead=0, control leoad=0, -DE=1)
regs+l]; {DSL=1, read the high 4 bits}
:=042+040; {DSL=1}
ress+1l}; ({read the 4 low bits}
{binary format of bytel and byte2

bytel: ...hhhn0 (high 4 bits)
byte2: ...11110 (low 4 bits)
note: .s=do not care, h,l=data}
120; {00011110 and ...hhhh0 = 000hhhhO}
1 {shift 1 bit left, bytel = 0000hhhh}
120; {00011110 and ...11110 = 00011110}
3z {shift 3 bits right, byte2 = 11110000}

{bytel or byte2 = 11110000 or 0000hhhh = 111lhhhh}
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procedures and one function.
Procedure data_bus(data) loads
data into the data bus.
Procedure data_float makes
the data bus to float. This
procedure is used when the
memory disk outputs data.
Procedure control_bus(data) is
used to load a data into the
control bus.

The function inputdata reads
data from the disk into the pc.
You can see from this program
list that before reading data
form the Centronics port, the
data bus is made float first to
ensure that the data output
from the memory can be read
correctly.

List 3 contains a number of
procedures for controlling the
operations of the memory disk.
Procedure RD(A0_7, A9_16,
A17_21:byte) reads data from
a page specified by addresses
A9 _16 and A17_21. The term
AO0_7 specifies the starting
address in that page. It is set to
zero in the procedure. The
procedure will read 528 (or
512) bytes in one go.

Procedure WR(AO_7,
A9_16, A17_21:byte) writes
528 (or 512) data into a
memory page specified by
A9 16 and A17_21. A0 T is
the starting address in that
page and is set to zero.

The procedure Read ID
reads the identification
numbers of the memory device
while erase(A9_16,
Al17_21:byte) erases a memory
block specified by A9_16 and
Al17_21. Noted that only A13
to A16 are used here. A9 to
A12 are ignored.

Finally, the procedure reset
resets the memory device. H

Table 1. Breakdown of current SmartMedia ssfdc products. Note that the programmer described

here cover only the 5832DC.,

Product Memory Voltage Program Erase Access Wirite/erase
density time time time cycles
(Mbyte) (V) (us/byte) (ms) (ns)

TC5816BDC 2 5.0 1.2 6 80 250000

TC5832DC 4 5.0 0.6 6 50 1000000

TC58V16BDC 2 3.8 1.2 6 80 250000

TC58V32DC 4 3.3 0.6 6 50 1000000

TC58vV64DC 8 3.3 0.4 6 50 1000000

Table 2. Summary of commands.
Command
Serial data input 80

Read mode 1 00 Read bytes from page starting from 0 to 255 addresses
Read mode 2 01 Read bytes from page starting from 255 to 511 addresses
Read mode 3 50 Read bytes from page starting from 512 to 527 addresses
Reset FF Stop all operations and set the device in wait state

Auto page program 10
Auto block erase

Suspend erasing  BO Suspend erasing

Resume DO Resume erasing

Status read 70 Read verification status of programming and erasing
Operation pass: 1/01=0; operation fail: /O1=1
Write protected: 1/O8=0; not write protected: /08=1

ID read 90 Read ID from device. Values 98 and 8B4 should be read

Hex value Definition

Wirite 528 (or 512) data bytes to data buffer registers. 'OP’
pin determines whether 528 bytes (OP=GND)

or 512 bytes (OP=VCC) is written

Data in buffer registers is programmed into memory

60+D0 Erase a block. Verification is performed

List 3. Operations of the memory disk.

Procedure RD{AO_7, A9_16, Al7_21:byte); {read data from memory into pc
memory location specified by A0_7, A9_16 and Al7_21

command=00h for sequential reading}

var
i

end;

Procedure WR(AOD_7, AS_16, Al7_21:byte);:
{write data to memory}
{command=80h, sequential reading}

var

i,status:integer;
begin

rinteger;
begin

AD_T:=0; {starting memory address in a page is zero}
control_bus(0+2+4+0+0+32+64+128,0); {initial control bus condition
-RE=1, =-WRal, CLE=0, ALE=0, -CS1-3=1}
{load command (00h) inte memory}
control_bus{0+2+4+8+0+0+64+128,0); (-RE=1l, -WR=1, CLE=1, ALE=0, -CS81=0, -C52,3=1}
data_bus(0}; {load command into data bus}
control_bus{0+2+0+8+040+64+128,1}); {-RE=1, -WR=0, CLE=1, ALE=0, -CS1=0, -C52,3=1}
control_bus(0+2+4+0+0+0+644+128,0); (-RE=1, -WR=1, CLE=0, ALE=0, -CS1l=1, -CS82,3=1}
{load address A0_7 into memory}
data_bus (A0_7);
control_bus(0+2+0+0+16+0+644128,1) ;
control_bus(0+2+44+0+16+404644128,1);
{load address A9_16 into memory}
data_bus(A9_16);
control_bus{0+2+04+0+16+0+64+128,1);
control_bus{0+2+4+0+16+0+64+128,1);
{load address A17_21 into memory}
data_bus (Al17_21);
control_bus(0+24+0+40+16+0+64+128,1);
control_bus(0+2+4+0+16+0+64+128,0);
{float the data bus, memory outputing data}
data_float;
control_bus{0+2+4+0+0+0+64+128,0); {-RE=l,~WR=l,CLE=(0,ALE=0,-C51=0,-C52-3=1}
for i:=0 to page_number do
begin
control_bus (0+0+4+0+0+0+64+128,0); {-RE=0,-WR=1,CLE=0,ALE=0,-C51=0;-C52-3=1}
datal[i] :=inputdata;
control_bus{0+2+4+0+0+0+64+128,0): {-RE=1,-WR=1,CLE=0,ALE=0Q,-CS1=0,-CS2-3=1}
end;

AD_T:=0; {starting memory address in a page is zero}
control_bus (0+2+4+0+0+32+464+128,0); {initial control bus

-RE=1, -WR=1, CLE=0, ALE=0, -CSl=1, -CS82=1, -CS3-=1}
{load command (B80h) into memory)
control_bus{0+2+448+0+0+64+128,1); (-RE=1, -WR=1l, CLE=1, ALE=0, -C51=0, -CS52,3=1}
data_bus(8*16) ; {load command into data bus}
control_bus(0+240+48+0+0+64+128,1); {-RE=1l, -WR=0, CLE=1, ALE=0, -CS1=0, -C82,3=1})
control_bus(0+2+4+0+0+0+64+128,1); {-RE=1, -WR=1, CLE=0, ALE=0, -CS§1=1, -C§52,3=1}
data_bus(A0_7):
control_bus(0+2+0+0+16+0+64+128,1):
control_bus(0+2+4+0+16+0464+128,1);
data_bus{A9_16):
control_bus(0+2+0+0+16+0+64+128,1);
control_bus(0+2+4+0+16+0+64+128,1);
data_bus (A17_21);
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end;

end;

var
i

end;

begin

end;

control_bus{0+2+0+0+16+0+64+128,1);
control _bus{0+24+440416404644+128,1);
control_bus(0+2+4+0+0+40+464+128,1);
for i:=0 to page_number doc
begin
data_bus{data_in[i]};
control_bus(0+2+0+0+040+4644128,1); {-RE=1, -WR=0, CLE-=1,
control bus({0+2+4+0+0+0464+128,1}; {-RE=1, -WR=1, CLE=0,

end;

control_bus{0+2+4+8+0+0+464+4128,1); {-RE=1, -WR=1, CLE=1, ALE=s0,
data_bus(1*16+0); {lcad command into data bus)
control_bus(0+2+0+8+0404644128,1); {-RE=1, -WR=0, CLE=1, ALE=0,
control_bus{0+2+4+8+0+0+64+4128,0); {~RE=1, -WR=1l, CLE=0, ALE=0,
repeat until ((port(P_address+1] and 128)=0) or keypressed;
control _bus(0+2+4+8+040+644128,1); {-RE=1, -WR=1l, CLE=1, ALE=0,
data_bus(7*16); {load command inte data bus}
control _bus(0+2+0+484+040+644128,1); (-RE=1, -WR=0, CLE=1, ALE=0,
control _bus{(0+2+44840+0464+4128,1); {-RE=1, -WR=1, CLE=0, ALE=0,
control_bus{0+244+0+0+0+64+128,1); (-RE=1, -WR=1, CLE=1, ALE=0,
control_bus{0+0+44040+0+64+128,1); {-RE=1, -WR=0, CLEs1, ALE=0,
status:sinputdata;

writeln(‘Write status Pass(0): ‘,status and 1);

control_bus(0+2+4+0+0+0+64+128,1); {-RE=1, -WR=1, CLE=0, ALE=0,
control_bus(0+2+4:0+0+32+64+128,0); {-RE=1, -WR=1, CLE=0, ALE=0,
control_bus(0+42+4+0+0+32+64+128,1); {-RE=1, -WR=1, CLE=0, ALE=0,

