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Dataman’s new S4 programmer costs £495
You could have one tomorrow on approval*

If you’ve been waiting for S4 we have
some good news. It’s available now.
S4 is the 1992 successor
to Dataman’s S3
programmer,
which was
launched in 1987.
The range goes
back through S2,
in 1982, to the
original Softy
created in 1978.
Like its predecessors,
Softy4 is a practical
and versatile tool with
emulation and product
development features,
S4 is portable, powerful
and self-contained.
Design and manufacture are
State of the Art. S4 holds a huge
library of EPROMS, EEPRO]\'%S.
FLASH and One Time
Programmables. Software up%rades
to the Library are free for the life of
the product, and may be installed from
a PROM by pressing a key. S4 makes
other programmers seem oversized,
slow and outdated. S4 is now the
preferred tool for engineers working
on microsystem development.

Battery Powered

S4 has a rechargeable NICAD battery.

On average, you can do a week’s wor
without recharging. On a single

charge, up to a thousand PROMS can

be programmed — and charging is fast:

it only takes an hour. Normal
operation can continue during the
charging process.

Continuous Memory

Continuous Memory means never
losing your Data, Configuration or
Device Library. You can pick up S4
and carry on where you left off, even
after a year on the shelf. If the
NICAD battery loses all of its charge,
RAM contents are preserved by the
LITHIUM backup battery.

Remote Control

S4 can be operated via it’s RS232
Serial Port. The standard D25 socket
connects to your computer. Using
batch files or a terminal program, all
functions are available from your PC
keyboard and screen.

Free Terminal Program

You could use any communications
software to talk to S4. But the
Terminal Driver program, which we
include free, is the best choice. It has
Help Screens to explain S4°s functions
and it sends and receives at up to
115200 baud — that’s twelve times as
fast as 9600 baud. At this speed a 64
kilobyte file downloads in 9 seconds.
There is a memory resident (TSR)
option too, which uses only 6k of your
recious memory, and lets you "hot
ey” afile to S4. Standard upload and

download formats include: ASCII,
BINARY, INTELHEX, MOTOROLA
and TEKHEX.

S4 loads its Library of
programmables from a PROM
in its socket,
like a computer
loads data from disk.
Software upgrades are
available free. Download the
latest Device Library from our
Bulletin Board.

Microsystem Development

With S4 you can develop and debug
microsystems using Memory
Emulation. This is an extension of
ROM emulation, used for prototype
development, especially useful for
single-chip "piggy back" micros.
When you unpack your S4 you will
find an Emulator Lead with a 24/28/32
pin DIL plug and a Write Lead with a
microhook. Plug the EMULead in
lace of your ROM. Hook the
rite-Lead to your microprocessor’s
write-line. Download your assembled
code into S4. Press the EMULate key
and your prototype runs the program.
S4 can look like ROM or RAM, up to
512K bytes. to your target system.
Access-time depends on S4°s RAM.
We are currently shipping 85ns parts.
CIRCLE NO. 101 ON REPLY CARD

Your microprocessor can write to S4
as well as read. If you put your
variables and stack in §4’s memory
space, you can inspect and edit

them. You can write a short monitor
program to show your infernal
registers.

S4’s memory emulation is an
inexpensive alternative to a full MDS
and it works with any microprocessor.
Many engineers prefer it because their
prototype runs the same code that their
product will run in the real world.

Dimensions & Options

S4 measures 18 x 11 x 4 cm
and weighs 520 grams.

128k x 8 (IMB) of user
memory is standard, but
upgrading o

512k x 8 1s as easy as
plugging in a
4MB low-power
static CMBS
RAM.

The stated price
includes Charger.
EMUIlead, Write
Lead, Library ROM,
Terminal Driver Software
with Utilities and carriage in U.K. but
not VAT.

*Money-back Guarantee

We want you to buy an S4 and use it
Jor up to 30 days. If it doesn’t meet
with your compi‘éte approval you will
get your money back, immediately, no
questions asked.

. 5
ﬁ VISA i

Call us with your credit card details.
Stock permitting, we are willing
send goods on 30 days sale-or-return
to established U.K. companies on
sight of a legitimate order.

Customer Support

Dataman’s customer list reads like
Who's Who In Electronics.

Dataman provides support,
information interchange, utilities and
latest software for S4, S3, Omni-Pro
and SDE Editor-Assembler on our
Bulletin Board which can be reached
at any time, day or night.

oATAMmAn —

Station Road MAIDEN NEWTON
Dorset DT2 0AE United Kingdom

Phone 0300-20719
Fax 0300-21012
Telex 418442

BBS  0300-21095
Modem 12/24/96 V32 HST N,8,1
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ULTIboard? r:m-elq allows you o
control which parts of your board are
autorouted, either selected nets, or a

- component, or a window of the board, or
the whole board. ULTIbcard's intelligent
router uses copper sharing techniques to
minimise route lengths. Automatic via
minimisation reduces the number of vias to
decrease production costs. The autorouter
will handle up to 32 fayers, as weil as
single sided routing.

Tiboard's backannotation automatically
ates your ULTIcap schematic with any pin
| gate swaps or component renumbering.
Finally, your design is post processed to generate
pen / photo plots, dot matrix/laser or postscript
prints and custom drill files.

CIRCLE NO. 106 ON REPLY CARD

ULTIboard PCB Design/ULTIcap
Schematic Design Systems are available
in low-cost DOS versions, fully compatible
with and upgradable to the 16 and 32 bit
DOS-extended and UNIX versions,
featuring unlimited design capacity.