Procedure Read_ID;
{read maker code and device code of the memory card}
begin

control_bus(0+2+4+0+0+32+464+128,0); {initial control bus

-RE=1, -WR=1, CLE=0, ALE=0
{load command into memory, command = S0H}
control_bus(0+2+4+B+0+0+64+128,1); (-RE=1, -WR=1, CLE=1, ALE=0
data_bus{9*16+0) ;

{load command into data bus}

ALE=0, -C31=0, -CS82,3=1}

ALE=0,
-CS1l=0,

-C51=0,
~-CS51=1,

-C51=0,
-C81=0,
-C8l=1;

-C51=0,
=C81=0,

-C51=1,
-C51=1;
-C51=1,

-C51=1;

-C51=0,

{load command into data bus}

control_bus(0+2+0+8+0+0+64+128,1); {-RE=1, -WR=0, CLE=1, ALE=0, -CS1=0
control _bus(0+2+4+8+0+32464+4128,1) ;{-RE=1, -WR=1, CLE=0, ALE=0, -C51=1
{load address, address=0}

data_bus(0); {load command into data bus)
control_bus(0+2+0+0+16+0+4644+128,1);{-RE=1, -WR=0, CLE=0, ALE=1, -CS1=0,
control_bus (0+2+4+0+416+0+4644128,1); {-RE=1, -WRel, CLE=0, ALE=1, -CS51=0,
control_bus(0+244+4040+0+644128,1); {-RE=1, -WR=1, CLE-0, ALE=0, -C51=0,
{read maker number}

control_bus (0+044+0+0+04644+128,0); {-RE=1, -WR=1, CLE=0, ALE=0, -CS1=0,
maker:=inputdata;

control _bus(0+2+4+0+0+0+64+128,0); (-RE=1, -WR=1, CLE=0, ALE=0, -CS51=0,
{read device number}

control_bus (0+0+4+0+04+0+64+128,0); {-RE=1, -WR=1, CLE=0, ALE=0, -CS1=0
device:=inputdata;

control_bus{0+2+4+0+0+0+64+128,0); (-RE=1l, -WR=1, CLE=0, ALE=0, -CS1=0,
control bus(0+2+4+0+0432+464+4128,0); {-RE=1, -WR=1, CLE=0, ALE=0, -CS1=0,
write(‘Maker number: *,maker,’ Device code: ‘,device,’

Press RETURN');

Procedure erase(A9_16, Al7_21:byte);
{earse the memory klock specified by A9_16 (high 4 bits of A9_16) and Al17_21

status:integer;

begin

control_hus(0+2+4+0404324644128,0); {initial control bus

-RE=1, -WR=1, CLE=0, ALE=0,
{load command into memory, command = 00h}
control_bus(0+42+4+8+0+40+64+128,0); (-RE=1, -WR=1, CLE=1, ALE=0,
data_bus (6%16) ; {load command into data bus})
control_bus(0+2+0+8+0+0+64+128,1); {-RE=1, -WR=0, CLE=1, ALE=D,
control_bus{0+2+4+0+0+0+64+128,1); {-RE=1, -WR=1, CLE=0, ALE=0,
data_bus(A9_16) ;
control_bus (0+2+0+0+16+0+64+128,1) ;
control_bus(0+2+4+0+16+0+64+4128,1);
data_bus (A17_21});
control_bus(0+2+0+0+16+0+64+128,1);
control_bus{0+2+4s0+16+0+64+128,1);
control_bus(0+2+4+B+0+0+64+128,1); (-RE=1, -WR=1, CLE=1, ALE=0
data_bus({13*16); {load command into data bus}
control_bus(0:+2+0+8+04+0464+128,1); {-RE=1, -WR=0, CLE=1, ALE=0,
control_bus({0+2+4+8+0+0+64+128,0); {-RE=1, -WR=1, CLE=0, ALE=0
repeat until {(port[P_address+1l] and 128)=0) or keypressed;
control_bus({0+2+4+8+0+0+644128,0); {-RE=1, -WR=1, CLE=1, ALE=0,
data_bus (7*16); {load command into data bus}
control_bus(0+2+0+8+0+0+64+128,1); {-RE=1, -WR=0, CLE=1, ALE=0,
control bus(0+2+4+8+0+0+644+128,1); {-RE=1, -WR=1, CLE=0, ALE=0,
control_bus(0+2+4+0+0+04644128,1); {-RE=1, -WR=1, CLE=1, ALE=0,
control_bus(0+0+4+04+0+0464+128,1}; {-RE=1, -WR=0, CLE=1, ALE=0,
status:=inputdata;
write!'Erase status Pass(0): *‘,status and 1};
control_bus{0+2+4+0+0+04644+128,1); {-RE=1, -WR=1, CLE=0, ALE=0
control _bus{0+2+4+0+0432+644128,0); {-RE=1, -WR=1, CLE=0, ALE=0,

Procedure reset;
{reset the memory card, address registersa0, data registers=1, wait stage}

control_bus{0+2+4+0+0+32+64+128,1); {initial control bus

=RE=1, -WR=1, CLE=0, ALE=0,
{load command into memory, command = 00h}
contrel_bus(0+2+44+8+0+0+644128,1}: (-RE=1, -WR=1, CLE=1l, ALE=0,
data_bus(15*16+15);
control_bus(0+2+0+8+0+0+64+128,1); (-RE=1, -WR=0, CLE=1, ALE=0,
control_bus(0+2+440+0+40+64+128,1); {-RE=1, -WR=1, CLE=0, ALE=0

-C81=1,

-C51=0,

-Cs1=0,
=C81=1;

=E51=0,
=Cs81=0,
=CHI=1;

=C81=0,
-C81=0,

-£s81=1,
-€51=1;

-C81=1,

-C51=0,

{load command into data bus}

-CS1=0,
~C81al,

-CS2,3=1}
-C82,3=1}

-C52,3=1}
-C52;3=1}

-052,3=1}
-C52,3=1)
-C82,3=1}

-CS52,3=1)
-C82;,3=1)

~C52,3=1})
-C82,3=1}
~C82,3=1}

-C82=1, -C83=1}
-C82,3=1}
-€52,23=1)
-C82,3=1}

-C82,3=1}
-C52,3=1}
-C52,3=1}
-C52,3=1}
=C82,3=1}
~C82,3=1}

-C82,3=1}
-C52 ,3=1}

-C52=1, -CS83=1}
-C52,3=1}

-C52,3=1}
-C52,3=1}

-C52,3=1}

-052,:3=1}
-C52,3=1}

-C52,3=1}
-C82,3=1}
-C52,3=1}

-C52,3=1}
-C52,3=1}

-C82,3=1)
-C82,3=1}

-CS2=1, -CS3=1}
-C82,3=1}

-C82,3=1}
-C52,3=1}

Technical support

Kits including all
necessary components
(including the disk
socket) to construct a
complete programmer
and the TP6 source
codes are available from
the authors. Please make
your enquiry to Dr Pei
An at 11 Sandpiper
Drive, Stockport,
Manchester SK3 8UL,
U.K.
Tel/Fax/Answer:+44-
(0)161-477-9583. Pei’s
e-mail address is
PAN@FS1.ENG.MAN.AC
. UK,
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Principal RF Engineer
South East
RF, Mobile Radio
A large, successful telecommunications
company is currently searching for a
Principal RF Engineer/Team Leader. You
should be experienced in surface mount
techniques and design for high volume low
cost manufacture and the design of low
power receivers and transmitters up to
2GHz. Previous supervisory and team
leadership skills would be advantageous as
would a background from a mobile radio or
cellular subscriber equipment environment.
Call with the reference for more details.

Ref: 59981

Software Engineer
South
C, Real Time Embedded

My client is seeking a Software Engineer in

mobile communications. You must have at

least 2 years C design and programming in a
real time embedded environment and be
able to offer some of the following skills:
TCP/IP, PPP and modem network protocols,
call processing, windows application
development, Visual C++, Win95, Test
harness design on various platforms,
portable MMI design/specification and serial
communications protocols. Call for more
information quoting reference.  Ref: 59980

ASIC/Hardware Engineers
South

ASICs, GSM

My client is searching for ASIC/Hardware
engineers with 5-10 years design experience
for digital communications systems. Your
role will be to evaluate new technologies and
devices, the development of new baseband
ASICs and the study and simulation of new
communication systems. You will need to
have excellent communications skills as you
will be interfacing with outside parties and
internal development teams. Experience in
GSM, CDMA is essential. Call in with
reference for extra details. Ref: 59988

DSP Engineers
Hampshire
DSP, Communication Systems
This role for a telecommunications company
will involve you to have a good working
knowledge of GSM, CDMA design for high
volume manufacture of digital
communication systems. You will be
involved in the development of new DSP
algorithms and the evaluation of new
technologies and devices. You will need to be
degree qualified and an excellent
communicator. For more details of this
opportunity call in with reference,

Ref: 59989

Senior PSU Engineer

South East

PSU (DC-DC)

My client is currently looking to employ a
Senior PSU Engineer for the specification of
“Power Management Systems” for mobile
phones and similar products. You will have
at least 2 vears design and development of
PSUs preferably with EMC knowledge. You
will design and develop PSU solutions (DC-
DC converters and of-line), design prove
PSUs, write reports and meet suppliers.
Please quote reference when calling for
more details. Ref: 59992

ok ——&-

COMMS 2000
-0 —h—1

Communications Consultants
11 Harley Street
London W1N 2EQ
Telephone: 0171-636 7584
Fax:0171-580 3734
Comms 2000 is a division of
The 2000 Group Plc
e-mail: ctt@2000group.win-uk.net

Hardware/Firmware

Development
Hampshire
C, Assembler, Telecoms
One of the world’s leading manufacturers of
professional voice and data acquisition
recorders is looking for a hardware/firmware
developer. Your role will include developing
hardware and software in C and Assembler
for custom designed telephone line interface
modules to decode the common
telecommunication protocols including
analogue, ISDN E1/T1 and proprietary
digital signals. You will be degree qualified
with at least 2-3 years experience in a similar
role. For more details, call with reference.
Ref: 60003

DSP Development

South

DSP, C

You will need to have at least 3 years
previous experience in a development role
for this vacancy. My client, manufacturers of
voice and data acquisition recorders are
seeking an individual to develop
mathematical algorithms in C and
Assembler for speech processing,
compression, decompression and in band
signalling extraction for custom designed
DSP modules. If you would like more details
of this vacancy, please call in with the
reference number. Ref: 60004

Snr ILS/Reliability Engineer
Middlesex

Reliability, Maintainability and
Testability

My client, a large communications
organisation are currently looking for an
individual with at least 5 years experience of
working in a military electronics ILS/ARM
environment. You will perform various ILS
and ARM tasks including logistics, reliability,
maintainability and testability analysis,
support ongoing contracts as well as
supporting future bids and you must have
hands on experience with appropriate CAE
tools. You will also be HND/Graduate
(minimum 2:2), Call in with reference for
more details. Ref: 60118

Analogue Electronics

Design Engineer

South

Analogue, Digital,
Communications

My client requires a versatile analogue
design engineer for the design, development
and production of microprocessor controlled
transmitters and receivers. You will have a
strong understanding of communications

A

and good degree in electronics. Your duties
will include analogue and digital circuit
design and prototyping, PCB design for
manufacture, test and <cost and
microprocessor software development and
testing. You will also support existing
designs and current production. Please
quote reference when calling for more
information. Ref: 60119

DSP Engineer

South East

Analogue, Digital,
Communications

My client, a large MoD organisation requires
an experienced individual with a strong
theoretical background in a digital signal
processing and an interest in working from
the mathematical formulation through to
software coding and test. The successful
candidate will have a strong understanding
of DSP with a mathematical and technical
background. Some of your duties will be to
develop algorithms and software for future
processors and assist in developing the
processing laboratory. Please call in for more
details quoting the reference. Ref: 60120

Electronics Engineer

South
Communications, PCM, ISDN
This large MoD organisation is searching for
an individual with knowledge of principles of
mixed environment electronics design,
communications protocols and board level
design principles. You will be required to
work on state of the art communications
products integrating voice, data and video
multimedia services. The work will involve
elements of development and board design
of analogue and digital interfaces between
application modules, processors and a fibre
optic network. Call now quoting the
reference number for more details,

Ref: 60148

SNR Electronics Engineer
Bedfordshire
FPGA, VHDL

You will have a minimum of 5 years design
experience in data communications
protocols and standards with extensive
knowledge of large and complex designs
using FPGA and AHDL (using MaxPlus II
tools). You will be working on state of the art
communications products with a team of
digital design, embedded and applications
engineers. It is essential that you have VHDL
experience and a good track record in the
successful implementation of designs in
production ASICS. If you require more
information regarding this vacancy, please
call in with reference. Ref: 60150

Development Engineer
Berkshire

Embedded micro-controllers

My client is currently looking to employ a
development engineer who is a graduate
with several years experience in developing
systems using embedded micro-controllers.
It is essential that the successful candidate
will be able to demonstrate expertise in
programming in C and Assembly language
and design of embedded systems, Expertise
in PC Architecture, use of emulators, PCB
design/layout and PIC micro-controllers
would be advantageous. Please call in with
reference for more information.  Ref: 60153

Applications Engineer

Surrey

FPGA, UNIX, CAE

We are looking for an individual with 1-5 years’
Digital Design experience with FPGAs. CAE
experience (Mentor Graphics, Synopsys etc) is
essential, as is experience in UNIX, DOS and
Windows based platforms. VHDL experience would
be advantageous. You will provide technical
support and training for customers and some of
your functions will be customer design analysis
and conversion, solutions testing and new product
specification. Call now with reference for more
information. Ref: 59930

ARM Engineer

Home Counties

ARM, ILS, LSA

My client is currently searching for an ARM
engineer to provide expertise on AR&M to projects
and bids in accordance with operating standards.
You will be required to keep up-to-date on ARM,
ILS, LSA and CALS techniques, methods, tools and
developments. You will also assist in the co-
ordination of ARM Group tasking and resourcing
and provide estimates for ARM tasks as requested.
You will have a minimum of 4 years' experience in
a related role and be educated to a minimum of
HND level. Call quoting reference. Ref: 59892

Electronics Engineer
South East
Sparc Processors, UNIX

This vacancy entails you to be involved in the
upgrade of an existing System Design to
incorporate the latest SPARC/Solaris technology.
You will need to have experience with Design
Proving and Customer acceptance and an
understanding of UNIX, Sparc Processors, Graphics
Interfaces, LAN, VME and Multibus Systems. Call
now with reference. Ref: 59893