MR e i

ULTImate Technology UK Ltd. - 2 Bacchus House, Calleva Park, Aldermaston Berkshire RG7 4QW « Fax: 0734 - 815323 » Phone: 0734 - 812030
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(OMMENT

Hoping to read you

ave you considered writing for EW +

WW? We are continually looking for

interesting, occasionally eccentric
contributions to our pages. Nearly everyone
has a gem to pass on be it electronic circuit
design or herctical science. [ have put
together a few hints which might be of help
to prospective authors.

When writing a magazine article,
prescntation is everything. You may have
the greatest story ever told within your grasp
but unless it can be conveyed clearly and
simply to the reader, few will read it.

There is another requirement for
successtul authorship. The aim must be to
present material in a way which appeals to
the complete audience, not just a small
sector. Please assume that potential readers
will be equipped with little more than
scientific curiosity about your chosen
speciality. Consider carefully the basic point
of the article which you wish to convey and
then support it with the necessary
explanatory structure.

There is a great temptation to resort to
mathematics for supporting argument. Don’t
do it. Although maths is the language of
scienee, words are the language of
magazines. Algebra deters more people than
it helps. However, if you must use it, be sure
to explain and quantity the terms. In general,
find another way of making the point.

Remember that you arc not writing for a
learned journal; authors often forget that
most readers get a stack of free technical
magazines at their office. Our words should
represent entertainment as well as
information. Please guard against
deliberately attempting to impress rcaders
with your knowledge. The expertisc of the
author is scif-evident in a well written
article.

How long should the script be? The
answer is “as short as possible™ provided
that what you have written conveys both the
essential point and the structure to get it

across. ltems longer than 2500 words are the
exception. Please consult us if you wish to
exceed this.

Please avoid a “sea of words™. All
magazine material benefits from extensive
use of graphics and pictures. An annotated
and captioned drawing on the back of an
envelape is better than no drawing at all.
Technical articles should be supported with
block diagrams and detailed circuit diagrams
as appropriatc.

Pictures serve a different function in
magazine presentation. Although they may
be used to illustrate a particular point, their
main purposc is to draw the reader into the
words which surround them. The picture
subject matter can (and often should be)
lateral to the main thrust of the article. The
purpose of the caption, which should always
accompany a submitted picture, is to serve
as a bridge between the two. It should not
spell out what is alrcady obvious from the
content of the picture.

Explanatory text boxes broaden article
appeal. Each box, around 200 to 500 words,
explain ancillary aspects of the main theme
without disturbing article flow. As with
pictures, the subject matter of the text boxes
should be lateral to the main content of the
article.

Use active sentence constructions where
possible and avoid excessive use of the
verbs “'to have™ and “to be™ . In short, don’t
waste words.

Please don’t be deterred by these
guidelines; we appreciate that engineers
arcn't professional writers and that an
interesting point remains so cven if ineptly
expressed.

Please submit copy on disk if at all
possible. We can cope with almost any word
processor format (IBM or Mac) although we
prefer files in straight ascii without carriage
returns.

Hoping to read you soon.
Frank Ogden
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UPDATE

IBM, Siemens, Toshiba
in research pact

Sicmcns. IBM Toshiba have joined forces
10 develop advanced semiconductor
devices for the end of this decade and into
the next century.

The three companies will cooperate in
development of a 256M dram and its
process engineering. The submicron
technology will be a basis for production of
future generations of highly dense chips.

Thinly sliced... This digital signal processing multichip module
(MCM) is made using a new Swiss developed technology which
promises to slash the costs of MCM and complex multilayer
printed circuit board production. By combining a thin flexible
copper-coated plastic substrate material with semiconductor
making plasma etching techniques for drawing conductive paths
and drilling holes, Swiss firm Dyconex can increase PCB
interconnection density by a factor of 20 or even 30. Unlike
conventional PCBs, the copper coated plastic foil substrate does
not generate the dust which ruins yields on densely packed
boards. This MCM uses a four layer structure on a copper-
molybdenum base.

Work will commience immediately at
IBM"s Advanced Semiconductor
Technology Centre, about 70 miles north of
New York City using workers recruited
from the three companices. Siemens and
Toshiba will also conduct project-related
activities at their own facilities. The
develecpment team will focus on the process
technology for fabricating features of

).251Um — 400 times narrower than a human

At the peak of the development phase,
more than 200 researchers will support the
effort.

The three-way alliance is an outgrowth of
separate relationships among the companies.
Siemens and IBM currently work together in
16Mb dram manufacturing and 64Mb dram
development. A joint venture between IBM
Japan and Toshiba produces flat panel
computer displays. More recently. IBM and
Toshiba signed a flash memory technology
agreement. Siemens and Toshiba have been
collaborating in various semiconductor
arcas, including IMb drams, standard cells,
and gate arrays.

Mac fades out of picture

Breuk[hmugh.\; in digital high definition television transmission and pal-
plus enhanced TV appzar 1o have put the final nails in the coffin of the
mac route to HDTV.

Swedish Telecom has successfully transmitted 1250 line high definition
digital pictures over a standard European 8MHz terrestrial UHF TV
channel.

Project leader Erik Stare belicves the system proves that digital HDTV
is technically possible well before the end of the decade.

European broadeasters have also carried out transmissions of pal-plus
widescreen enhanced definition pictures from a transmitter in Holland.
This means terrestrial broadcasters can transmit pal-plus from their
existing transmission infrastructure with virtually no modifications.

Swedish Telecom’s HD-Divine (Digital Video Narrowband Emission)
system uses a hybrid codirg technigue to compress a 900 Mbit/s HDTV
signal into a 24 Mbit/s channel with very little drop in picture quality.

Transmission uses [6-gam (quadrature amplitude modulation) to
squeeze 4-bits of information into each Hz of bandwidth. Orthogonal
frequency division multiplzxing spreads the signal over the bandwidth in
such a way as to minimise interference with pal transmissions.

The combination of pal-plus in the short to medium term and digital
HDTYV before the end of the decade seems 1o have pulled the rug from
under the mac programme.

Philips has already begun pal-plus chip development and expects to
have a working chipset ready next year. Full IBC report on p730.
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Computer that smells success

n experimental neural network computer

which Bellcore rescarchers are
developing at its Morristown, N.J. lab can
learn and process patterns at more than
100.000 signals each second, a speed about
ten thousand times faster than a typical
workstation. Bellcore hopes that it may
eventually be able to identify spoken words.
read handwriting. identity fingerprints and
recognize a smell.

The Bellcore machine relies on an
experimental chip which the research centre
first produced in 1988. Like that chip. the
more advanced version contains
interconnected circuits which were inspired
by the neural processes of the human brain.

On a much smaller scale, the advanced
chip processes information by using
electronic equivalent of 496 synapses and 32
neurons. The technology is based on the
Boltzmann algorithm, a physical-oriented
computation involving thermal noise. In
order to prevent the chip from getting stuck
during the decision-making process. on-chip
noise generators prod neurons with
clectronic noise. encouraging the chip to
make a good decision.

The experimental chip is cascadable.
allowing it to be linked with similar chips.
Eventually. this could provide a computer
prototype incorporated into a large system

able to process even more information
faster.

Bellcore researchers will add additional
chips to their prototype computer to create
an experimental neural learning computer
that will help solve problems faced in
telecommunications networh management
and operation systems. These include
assigning frequencies to wireless equipment.
routing telephone calls, compressing
telephone company business data for storage
and transmission. It will be especially
practical in assessing frequencies m cellular
telephone systems. Another likely area
includes signal processing for the
equalisation of telephone and fibre optic
lines.

A San Jose based company has already
brought out a product using an integrated
electronic retina directly coupled to a neural
net which instantly recognises the magnetic
characters printed on the bottom of cheques,
cven if the print quality is poor.

The neural network chip was developed
by Synaptics Inc also of San Jose and
“represents a tiny fraction of whar we will
cventually be able to do with neural
networks™ claims semiconductor industry
veteran Federico Faggin. co-founder and
CEO of Synuaptics.

Martin Cheek

Asics with 3000 -
30,000 gates, and
gate delays as low
as 80ps, are
currently being
fabricated on 4in
GaAs wafers at
Fujitsu’s new $200
million
“Quantum”
fabrication plant
at Yamanashi,
Japan.

New survey highlights UK manufacturing decline

An underqualified workforce. a loss of
national innovative capability and a
very uneven spend on R&D are just a few of
the reasons for the worrying decline in UK
Manufacturing. says a new report.

Other problems identified by the IEE
survey include: a shortage of strong medium
sized companies and a sometimes
unsatisfactory balance of interests between
shareholders. managers and workforce. The
report also recommends further action to
improve the overall quality of management
in the UK manufacturing sector.

The report entitled UK Manufacturing — A
survey of survevs and a compendium of

remedies has been compiled by Professor
Jack Levy. Manufacturing is the largest
single clement of the UK's economy. Its
continuing cecline is therefore a cause for
considerable concern. especially within the
clectronics industry. The last few years have
seen the publication of a numberof highly
significant reports on the problemn including
those by the CBI. the House of Lords Select
Committec on Science and Technology. the
EEF and the DTI. Professor Levy's tindings
are all the more important because his work
draws together and directly compares the
views expressed separately by cach of these
authoritative bodies.

UPDATE

Solid blue laser

Researchers at Sony claim to have
made a blue semiconductor laser that
will eventually allow much greater
optical disk capacity.

The density at which the data can be
packed onto an optical disk is limited by
the wavelength of the light in the reader
mechanism. Lasers currently use red or
infrared light. A blue light laser could
allow up to three times as much data to be
stored on a comparatively sized disk.

The laser was produced using a material
composed from magnesium and zinc
selenide. Commercially viable product is
still some years away: the laser can only
operate at sub-zero temperatures

Recordable CD
available soon

Arecordable CD player aimed at the
consumer market is likely to be
launched next year priced at around £800.

Philips is belicved to be timing the launch
so as 1o block Sony's proprictary recordable
disc system, Mini Disc. due 1o reach the
market in December. Philips hopes this will
leave the way clear for its digital tape
technology. digital compact cassette which it
hopes will take over from analoguc audio
cassettes.

The consumer recordable CD is based on
the same write-once technology used in
professional CD-R machines. The disc has a
special dye layer which turns dark when
struck by a laser beam of sufficient cnergy.

A Sony spokesman commented that
consumers would not tolerate a system that
could only record once, leaving no room for
error.

DAB from space

he BBC will be carrying out research

into distributing dab signals to
terrestrial transmitter sites over the next
nine months and will examine the
potential for satellite delivery of dab for
putlic reception. Research will also be
carried out using the Olympus satellite
inte aspects of picture scrambling
systems and the distribution of digital
television.

This work will be carried out by BBC
Engineering Research Department at
Kiugswood Warren, Surrey. BBC
Transmission will carry out the overall
co-ordination of this work and will also
operate the ESA uplink earth station
feeding the Olympus transponder.
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UPDATE

FREE: Easytrax 2

Here is your opportunity to acquire a fully working version of Protel Technology’s
Easytrax 2 PCB layout software as reviewed in EW + WW October 91 absolutely
free. Simply complete the professional services reply card located between pages
760 and 761 to receive your HD 5.25in self extracting program disk.