Hardware Engineer

South

Embedded Microprocessor,
Digital/Analogue

A large communications company are looking for a
hardware engineer. Essential skills are embedded
8-bit/16-bit microprocessor equipment, digital and
analogue design techniques. A working knowledge
of C/Assembler is also required. Surface Mount
Technology and Programmable Logic would be
advantageous. Call now with reference for more
details, Ref: 59962

Hardware Engineer
South East
Embedded Processors/DSP

A design engineer is needed by my client to develop
advanced Airborne Systems. It is essential that you
have a good working knowledge in some of the
following areas; Embedded Processors/DSP,
Memory, VHDL, Switch Mode Power Supplies,
EMC, RF Design, PCM/CEPT Routing,
Analogue/Audio Circuits and CAE Tools. For more
information on this vacancy call now quoting
reference. Ref: 59843

Installation Engineer
Home Counties

Installation, Commissioning

Your role is to work on customer sites installing
and commissioning systems provided by the
company’s Airport Information Systems dept. It is
essential that you have Networking experience and
exposure to installation. Airline Industry or Radio
Data Network experience would be advantageous.
You will be required to manage sub-contractors,
provide reports and assist in the maintenance of
installed systems. Call in quoting reference.

Ref: 59889

- ——m-

COMMS 2000
- ———

Communications Consultants
11 Harley Street
London WIN 2EQ

Telephone: 0171-636 7584
Fax:0171-580 3734

Comms 2000 is a division of
The 2000 Group Plc

e-mail: ctt@2000group. win-uk.net

Mechanical Engineer
South East
CAD, 3D Solid Modelling

Ideally, you should have 5 years’ experience in
electronic packaging in a defence or commercial
environment. You will be providing technical
support to the Mechanical Design Group,
generating designs on CAD systems and providing
prototype manufacturing information. 3D
Modelling and Stress Analysis experience would be
an advantage as would a Mechanical Engineering
qualification. Call quoting reference for more
information. Ref: 59891

Quality Assurance Engineer
Home Counties

MoD, Electronics

You will need to be familiar with ISO and Quality
Management Standards and it is essential that you
have knowledge of QA techniques and principles.
Some of your duties will be to prepare quality
procedural documents, interpret customer quality
contract requirements placed on projects and
ensure that quality plans are produced to reflect
contract requirements. For details call in quoting
reference Ref: 59898

RF, ASIC Designer

Bristol

2GHz, BiCMOS

This dynamic communications organisation
requires an RF, ASIC engineer with at least 5 years’
design experience. You will have a good
understanding of RF design techniques of up to
2GHz and extensive knowledge of BICMOS. Call in
for more details or send in your CV quoting
reference. Ref: 59947

RF Designer

South

RF, PMR

We are on the lookout for experienced RF
Designers. You will have a minimum of 2 years'
experience in receivers, transmitters and mobile
radios. You will be part of a multi-disciplined
design team and will be compelent at every level of
design. This is a great opportunity to join a highly
successful communications company. Call now
with reference for more details, Ref: 59934

Semicustom Design

Engineer

South

ASICs, VHDL, Design Tools

This is a great opportunity not to be missed!
Experience with design tools inc Synopsys Design
Compiler/VSS/Test Compiler, Verilog, Leapfrog,
Primetime, Motive, PDP Floorplanner or
CELL3/Silicon Ensemble would be advantageous.
We are seeking a highly motivated individual with
excellent telecommunications skills for a customer
driven role with extensive travel to Europe
supporting the design and development of high
complexity digital and mixed signal ASICs. Call
now quoting reference. Ref: 59724

N

Senior Electronics
Technician

South

Surface-Mount Assembly

We are currently seeking a Snr Electronics
Engineer with experience in surface-mount
assembly (by hand). You will also have experience
in the supervision and time management in a
production environment. Provide on-the-job skill
training to junior team members and supervise
technician staff, sub-contract resources and
inspection of work. Please call in quoting
reference. Ref: 59950
Senior RF Engineer
Cambridge

RF, ASIC

We are currently seeking an RF engineer with 3+
years' experience in a product development
environment. You will be degree qualified with
excellent working skills in Analogue hardware
design, RF circuit design, ASIC and system level
radio design, You will be a good communicator and
team player but will also be able to operate alone
where required. Please call now quoting reference
for extra detail. Ref: 59949

Software Engineer
South
C, ADA, MASCOT

Have you got experience in Embedded Real-time
applications development? If so, then call now
quoting reference. It is essential that you have a
good working knowledge of C, ADA and/for
PASCAL. Experience of MASCOT and Structured
Analysis Design is also desirable. You will be
working in a disciplined Avionics environment
where certification considerations and a quality
engineering approach are a major concern.

Ref: 59844

Technical Author
Surrey
Graphics Hardware/Software

We are seeking a Technical Author to produce
hardware and software data hooks/manuals for a
highly successful developer of graphic chips. You
will also be involved in the production of product
overview documentation and the consistent quality
and style for all manuals. You will be experienced
in detailed technical writing with a strong
engineering background. To find out more details,

call now quoting reference, Ref: 59744
CONTRACT VACANCIES
APPLICATIONS ENGINEER

Analogue, Modems. Suffolk Ref: 59726
ASIC DESIGN

Verilog, Synopsys. Essex  Ref: 19599
ASIC DESIGN

VHDL, FPGA, Beds Ref: 24662
CONTROLS ENGINEER

PLC, Year 2000, Germany Ref: 59756
DATAFIL ENGINEER

Switching/PMR/SDH.  Hants Ref: 59709
NETWORK DEVELOPMENT

GSM/PMR. UK Wide Ref: 59754
RADIO NETWORK PLANNERS
GSM/PMR/CDMA. Europe Ref; 59692
RF DESIGN ENGINEER

0.8-1.2GHz Power Amp, Bristol  Ref: 59943
RF DESIGN ENGINEER

1.9GHz, Transmitter.  Beds Ref: 59926
RF DESIGN ENGINEER

GSM/CDMA, Prod Des. Hants  Ref: 48404
SOFTWARE ENGINEER

C, RTE, MPEG Yorks  Ref: 59951
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Calling all Radio
Technicians

We have some excellent
opportunities for systems

professionals at all levels
working in the fields of:

Fixed Access Radio
Military CIS
PMR DECT TETHA

Gatellite Communications

x25 x400 Internet

We would be glad to focus our
efforts on securing your next move.

Please call Gareth Shaw, (ref. 1968H).
Tel: 01727 841101 Fax: 01727 838272

Email: gareth@jprecruit.com

JPR, The Courtyard, Alban Park, Hatfield Hd, 5t Albans, Herts AL4 OLA.
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SENIOR ASIC DESIGNER
& ASIC DESIGNER
LONDON AREA £25K-£40K

This client is involved in some of the most advanced ASICs around.

® Hons Degree in Electronic Engineering with 4+ years exp.

® Complete ASIC design process from spec, des, coding, synthesis
to layout & sample testing.

® Skilled in des/dev of large (>100k gates), complex, high (>40MHz)
speed ASICs.

® VHDL & top-down design methods & logic synthesis tools (pref.
Synopsys).

* Digital Signal Processing.

®* VHDL for synthesis, Testbench Design, Top Down ASIC design,
Mentor and/or Synopsys design tools. (JT10432)

SYSTEMS ENGINEERS
SUSSEX £22K-£38K

The Company designs and manufactures a comprehensive range of

electronic warfare, radar, and command information systems.

¢ Development background and between 3-5 years experience in
systems engineering, in s/w intensive programmes.

® bid development, requirements capture, requirements analysis, sys-
tems test, verification, validation, modelling, simulation, customer
interaction, algorithm design, DSP, architectural design, and sys-
tems partitioning.