This offer, arranged in conjunction with JAV Electronics Ltd, does not include the
paperback instruction manual, normal price £50. Copies are available to FW +
WW readers at a discounted price of £40 directly from JAV although the software

does include a printable instruction file.

Please note that JAV Electronics is handling all aspects of this offer.

FiRoundds

“No health risk to
VDU workers”

regnant women who work with visual

display units are not at increased risk of
miscarrying. This is the main finding of
newly published research sponsored mainly
by the Health and Safety Executive.

Commenting on the study, Dr Colin
Mackay, chief ergonomist at the HSE, said:
“This research, the first of its kind to be
carried out on a UK working population,
was specifically designed to investigate the
alleged increased incidence of spontaneous
abortion in women exposed to VDUs at
work.”

Some 450 pregnant women participated in
the study. It shows that pregnant women
who work, even habitually, at VDUSs are not
at increased risk of miscarriage.

Dr Eve Roman, who led the study, said:
“We found it made no difference whether a
woman worked on a VDU as part of her
general day, whether she just used it
occasionally or whether her only contact
with a VDU was that it happened to be in
the same room.”

In recent years there has been much
speculation and concern that working with
VDUs may cause birth defects, miscarriage
and other adverse reproductive effects.

The study Spontaneous Abortion and
Work with Visual Displays Units is
published in the British Journal of Industrial
Medicine vol. 49. issue No. 7.

RF MODULAR EQUIPMENT

LOW NOISE GASFET PREAMPLIFIERS

Two-stage Gasfet preamplifiers High Q fiiters Masthead or local use

TYPE 9006 Tuned to your specified frequency in the range 5-250MHz NF O 6dB. Gain 10~
40dBvariable. 50ohms. .. ... ... ... . L. . ... ... £E96
TYPE 9006FM As above. Band Il 88-108MHz 75 ohms . . £99
TYPE 9002 Tuned to your specified channels in bands |v or \/ NF 0.7dB. Galn 25d8
adjustable 75ohms . . £128
TYPE 9004 Aligned to your SpeCIfled frequency in the range 250-1000MHz NF 0 7dB.

Gain 25dB adjustable 50 ohms £128
TYPE 9035 Mains power supply for above amplmers P o 1
TYPE 9010 Masthead weatherproof unit for above amplmers . o .£16

WIDEBAND AMPLIFIERS
Monolithic microwave integrated circuits in a fully packaged microstrp tormat Full-wave
shottky diode protected inputs Temperature compensated bias cicuilry Internal voltage
reguiation
TYPE 9301 100kHz-500MHz. NF 2dB at 500MHz. Gain 30dB Power output +12 5dBm,
18mw . .. . £165
TYPE 9302 1OMHz 1GHz NF 2dB at SOOMHz Gain 30dB Power output +12 5dBm,
SA8mMW L £165
TYPE 9008 GasIet ‘OMHZ*ZGHZ 'NF 2 5dB at 1GHz. Gan 10dB Power output +18dBm
65mwW . . R165
TYPE 9009 Gasfet IOMHz 2GHz NF 3 8dB at 1GHz Gain 20dB Power ou pul +20dBm
100mw ... .. £185

PHASE LOCKED LOOP FREQUENCY CONVERTER

TYPE 9115 Converts your specified input channels in the range 20-1000MHz to your

specified output channels in the range 20-1000MHz. Minimum Input to output separation

10 channels 1mV input, 10mW output (+10dBm) Low-noise Gasfet front end NF 0 7dB

AGC controlled Gain 60dB ad]ustable —30dB Wil drive transm;mng amplmers directly.
£55

PHASE LOCKED SIGNAL SOURCES
TYPE 8034 Frequency as specified in the range 20-250MHz Output 10mw
TYPE 9036 Frequency as specified in the range 250-1500MHz Output 10mw

FM/FSK EXCITERS
TYPE 9282 Frequency as specmed in the range 20—-1500MHz Output 10mW Deviation
upto £75kHz . . £348

TELEVISION TRANSMITTER
TYPE 9550 Single channel Bands |, Ill. IV or vV PAL B, G or | 50W output 1V composite
video input Output protection Power meter integral cooling and power supply . ... £4950

£195
. £291

TYPE 9105 10mW input, 3 watts output . ...
TYPE 9106 500mW input, 10 watts output

RF LINEAR POWER AMPLIFIERS

Tuned to your specified frequency in the range 20-250MHz or your specified channels in
bands | or lll 28V + DC supply.

TYPE 9155 3 watts input, 30 watts output .

TYPE 9458 5 walts input, 50 watts output lmegral forced air coohng and outpul transistor

protection .. ...... . . S ... E750

UHF LINEAR POWER AMPLIFIERS
Tuned to your specified frequency in the range 250-470MHz 28V + DC supp/y

TYPE 9213 300mW input, 3 watts output. L .
TYPE 9124 2-3 watts input, 25 watts output. ... .. .. ...