* Background in defence industry will be useful.

® Will also consider S/W Engineers/S/W Quality Engineers wishing
to change career direction. (JS14767)

ENGINEERING MANAGER SOFTWARE

SOUTH COAST £35K-£40K

The Company is a leader in the design and manufacture of instru-

mentation for monitoring environmental pollution, specifically radia-

tion monitoring, and air and water pollution monitoring.

* Degree or equivalent background in an engineering discipline.

® Broad based engineering experience with an appreciation of soft-
ware engineering but not necessarily an in-depth knowledge of the
subject.

® Proven experience of project planning and control and well devel-
oped skills in the management and motivation of an engineering
team. Self-motivated, resourceful and a good communicator.
(AF14760)

TEST DEVELOPMENT :
HERTS £14K-£30K

The company is a commercial organisation involved in the approval

of products from the IT, Telecomms, Industrial and Domestic busi-

ness sectors. The job involves developing new test methods and

equipment to keep pace with changing international test standards.

® Knowledge of hardware (analogue/digital techniques) and s/w skills
(C++, Visual Basic). '

® HND or Degree in Physics or Electronics related discipline.

® Successful candidates must above all be willing and enthusiastic
to learn. (JT14758)

SOFTWARE ENGINEER
HAMPSHIRE

® 3-5 years experience, hands on senior position.

® Qualified to degree standard.

* Embedded software in C (8 bit to 62 bit).

® Understanding of analogue and digital hardware
advantage.(AO14754)

£19K-£24K

Precisely the right people

HARDWARE / SOFTWARE
BERKSHIRE

Interesting medium sized client.

® Graduate Engineer with several years in developing systems us-
ing embedded micro-controllers.

® Demonstrate expertise in some or all of the following areas:

® Programming in C and assembly language.

Design of embedded systems, 8051 family and/or PIC micro-con-

trollers, PC architecture; use of emulators.

® PCB design/layout. (AF14745)

SENIOR ELECTRONIC ENGINEER
HANTS £22K-£30K

Innovative high technology client based near Andover
® Analogue design, i.e. linear power supplies

® Mathematical background

® Data acquisition techniques

® Field work involved. (AO74723)

ELECTRONIC WARFARE
HANTS £18K-£40K

Small but rapidly growing consultancy & research organisation who
are leaders in EW applications. Major new contracts requires more
people.

® Good degree/MSc/PhD.

® ECM, ESM, ELINT, GPS, ANTENNA.

® EM Modelling, Signal Processing, Electro-optics.

® EW or RADAR experience. (JS10612)

RF DESIGN ENGINEERS
ESSEX ££2 DEPENDANT

Well respected supplier of communications industry, currently under-

going massive period of growth.

® Design of amplifiers (low noise & high power), ferrite isolators/cir-
culators & filters for cellular & other radio systems. (JT8781)

TEST ENGINEER (X5)

HERTS £14K-£19K

Vacancies with Safety, EMC & Telecommunications Approvals de-

partments in a leading edge company.

® Entails using appropriate hardware & knowledge to test a wide
variety of products against written standards.

® Liaise with clients to take remedial action, ensuring products meet
European & International standards. (JTC4299)

SENIOR DESIGN ENGINEER
CAMBRIDGESHIRE TO £35K

Our client, currently at the forefront of digital colour scanning tech-

nology, requires an experienced hardware engineer to play a hands

on role within the R & D Dept.

® Min 3 years exp within a R&D department.

® Design in programmable logic for FPGAs using VHDL.

® Exp with 2 or more of the following: Microcontrollers, DSPs, FPGAs,
VHDL, high speed logic, analogue circuits & PC based develop-
ment tools.

® Knowledge of colour theory is desirable. (WW5596)

ENEG

STS Recruitment

Ref:WW/9852 Radley House
via 8 St Cross Road
” j o Winchest
For a list of other vacancies, visit: H;‘:ﬁpgﬁig
http://www.stsrecruit.com S023 9HX

Telephone: 01962 869478
Fax: 01962 841982
Email: sts@tcp.co.uk
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Senior Hardware Engineer
Hants £22k to £28k

This well known company is looking to recruit a Hardware
Engineer who can offer at least 2 years design experience
within the electronics arena. Ideally you will have experience of
low power, cost sensitive consumer products. The position
involves the design and development of GS5M dual mode
mobile phones and hands free units, therefore you will need
good digital design (80386 and H8 processors) and low level
software design experience. Basic analogue knowledge will
also be useful. TIME108

Graduate Hardware Engineer
Hants £20k to £25k

An opportunity for a Graduate level hardware engineer
currently exists with this company who design and develop
inspection equipment for the food and drugs related industries.
Ideally you will be a recent graduate with some R&D
experience. You should have an understanding of Digital
Design, microprocessor design and high level software
experience. Technology areas are varied and include analogue
RF, digital and 32 bit embedded processors. TIME109

RF/Microwave Design Engineers
Kent to £35k

One of the world's leading companies involved in the design
and development of vehicle antenna systems is currently
looking to expand its team to keep it at the forefront of
communications and intelligent transport systems technologies.
You will need to be well qualified with solid experience of RF
and Microwave design, LNAs, filters, diversity systems and
measurement techniques. Any experience of antenna design
would be very beneficial. TIME110

Hardware Design Engineer
Herts £18k to £25k

Good guality position, with a small but very successful company
is currently available for an experienced hardware engineer
who can offer at least 1 year’s proven experience in hardware
design for broad level products. A minimum HND is required
along with experience of PLDs, FPGAs, TTL/CMOS logic design,
analogue and digital interfacing and software design
experience in C and Assembler. Any experience of Intel
processors would be beneficial. This is an excellent second
career move prospect. TIME111

Hardware Design Engineers
Lancs £neg '

This progressive company require hardware engineers to join
their R&D department involved in the design and development
of electronic fire protection systems. You will possess proven
skills in hardware and software design. Degree qualified with
at least 2 years experience you will have hardware skills in
microprocessor and microcontroller design and software skills
in embedded C and Asssembler. These are good opportunities
with a very stable company. TIME204

Software Engineers
- Digital Broadcast
Bucks to £40k

World leader in the electronics field is currently looking to
recruit Software Engineers who have at least 5 years experience
in software design, with a solid background in real-time
embedded software in C. You will have solid experience of
working with custom hardware and have excellent experience
in at least one of the following areas: DVB, MPEG, GSM.
TIMEZ205

Project Leader
- Digital Broadcasting
M40 (outside M25 belt) £neg

Superb company involved in the development of digital
broadcasting products are currently looking for a Project
Leader who can offer at least 5 years experience of
designing digital and software systems. You will be
responsible for developing LS| and PCB based systems for
digital audio and video broadcasting. As a project leader you
will have strong team leadership skills as well as excellent
man-management skills. As a senior level engineer you will
need to be able to demonstrate a proven track record in
hardware and software design. TIME206

Digital ASI‘C Design Engineers
Surrey & Hants £25k to £38k

This company releases on average 10 new technically
advanced products for the telecommunications industry each
year. To maintain this level of commitment they are looking
to recruit top level design engineers who are able to design
and develop products for the commercial market. Positions
exist for graduate level engineers, through to senior/team
leaders who have at least 2 years experience of ASIC design.
You should have solid VHDL (or similar) tools experience.
TIME100

Senior ASIC Designers
Cambs £24k to £35k

A rare opportunity to be involved in the design and
development of some of the best future products is currently
available with one of the UK's most respected design houses.
You will be involved in the design of the latest ASIC
technology for implementation into new Multimedia and
Communications products. You will need a good degree (1st
or 2:1) with an excellent track record in commercial product
design. High gate level design experience is required
coupled with excellent VHDL/Synopsys (synthesis and
simulation), TIME101

Hardware Design Engineers
Surrey, Hants & Berks £20k to £38k

There is a superb array of positions available for hardware
engineers who are looking for a fresh challenge. Positions
currently exist in the Telecomms, TV and Video and
Networking.industries. You will need to be a graduate
engineer with 2 years+ experience of digital and analogue
design with experience gained in FPGAs, PLDs and processor
design as well as having good experience of software design
for embedded applications (C, C++ and Assembler). Any
experience of the following would be highly beneficial: DSP,
Audio, RF. TIME102

Learn RF/IC Design
(superb offered prospect)
North London £20k to £36k

This well known company is involved in telecommunications
and datacommunications, and has several dedicated design
sites throughout the UK, Europe and the US. They are
currently looking to recruit several bright engineers who are
interested in the prospect of being trained as RF/IC Design
Engineers. To qualify for these excellent opportunities you
will need to be degree qualified and have at least 1 year's
industrial experience in one of the following:

ASICs Optoelectronics Analogue ICs  RF Design

You will need to be very bright and be capable of learning
very complex design methods used in RF/IC designs. As part
of your fraining, you will be required to spend several weeks
abroad. TIME105

ELECTRONICSAPPOINTMENTS

Software Design
M3/M4 £20k to £40k

We are currently looking for up to 6 (six) software engineers (6
in each application area) to work on the design and
development of new and existing products within the ATM
telecomms (GSM) and Multimedia markets. You should havé
good experience in a real-time embedded environment using C,
C++ under UNIX. Any experience of the following would be
I:!enefmal: DSP, SDH, OO systems design and analysis for real-
time e_mbedded systems, VxWorks, GUI design using Visual C++
Graphics, Network Management. TIME106 1

DSP Design
Surrey, Hants & Cambs £25k to £45k

Wlth good coverage across the country DSP Engineers have got
it sortedl. There is an impressive mixture of both large and small
companies looking for DSP Engineers to work on some very
complex projects including algorithm development/analysis and
signal fundamentals for areas such as Telecommunications

Musical Instruments, Broadcast and Multimedia. You will neeé
at least 2 years experience of DSP software development using
C, C++ and Assembler and be very technically minded. TIME107

RF Design Engineers
M3/M4, Cambs £20k to £45k+

The market for RF Design Engineers increases rapidly due to the
continuous introduction of new innovative products mainly for
the telecommunications market. This demand for RF Engineers
has ‘opened the door of over twenty companies who are
Jooking for designers who have experience of Receiver
Transmitter, Synthesiser, LNA and filter design in the RF range;
1.8 to 2GHz. Typical technologies include GSM, wireless CDMA
and UNITS for mobile and fixed communications products.
Naturally you will have good HP EEsof, Touchstone and/or
PSPICE experience. TIME103

RF Design Engineers
Wiltshire £24k to £45k

Having already placed several RF Engineers with this company,
we now have a requirement to further expand this successful
team. For over two years this company has been designing and
developing the next generation of basestation products and
systems f_or the telecomms market and is now poised to
continue its already enviable reputation for designing some of
the best products around. The RF team is looking for engineers
who have 1 year's+ experience of RF Design gained within a
very strong technically advanced company. You will work as
part 'of a team of engineers designing Rx, Tx, LNAs, Filters.
Massive resources of technical talent and financial security
make this company one of the best to work for. TIME104

Principal Digital Design Engineer
Surrey £neg

Superb company’in\foived in the design and development of
complex electronics instrumentation equipment are looking to
recruit an experienced digital design engineer who has at [east
3 _years experieénce of PLDs, FPGAs ADC, DAC and HS8
mlcro_controiler design and programming. You should also have
real-time empedded software design experience with hands-on
C. Any experience of DSP and VHDL will be of interest. JUNIOR
POSITION ALSO AVAILABLE. TIME112

Hardware and Software Engineers
Cambridge £20k to £35k

Young and dynamic company based in Cambridge who are
involved in the design of exciting broadcast and post-
production equipment are looking to expand their team of
software and hafdwa‘re design engineers and are currently
looking for the following engineering professionals.

DSP Engineers: Algorithm ~ development for digital video
processing using DSP, RISC and microprogrammable hardware.
Minimum 3 years DSP and C coding experience is required,

Software Engineers: 3 years experience of C within an
embedded environment. Development of algorithm and
application software for video and audio processing systems.
Digital Designer: Hands-on design for next generation Video
and Audio processing equipment. Digital design, 64 and 128
bit RICS technology. Experience of high speed digital design
FPGAs, Power PC, SPARC, DSP, PCI, VME, digital video/audio. |

Senior ASIC Designers
Cambridge £24k to £35k

A rare opportunity to be involved in the design and
dgvelopment of some of the best future products is available
with one of the UK's most respected design houses. You will
be involved in the design of the latest ASIC technology for
implementation into new Multimedia and Communications
products. You will need a good degree (2:1 or 1st) with an
excellent track record in commercial product design. High
gate level design experience is required coupled with
excellent VHDL/Synopsys. TIME101

Move into Digital ASIC Design
Herts to £35k

Several positions currently exist for design engineers with
thls_ very successful young company who are involved in the
design and development of very complex ASICs for markets
such as datacom, telecomms and wireless. The position
requires a good degree with at least 2 years digital design
experience. It is not essential that you have ASIC/VHDL
experience as a good FPGA/PLD background will be
appropriate. TIME200

RISC Design Engineer
Berkshire to £45k

You will be_ involved in the development of sub-micron
implementation and modelling of advanced RISC
architectures using design tools and methodologies. The
position involves the physical realisation of RISC processor
architectures, involving RTL coding in VHDL or Verilog
implementation of designs. You will need to be experiencetj
in the desig_n of ASICs with VHDL and/or Verilog and
embedded microprocessor design. You should also be able
to perform gate level simulation and verification. TIME201

RF Design Engineers
M3/M4, Cambridge £20k to £45k+

RF Design Engineers are sought by companies both large
and srflall, to be involved in the design and development of
new innovative products. This demand for RF Design
Englneers_ has paved the way for some very exciting career
opportunities. Positions exist from Graduate level through to
Team.Leaders with experience levels ranging from 1 year's+
experience for_ RF Engineers already established in the
market. You will have gained experience in the design and
develogment of Receivers, Transmitters, LNAs, Filters and
Synthesisers from 1.8 to 2GHz. Technology areas include
GSM, UMTS, Wireless CDMA for mobile and fixed
communications systems. TIME202

DSP Design Engineer
Cambridge, Surrey, Bristol
£25k to £40k

Theye Is an impressive mixture of companies looking for DSP
Engrneers to work on some excellent projects involving the
Engmgers from initial concepts through to finished product.
You will be involved in algorithm development/analysis and
signal fundamentals for areas such as Telecommunications
Musical Instruments, Broadcast and Multimedia. You wili
need to have a good degree with a good understanding of
DSP hardware (TMS320/DSP56000) and software
deveropme_nt using C, C++ and Assembler. Any
unde_rstandmg of MPEG and MPEG audio compression
algorithms. TIME203

Tel:0181 652 3620
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SUPPLIER OF QUALITY USED
TEST INSTRUMENTS

CONTACT

Cooke International
Unit Four, Fordingbridge Site, Barnham,
Bognor Regis, West Sussex, PO22 OHD, U.K.
Tel: (+44)01243 545111/2 Fax: (+44)01243 542457
Web: http://www.cooke-int.com
E-mail: info@cooke-int.com
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OPERATING & SERVICE MANUALS

CONTACT

Cooke International
Unit Four, Fordingbridge Site, Barnham,
Bognor Regis, West Sussex, PO22 OHD, U.K.
Tel: (+44)01243 545111/2 Fax: (+44)01243 542457
Web: http://www.cooke-int.com
E-mail: info@cooke-int.com
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ADVERTISERS’ INDEX

Tel: 0181 652 3620

CLASSIFIED

Fax 0181 652 8938

ARTICLES FOR SALE ARTICLES WANTED

RF DESIGN
SERVICES
All aspects of RF
hardware development
considered from
concept to production.

| WATERBEACH ELECTRONICS |

TEL: 01223 862550
FAX: 01223 440853

ELECTRONIC DESIGN - ANALOGUE AND
DIGITAL. P & P ELECTRONICS. TEL; 01924
402931.