TELEVISION EXCITER
TYPE 9269 Phase locked loop vestigial sideband miniaturised television modulator with
sound channel RF output 19mW on your specmed Irequency in the range 40-1000MHz or

channel in bands |, IIl, IVor¥/. .. £650
TELEVISION LINEAR POWER AMPLIFIERS

Tuned to your specified channels in bands IV or V. 28V + DC supply

TYPE 9252 10mW input, 500mWoutput . ... ... ..., ... .. ... 308
TYPE 9259 500mW input, 3 watts output . ... ... £352
TYPE 9262 500mW input, 10 waltsoutput ... ........ ... ..... ......... ......£638
TYPE 9263 2-3 watts input, 15 wattsoutput ... ... ......... ... £484

TYPE 9266 10 walts mput 50 watts output Integral forced air coohng and oulput transistor

protection . ... ... ... . ... ... ... E1919
LINEAR POWER AMPLIFIERS 800-1 OOOMHZ

Tuned to your spectfied frequency in the /ange 800-1000MHz

TYPE 9265 500mW input, 10 watts output . £484
TYPE 9264 2 wafts input, 25wattsoutput. .. .. ... ... o0 L e £840

WIDEBAND LINEAR POWER AMPLIFIERS
TYPE 9306 10MHz-1GHz Gain 15dB. Output +30dBm, 1 watt
TYPE 9246 1 watt output 100kHz-175MHz 13dB gain. .
TYPE 9247 4 watts output. 1-50MHz. 13dB gain
TYPE 9051 4 watts output 20-200MHz 13dB gain .
TYPE 9176 4 watts output. 1-50MHz 26dB gan . .
TYPE 9177 4 watts output. 20-200MHz 26dB gain. ..
TYPE 9173 20 walts output 1-50MHz. 17dB gan. ...
TYPE 9174 20 watts output 10-160MHz 10dB gain.
TYPE 9271 40 watts output 1-50MHz 16dB gan. .. .
TYPE 9172 40 watts output 10-160MHz 10dB gain. ...

Prices exclude_p&p and VAT

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

Tel: 0303 893631

Fax: 0303 893838
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EASY-PC PCB and Circuit Diagram CAD

Forget using tapes and lightbox! Create your
Circuit Boards using CAD - like the professionals.

EGA or VGA display
and many DOS

Single and Double

boards including
Surface Mount.

e Standard output
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includes Dot Matrix /
Laser / Inkjet Printer,
Pen Plotter,
Photo-plotter and N.C.
Drrill.

e Extremely powertful.

eVery easy to use.

Over 13,000 Installations in 70 Countries Worldwide!

EASY-PC

Technical support
is free, for life!

Plus P&P +VAT

Options:-500 piece Surface Mount Symbol Library £48,
1000 piece Symbol Library £38, Gerber Import facility £98.

DIGITAL

SIMULATION  £195

ANALOGUE

SIMULATION  £195

SMITH CHART CAD
£195
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I5.900 + 29 000
o N {

oAt last! A full featured Digital
Circuit Simulator for less than
£1000!

o PULSAR allows you to test your
designs without the need for
expensive test equipment.

e Catch glitches down to a pico
second per week!

eincludes 4000 Series CMOS
and 74LS Libraries. 74HC/HCT
libraries only £48.00 each.

oRuns on PC/XT/AT/286/386/486
with EGA or VGA.

o NEW powerful ANALYSER Il has
full graphical output.

e¢Handles R’s,L’s,C’s, Bipolar
Transistors, FET’s, OP-amp’s,
Tapped and Untapped
Transformers, and Microstrip
and Co-axial Transmission Lines.

oPlots Input / Output Impedance,
Gain, Phase & Group Delay.

eCovers 0.001 Hzto > 10GHz

eFor PC/XT/AT/286/386/486 with
EGA or VGA.

e Very fast computation.

oZ-MATCH Il simplifies RF
matching and includes many
mcre features than the standard
Smith Chart.

eHandles transmission line
transformers, stubs, discrete
components, S Parameters etc.

o Supplied with many worked
examples.

e Superbly easy to learn and use.

eRuns on IBM PC/XT/AT/386/486,
CGA,EGA,VGA.

eldeal for Education and Industry.

For full info Phone, Fax, or use enquiry card!

Number One Systems Ltd.
REF: WW, HARDING WAY, ST.IVES, HUNTINGDON, CAMBS, ENGLAND, PE17 4WR.

o TECHNICAL SUPPORT FREE FOR LIFE!
o PROGRAMS NOT COPY PROTECTED.
oSPECIAL FRICES FOR EDUCATION.

Telephone: 0480 61778 (7 lines) Fax: 0480 494042

International: +44 -480-61778, Fax: +44-480-494042 ACCESS, AMEX, MASTERCARD, VISA Welcome.
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REGULARS

RESEARCH NOTES

Chip defects
waiting to
happen

G reater likelihood of chip defects is an
unfortunate, but inevitable,
consequence of ever-smaller circuit
clements. But faulty manufacture is not
always to blame. Many defects that develop
during the working lifc of a chip are the
result of electro-migration — the tendency of
aloms to move out of place — and rescarch is
showing that this can be as violent and
destructive as mechanical deformation,
Added to this, tinier
conductors and higher
current densities mean
migration is much more
likely to happen than
before and because of the
tiny clearances the
device is more likely fail.

What happens is that
the movement of atoms,
especially in metal
conductors, creates voids
in the film which then
coalesce and reduce the
amount of conductor left
to carry the current. That
in turn increases the
current density,
accelerating the process
until the conductor
eventually melts.

According to Dr Bill
Livesay. who's
rescarching this problem
with a team at Georgia
Tech Research Institute in Atlanta, it is not
just that conductors get thinner. Problems
can also result when the displaced atoms
migrate through the film and stack up as
hillocks and whiskers, leading to short-
circuits.

Livesay’s team is currently using powerful
electron microscopy techniques to study the
growth of these hills and voids. They believe
that atoms are displaced by electro-
migration in much the same way that atoms
move when materials are mechanically

deformed.

Mechanical deformation occurs when soft
meta;s are stretched, bent or hammered.
Dislocations occur at the microscopic level
and atoms are massively displaced. Electro-
migration, according to Livesay, is just as
violent and operates in much the same way.
Up until now it has been generally assumed
that high density currents merely causc a
gentle drift of atoms along grain boundaries.

Gathering evidence to prove that
dislocations are a major factor in electro-
migration has formed a large part of this
recent research at GTRI. Livesay and his
group say that the clinching evidence came
from studies of aluminium films using a
transmission clectron microscope. When
high current pulses were applied to the
films. dislocations could be observed
moving through the aluminium.

Voids formed in the thin metal conductors used in microcircuits,
seen through an electron microscope. Such voids can increase the
current density, inducing failure during operation.

Confirmation of this has come from
Russian scientists working on copper films
and from other groups using acoustic pulscs
to observe the growth of hillocks from the
transmigrating atoms.

The practical valuc of this research clearly
lies in the possibility of re-designing circuit
clements to minimise clectro-migration, or
at least to mitigate its effects. Livesay
suggests that the use of alloys or multiple
layer conductors could have a substantial
eftfect on this.

Wiring up the
electric earth

Surface measurements suggest that the
rocks forming the deeper parts of the
Earth’s crust conduct electricity far more
strongly than is evident from the results of
laboratory measurements on similar rocks
found loose. To explain this, researchers
have speculated that the rocks in the lower
part of the crust may be “wired up™ with
films of graphite or, more probably, films of
mineral salts in solution.

In a recently published report [Nature Vol
357 No 6380], Marianne Mareschal and her
colleagues of the Ecole Polytechnique in
Montreal have revealed the presence of
graphite in the grain structure of Canadian
rocks which, although now on the surface,
originally formed thousands of millions of
years ago in the lower crust at a depth of
about 20km.

As well as graphite, the rescarchers have
found traces of chlorine, iron and sulphur,
which may be the residues of subterranean
brines. The brines. they say, may have
played a small part in enhancing the
conductivity of igneous and metamorphic
rocks in the lower crust but the tcam argues
that all the evidence points to graphite as the
most important factor. Temperatures and
pressures of the deep crustal regions would
not allow the retention of enough moisture
to generatc the high observed conductivity if
it were based mainly on salt solutions.

Rolling out the
bendable led

n a recent issue of Nature (Vol 357 No

6378), a group from the Uniax Corporation
in Santa Barbara, California, reports the
fabrication of a fully flexible led that is
easily visible under room lighting and can
be bent sharply without causing failure. This
is a significant practical advance on previous
leds made from conjugated polymers.

Until this recent advance,
clectroluminescent devices made from
organic materials were not mechanically
flexible because of the need to employ rigid
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Omni-Pro II - The Next Generation

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

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

market

has existed. I|l
Any of our (!
customers will |l Ll

tell you that

Dataman has always

supplied excellent
well-supported products.

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

What Benefits?

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

The software is a professional package in
full colour that will run in only 400K of
RAM. What’s more it will run on any
PC/AT or compatible - even the latest
486 machines. That’s because Omni-Pro
I1 has its own independent clock - some
programmers rely on the computer for
timing, and won't work with faster
machines.

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

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

Truly Universal
Omni-Pro Il has universal pin-drivers
which will accommodate a very wide
selection of parts. You can program
BIPOLARS. PROMS, E/EEPROMS,
PALS. GALS, FPLAS. PEELS,
E/EEPLDS and MICRO -
CONTROLLERS. The latest FLASH
EPROMS are supported too. The list has
1250 devices already and substantial
numbers of 1ew devices will be added
FREE every quarter.
We have optimised
programming
speeds,
using

algorithms
like Quickpulse,
Flashrite and TI
Snap and have already
gained parts approval
trom TI. NS and ICT. We
provide fast downloading of files
in any standard format: Intel Hex,
Motorola, Tek Hex. HP6400OABS or
Binary. You can also send JEDEC files
from all popular PLD compilers and
JEDEC standard vector testing is
supported: a full array of test condition
codes can be generated.

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

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

Omni-Pro Il - complete £495

Gang-of-eight Programmer.....£395

This production programmer from
Dataman can handle all 25 end 27 pin
EPROMs up to 512K bits. Programs
eight copies from a master EPROM, or
from an object file. The G8 offers fast
programming methods and three,
user-selectable programming voltages.
1G8 is clearly designed for the busy
workshop being supplied, as standard, in

a high quality steel case.
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" Software Development from £195

| 'Datarman’s Software Development|

‘Environment, SDE, comprises a

two-window Editor, Macro Assembler,
Linker, Librarian, Serial Comms and
intellizent Make facility. The latter

| reassembles selectively just those files

you have edited, links them and'
down!oads the object-code to your

Emulator or Programmer. It’s quick and

painless. If the assembler finds a mistake

it puts you back in the Editor at the right

place to fix it.

- The Multi-Processor version supports all
| common micros - please ask for list. The

‘| Disassembler makes source files out of

object code - from a ROM, for example.
SDE is not copy-protected.

SDE Multi-processors & Disassemblers.......... £695
SDE Multi-processors (includes 82 micros) ..£395

| | S DE SMEle-PrOCERSOr. i csicmuisssissrsermressssasss £195

OPAL from NS
Are you looking for a PLD design tool?
Then OPAL could be just what you need.
It supports state machine, truth table and
Boolean equation entry. also
optimisation, veritfication and
implementation, for a great many PLDs.
Erase an EPROM in ten seconds!

Simply hold the gun right over the
EPROM’s window and squeeze the
trigger. The strobe eraser puts out intense
UV light at the right wavelength
(253.7nm). Erase EPROMS on the
bench, in the PCB or in the programmer.