LEADER LDM171 DISTORTION ANALYSER
£350 ONO. ADVANCE J3 VERY LOW DIS-
TORTION SINE/SQ SIGGEN £175 ONO. TEL:
MATTHEW 01923 236968 EVES,

DVMs 3 x Datron Autocal 1065 £190. Solartron
7075 74 digit £180. HP3490 £150. S7065 £150.
S7055 £120. Good cal. Tel 01883 717484,
Surrey,

MARCONI 2955 radio comms test set. excellent
condition. Complete with operating service and
GPIB manuals, £1,595. Call 0181 421 6606.

NEWNES “RADIO AND TELEVISION SER-
VICING™ 1945-1969 (I MISSING). OFFERS.
TEL: 01865 251041 (STEVE).

Rack Enclosures

New and Used most sizes
16U to 50U side and rear panels
mains distribution 19" Panel mounts
optima eurocraft. Prices from £45 svat

ME&B Radio
86 Bishopsgate Street Leeds LS1 4BB
Tel. 0113 2702114 Fax. 0113 2426881

80 COPIES WW prior to Dec 1985. FOC 1o
caller 01622 203951.

APPOINTMENTS

fRADIO ENGINEER\

A successful growing company
is looking for an engineer to
work on broadcast radio
systems. You need to be
intelligent, organised and
trustworthy. We offer a good
experience related salary,
training if required, and a
variety of work in a pleasant
environment (near Burgess
Hill). Call Martin Spencer at:

Radica Broadcast Systems

VALVES, etc, WANTED

Most types considered but especially KT88, PX4/PX25, KT66, KT77, EL34,
EL37, ECC83. Valves must be UK manufacture to achieve top prices, £220
paid for working quad stereo system (Il + Il + 22).
COURTEOUS, PROFESSIONAL SERVICE
Ask for a free copy of our wanted List.

BILLINGTON EXPORT LTD., Billingshurst, Sussex RH14 9EZ
Tel: 01403 784961 Fax: 01403 783519

Email: billingtonexportitd@btinternet.com
VISITORS PLEASE PHONE FOR APPOINTMENT

TOP PRICES PAID | | xx WANTED % *
For all your valves, Test equipment,
tubes, semi conductors Electronic Scrap, Valves,
and IC’s. Transmitters/Receivers,
Factory and Warehouse
Langr_ex Clearance.
St_lpglles Confidentiality Assured.
Limited TELFORD
1 Mayo Road, Croydon ELECTRONICS
Surrey CRO 2QP
TEL: 0181 684 1166 Phone: 01952 605451
FAX: 0181 684 3056 Fax: 01952 677978

\_ 01444258285
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APPOINTMENTS

Video Display Design
Engineers

Home Counties

A leading manufacturer in the field of
large video screens seeks the services of
design engineers with experience in
LED video display technology.
Experience in analogue and digital
video techniques, microcontrollers,
FPGA’s and PLD'’s is required, along
with enthusiasm and a practical
approach.

c.£25k. plus company car.

Please reply in confidence to Box No. 99
c/o Electronics World

Room L329

Quadrant House

The Quadrant

Sutton, Surrey SM2 5AS

807




Contact Joannah Cox on
0181 652 3620

ELECTRONICUPDATE

A regular advertising feature
enub|ing readers to obtain more
information on companies’
products or services.

CABLING SOLUTIONS semw | |[ HioK1| LCR &
'y - -
Trident Microsystems’ new LVDS P METE RS
system, provides the cabling e
solution to overcome all the El The 3522 LCR HITESTER and 3?31 z ]!-hTESTER
i i i L _ = together provide a wide range of test frequencies.
p[to.blems associated “.”th drivig A ank - | "ﬂ%c 3522 offers DC and a range from ImHz to
Digital TFT over long distances. 100kHz and the 3531 covers the range from 42Hz
: I’"‘_ to SMHz. Test conditions can now come closer toa
Trident’s new LVDS system now el . component's operating conditions. The high basic
allows for digital drive of up to 20 e E12F] v accuracy of +0.08%, combined with ease of use
metres in length R e e gt and low price give these impedance meters
s Irpecdaisee meter with s wide tes frequency rnge characteristics.
For further details call “ o T [ TELONIC INSTRUMENTS LTD
Trident today = 5 |
Tel: 01737 780790 rte Tel: 0118 9786911
Fax: 01737 771908 | Fax: 0118 9792338
| |
= —_—

The VME Solutions brochure from
National Instruments is a free 6-page,
full colour brochure describing the

INDUSTRIAL
COMPUTER

company’s new range of Pentium

MMX-based, 6U, embedded VME PC
controllers. The VME pe-600 Series
feature leading edge PC computer
technology and Intel Pentium MMX
microprocessors packaged in a rugged
two-slot unit ideal for process control
and monitoring applications. Both
combine the latest computer technology
and our high-performance MITE and
MANTIS chip sets for superior VME
and PC performance.

For your FREE brochure call National Instruments on 01635 523545

PRODUCTS

The latest ICP catalogue
featuring a comprehensive
range of CPU boards and
enclosures, complete with
price list, is now available
from Wordsworth.

Further details from:
Wordsworth

Tel: 01732 861000
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The essential source for business information

57,000 companies on a single CD 41,000
18 search criteria

Indispensible for:

cost-effective purchasing  generating new business
financial, credit and sales planning

market research

d erv

NEW for 1998! All of the UK’s top 5,000 companies

Please send me 2 FREE izl copy of Kompass CD-Plus NOW

Title Tl Sarname:

Job Tide E-mal

Company

Address:

Post Code

Nature of Business:

Tel No:

Fax No

To try out this CD FREE simply fill in the
coupon and post it back today to:

Reed Business Information
Windsor Court, East Grinstead House,
East Gemstead. Wese Sussex RH19 1XD).

England.

or fax it on: 01342-335998
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©IAR

SYSTEMS

IAR Microcontroller Development Tools

C-Compilers, Assemblers, Simulators

8051, Atmel AVR, Hitachi H8

System Contents

* Combined Serial & Parallel Device Programmer

¢ Evaluation module for 8, 20 & 40-pin DIL devices
* |n-System Programming (ISP) Cable

* Integrated Windows™ Development Environment
* AVR™ Basic LITE (1k bytes code) Compiler

= AVR™ Assembler

* Mains Power Supply Adaptor

* PC Serial Cable (Connects to PC COM Port)

* Atmel CD-ROM Datbook

* One AT9051200 DIL Microcontroller

WRITE IN BASIC RUN IN A FLASH
— ! z.o"
e

* Compiled BASIC generates
tight AVR™ machine code

* Not a Run-Time Interpreter;
NO code overhead!

* Target speeds comparable
with assembler

¢ Breaks the cost barrier for
small projects

* |deal for educational, hobbyist

and professional use

|> KEIL
SOFTWARE

Order Codes:
AVR-BAS-LITE

AVR-BAS-8K

- G
an

pVision

Software Simulator &
Target Debugger

Integrated Development
Environment for Windows™

= § pam—

— T
ki v

able-Soluf

:
ICYoco

MICROCONTROLLERS

Atmel 89C, 89S, 905(AVR),
Generic 87C, Dallas 87C520
FLASH MEMORY

Atmel 29C, 49F
SERIAL/PARALLEL EEPROM
Atmel 24C, 25C, 59C, 93C, 28C
CONFIGURATORS

Atmel 17C, Xilinxk XC17

Not all devices may be supported within each family.

.
.
.
-
-
L]
.

Figure 1

Only...
Order Code: AVR2-ST

FLASH 8051 Professional
Starter System

System Contents

» Combined Serial & Parallel Device Programmer

* Evaluation module for 20 & 40-pin DIL devices

* In-System Programming (ISP) Cable

* Keil PK51-2K Integrated Windows™ Development
Environment (2K code limit). Includes C:Compiler,
Macro Assembler, Linker, Hex Creator, Editor & Simulator

* Mains Power Supply Adaptor

* PC Serial Cable

+ Atmel CD-ROM Datbook

* One AT8958252 40-pin DIL Microcontroller

System layout shown in Fig 1 above

Only...
Order Code: EQ-8051-ST1 @

¢ Optimising Ansi-C
Compiler

* Macro Assembler

* Linker

= Software Simulator

* Integrated Editor

* Hex Creator

x| Starter Systems supplied with 2K
| Toolset & Development Systems
supplied with 8K Toolset are
available for Atmel, Dallas,
Siemens, Temic 8051
microcontroller derivatives

For sales tel: +44 (0) 1204 529000, fax: +44 (0) 1204 535555, e-mail: sales@equinox-tech.com, Weh Site: www.equinox-tech.com

Micro-IS

erees I
Serial Programming :
System forthe — -—=—=tes.. .
Atmel AVRM & g
89S microcontroller |

families | -Eﬂl |
E ﬂdl '4;‘ Bt L

" I —
Typical In-System Programming (ISP)
Scenario shown below:

Supports: Atmel 89S, 89LS, 90S(AVR)

10-Way IDC Cable
Target Ve LED

Target Power LED
ISP 10-Way Header

Order Code:
UISP-S3

* Target siystem not supplled

Onh...@
(€

€EOUINOX

TECHNDOLDODGIES
EQUINOX TECHNOLOGIES UK LIMITED

3 Atlas House 5t Georges Square Bolton BL1 2HB England

g™

EQUINOX DISTRIBUTORS: AUSTRALIA Famell +61.2 9645 8388 AUSTRIA Famell +43 0660 87 75 BELGIUM Alcom Electranics Nu'sa +32 3 227 36 47 Farnell 432 03 22736 47 BRAZIL Hastec +55 11 522 1799 Andcom 455 11 453 5588 DI Farnall +45 44
66 44 EIRE Farnell +353 1 8309277 FINLAND Farnell +358 9 3455 400 FRANCE Farriell +33 474 65 94 66 Newtek +33 1 4687 2200 GERMANY Eiektronik Laden +49 52 32 81 71 Famell +49 8961 39 39 30 Ineltek GmbH +49 7321 93850, I\Egy\ﬁt:‘mbir?r!m;i@ga
5945532 12 GREECE Microler +30 1 539504 4 HONG KONG Farnell 800 968 280 (HK Direct Toll Free) ITALY Famnell +44 113 231 1311 Grifo Itaian Technology +39 51 89 2052, Newtek itafia +39 2 33 10 53 08 MALAYSIA Famell +60 3 773 8000 NETHERLANDS Alcom
Electronics BV +31 10 4318533 Antralek +31 10 450 4349 Farnell +31 30 241 2323 NEW ZEALAND Famell +64 9 357 0646 NORWAY ACTE NC +47 63898300 lakob Hatteland Flectronic AS +47 53763000 PORTUGAL Anatronic +35 119 371 834 Famell +44 113 289 0040
SINGAPORE Farriell +65 788 0200 SPAIN Anatronic SA +34 1 366 01 59 Farnell +44 113 231 (447 SWEDEN ACTE NC +46 8 445 28 70 Farnell +46 8 730 50 00 SWITZERLAND Anatiec Ag +41 41 748 32 41 Famel +41 1 204 64 64 UNITED KINGDOM Abacus Polar
+14 1925 626626, Farnell +44 113 263 6311 Rapid Electronics +44 1206 751166 Quarndon Electronics +44 1332 332651 USA Hitools fnc 41 408 298 9077 Newark Electronics +1 800 718 1997, Peachiree Technology +1 770 888 4002 Pioneer Standard +1 888 832 3976

Equinox reserves the right to change prices & specifications of any of the above products without prior notice. EOE. All prices are exclusive of VAT & carriage, AVR™ is a trademark of the Atmel Corporation
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More cholice:
extemal WINRADIO arrives!
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WIiNRADIO now brings you a complete choice in i If you still want the ultimate receiver-in-a-PC with full
computer controlled radio scanning and reception. DSP, then you need the WR3000-DSP with its hardware
for real-time [Far Giiever - Fln: o s Ll s el ]l el
recording, signal
conditioning and
decoding app-

With either the internal or external versions, you can
couple all the power of the latest Windows PCs (not just
the fraction that you can squeeze down an RS232
connection) to the latest synthesised receiver design : . . e

techniques, and you'll get the ultimate in wide range, all gigt;lggisé (-{a-zlsals £ e .
mode programmable radio reception. ! 1SA card only). VisiTune™ spectrum tunmg drsplay

New external WiNRADIO™ (WR1000e and WR1500e) :
provide complete comms systems connecting either via
the basic RS232 - or with an optional PCMCIA adapter,
for high speed control. Power from existing 12v supplies,
or our optional NiMH rechargeable 12v battery pack.

Use WINRADIO scanning PC comms receiver systems for...

Broadcast - Media monitoring - Professional & amateur radio
communications - Scanning - Spot frequency & whole spectrum Your choice of virtual front panel
monitoring - Instrumentation Surveillance (and recording) —

Model No WR-1000 WR-1500

Construction WR-1000i/WR-1500i - Internal full length ISA cards
WR-1000e/WR-1500e - external RS232/PCMCIA (optional)

Frequency range 0.5-1300 MHz 0.15-1500 MHz

Modes AM,SSB/CW,FM-N,FM-W AM,LSB,USB,CW,FM-N,FM-W : o

Tuning step size 100 Hz (5 Hz BFO) 100 Hz (10 Hz for SSBand CW) /e, 0F 20h o P e card

IF bandwidths 6 kHz (AM/SSB), 2.5 kHz(SSB/CW), 9 kHz (AM) (£995+VAT) allows continuous
17 kHz (FM-N) 17 kHz (FM-N) control of. audio bandwidth and
270 kHz (FM-W) 270 kHz (FM-W) other signal. conditioning functions

Receiver type PLL-based triple-conv. superhet o ”

Scanning speed 10 chisec (AM), 50 ch/sec (FM) Digital Suite Software

Audio output on card 200mwW 200mwW 1. WEFAX / HF Fax

Max on one motherboard 8 cards 8 cards 2. Packet Radio for HF and VHF

Dynamic range 65 dB 85dB 3. Aircraft Addressing and Reporting System

IF shift (passband tuning) no 12 kHz (ACARS)

DSP in hardware no yes 4, Audio Oscilloscope, real time Spectrum

IRQ required no yes Analyzer with calibration cursors

Spectrum Scope yes yes 5. Squelch-controlled AF Recorder and

Visitune yes yes Playback

Published software API yes yes 6. DTMF, CTSS decode and analyse

Internal ISA cards £299 inc vat £399 inc vat j ;

Externil Giiits £389 inc vat £449 inc vat (requires SoundBlaster 16 compatible sound card)

PCMCIA adapter (external) £30 with ‘e’ series unit, otherwise: £69 inc.
PPS NiMH 12v battery pack & charger: £79 with ‘e’ series unit, otherwise: £139

For your free info pack and software emulation demo disk contact Broadercasting Communication Systems

http://www.broadercasting.com FREEPHONE: 0800 0746 263
email: info@broadercasting.co.uk Fax: 01245 287057

Widford Old Rectory, London Road, Chelmsford, Essex CM2 8TE .VISAII !
B NINE . ¢ wre lradetnarks. Sl AWINREDID Eomminlcation i | [
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