Strobe Eraser......c.ccccccveveveeeees £175

UK customers please add VAT.
Mﬁ‘lgr credit cards accepted.
delivery available next
working day.

2X7AmAn &5

Station Road, MAIDEN NEWTON,
Dorset DT2 0AE, England

Phone ...ocvvceeeimerenennnn 0300-20719
| O} SO 0300-21012
TelEX overererivrrerranerersanenas 418442

Bulletin Board............... 0300-21095

(300/1200/2400/9600 V. 32)



RESEARCH NOTES

contact structures or a rigid substrate.
Indium/tin oxide is one of the most widely
employed clectrode materials, but it shatters
readily when bent. Ideally an active layer
made from conducting polymers would be
complemented by a polymer substrate and
transparent polymer electrodes: the only
difficulty hitherto has been the difficulty of
fabricating such layers in situ without
poisoning the active layer.

Uniax's mostly-polymer led is made up of
three different polymer materials. the first of
which is a substrate made from polycthylene
terephthalate. or PET. This PET film,
100pum thick. is first cleaned by boiling in
solvents and then dried for an hour.

The next layer, which functions as a hole-
injecting layer. consists of a potyaniline
(PANI) complex. doped to render it soluble
in common organic solvents. The PANI

Uniax’ flexible led is built on a 100um thick
PET substrate. Subsequent layers are around
0.5um of PANI-CSA, followed by 1000-1500A
of MEH-PPV, then less than 10004 of
calcium.

Flexible led with an
applied bias voltage
which is positive on the
PANI electrode.

Light Out

complex is applied to the substrate by
spinning from solution. after which it is
dried for 12 hours.

The active electroluminescent layer,
which follows next, consists of poly (2-
methoxy. 5-(2"-ethyl-hexoxy) -1.4-
phenylene-vinylene ) - MEIL-PPV for short!
— which is topped by a metallic electron-
injecting fayer made from caleium. Light
emission is through the PET substrate. and
the calcium layer acts as a sort of mirror at
the back.

The calcium layer also determines the
light-cmitting arca. so it is possible to
fabricate the led in any pattern or
alphanumeric symbol desired.

Dr Nick Colaneri. one of the team that
developed the tlexible led, says that
although the prototype devices emit in the
yellow region of the spectrum. in principle

Break through in
GMR materials
opens commercial
exploitation

hysicists working at Johns Hopkins

University and at the University of
California in San Diego have
simultaneously discovered a new class of
solid state materials. The remarkable
characteristic of the materials is an
enormous change in electrical resistance
when exposed to a magnetic field.

Magnetoresistance is exhibited to some

degree by most alloys and is the basis of
many magnetic field-sensing devices such
as magnetoresistive disk read-out heads.
But the effect in most cases is extremely
small — often less than a 2% change in

saturation.
a discovery that initially showed great

promise. Several research groups showed
that it was possible to create multilayer

resistance between zero field and magnetic

Back in 1988 this situation changed with

structures in which the change of
resistance might, under certain
circumstances. be as great as 50%. This
phenomenon, called “giant
magnetoresistance” or GMR, was
demonstrated in a variety of multilayers
consisting of iron/chromium,
cobalt/copper, iron/copper and
cobalt/gold/cobalt.

Theoreticians came up with a variety of
explanations, some involving oscillatory
exchange reactions and similar exotica,
though even today the fundamental
mechanism remains elusive. But from a
practical point of view, all these layered
structures — mostly involving transition
elements — are difficult to produce and
would be far too costly for everyday
application. So. until recently, GMR has
largely remained a laboratory curiosity.

Two papers (Phys Rev Lett Vol 68 No
25) now report the existence of GMR in a
class of easy-to-prepare materials known
as granular alloys. The alloys consist of
tiny grains of ferromagnetic metal — such
as iron — embedded in another metal. They
bear little or no resemblance to the
previous layered GMR materials and can
be made without any of the stringent
controls or delicate fabrication techniques
hitherto required.

Professor Chia-Ling Chien, the leader of
the Johns Hopkins team, says that research
has been going on for many years into the
creation of “unnatural alloys™ - metals that
don’t naturally mix. Metals like iron and
cobalt form alloys with almost every
element, except for copper and a few
others. Chien found a way to create these
unnatural alloys using low temperature
vapour deposition. The method allows him
to produce thin films containing tiny
particles of iron or cobalt less than 20
atoms across. Changing the size of the
particles by heating can enhance the
magnetoresistive effect.

Chien says that the first room-
temperature tests of the new alloys showed
a magneloresistive effect amounting to
8%, considerably more than with any
natural alloy. The effect led both the Johns
Hopkins group and the San Diego team to
develop a range of different alloys,
including gadolinium/titanium and to test
them under a variety of conditions and
temperatures.

Detailed theories are still rather
disjointed, but the fact that GMR has been
demonstrated in materials that are easily
and reproducibly fabricated suggests that
they will soon have considerable
commercial potential.
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IEEE-488.2

for Your PC

PC, PC AT, and PS/2 Boards

* 100% IEEE~88.2 compatible
» NAT4882 "™ [EEE-488.2 Controller chip
Optimised GPIB functionality
» Turbo488* performunce chip
— Over IMhyies/sec reads and writes*

‘B ds, ad HE 1 NE

Windows and DOS Software

« High-speed [EEE-488.2 roulines

« Suandurd NI-488" functions

» HP-style commancs

« Standlard Windows DLL entry points
o [nteractive control it

« Controller and Talker/ Listener functio

Call for Free 1992 Catalogue

7 NATIONAL
INSTRUMENTY
’ The Suftware is the Instrument ®

21 Kingfisher Court

Hambridge Road
NEWbUF)/ Berkshire Corporote Headguarters USA (512 79441100
RG14 SSj Bronch Offices: AUSTRALIA 03 879 9422 « BLGIUM 02 757 00 02

CANAOA 519 622 9310 « DENMARK 4576 73 12 « FRANCE 1 48 65 3370
GERMANY 089714 5093 « TALY 02 4630 1897 » JAPAN 03 3784 192
NETHERLANDS 01720 45761 ¢ NGRWAY 03 843866 * SPAIN 91 896 0675
SWEDEN 08 984 970 » SWITZERLAND C36 45 58 80 « UK. 0435 523 545

Tel: 0635 523 545
Freephone: 0800 289 877
Fax: 0635 523 154

Product names listed are trademarks of their respective monufocturers. Company names listed ore trademarks o rade names of
their respective compantes. © Copynight 1992 Nationol Instruments Corparation. All rights reserved
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LabVIEW® 2 - For the Macinto:h
Graphical Programming Environment

LabWindows®- For DOS computers
Program Development Tools For C and BASIC

NATIONAL
’ INSTRUMENTS
Tbo Saftuure s the nstrsmens ©

National Instruments UK
21 Kingfisher Court
Newbury, Berkshire

RG14 55J

Tel: 0635 523 545
Freephone: 0800 289 877
Fax: 0635523 154

Corporate Headquarters USA
Tel: (512) 794-0100
Fax: (512) 794-8411

ACQUISITION - Integrated libraries for GPIB,
RS-232, and VXI instruments, and

A/D-D/A-DI0 plug-in boards

ANALYSIS - Extensive lipraries for data reduction
digital signal processing, digital filterirg, and
statistical analysis

PRESENTATION - Flexible high-performance
graphical yser interface and report generation

CALL FOR FREE DEMO DISK
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High-Performance Digital Signal Processing for Your Computer

| PC-AT

o AT-DSP2200 plug-in board

o AT&T WEDSP32C processor

® 25 MFLOPS

o Two 16-hit analogue input channels
o Two [6-hit anatlogue output channels

Macintosh NuBus

o NB-DSP230X Series plug-n boards
o 11 TMS320C30 processor

e 27,333, or ) MFLOPS

All DSP baards bave the

RTSE bus to synchronise
mudtiple boards and transmit
serial datei. NI-DSP™ driver
softiare is also nicluded with
all boards.

Call for Free 1992 Catalogue

7 NATIONAL
INSTRUMENTS"
‘ ' The Softirare is the Instrument ¢

National Instruments U.K. Corporation
21 Kingfisher Court

Hambridge Road

Newbury, Berkshire

RG14 58]

Tel: (0635) 523545

Freephone: 0800 289 877

Fax: (0635) 523154

" Call for Free
DAQ Designer” Software

U.S. Corporate Headquarkers
Tel: (512)794-0100
Fox:(512) 794-8411

© Copyright 1992 National insiruments Corporation  All nights reserved  Product and company names listed are traemarks or trade names of thesr respetive compan’es
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' | CATALOGUE

Free 1992 catalogue of instrumentation products for PCs, workstation,

and more. Features 'EEE-488.2 interfaces and software, plug-in data acquisi-
tion soards, VXIbus controllers, DSP hardware and software, and signal
conditioning accessories. Application software for complete acquisition,
analysis, and presertation of data, including graphical user interfaces.
Application tutorials and training classes also detailed.

CALL (0635) 523 545 or
(0800) 289 877 {Free phone)
Fax: (0635) 523 154

Copynight 1992 National instruments Corporation

| nghts reserved
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RESEARCH NOTES

there is no reason why they should not be
made to produce light of any wavelength.
He says that the new leds are natural
candidates for emitting blue light, something
otherwise only possible using the most
exotic inorganic materials and expensive
fabricatton technologics.

The other potential benefit of this flexible,
mostly-polymer, diode is that it could be
manufactured in big rolls without the need
for ultra-clean rooms or ultra-high vacuum.
It could therefore be used for large area
displays or possibly even a light-emitting
wall!

Electronics gets
the measure of
diabetes

Scienlisls in the US have developed a
painless, non-invasive technique by
which diabetic people can measure the level
of their blood sugars. As well as replacing
the traditional tests which require a blood
sample, the new glucose monitor can
provide continuous measurements — an
important advantage for diabetics who are
undergoing surgery or childbirth.

The new approach to checking blood
sugar has been developed and patented by
Sandia Laboratories. an R&D establishment
operated by AT&T. Instead of requiring a

drop of blood sample to analyse. the system
determines sugar levels by their effect on
near-infra red light as it passes through a
finger or some other part of the body. Jim
Borders. one of the project team, says that
the idea of using infra red is not itself new,
but that before it has not worked very well
in practice.

Sandia’s patented approach involves
looking at a very large number of IR
frequencies using a method called
chemometrics, relying on advanced
statistical techniques to analyse spectral
data. In simple terms, it is all about the
extent to which broadband IR is “coloured”
as it passes through the skin: the nature of
the coloration provides a precise measure of
blood sugars.

The new technique is not only precise, but
is also quick. Even with bulky laboratory
equipment. a blood sugar analysis takes only
a minute. Sandia says it is working towards
a home monitor that could be carried around
in a pocket. Another goal is an instrument
that could be used in a doctor’s surgery to
avoid going through the wet chemical tests
that are now used to determine glucose
levels.

A portable painless method of measuring
blood sugars would enable diabetic people
to check their sugar balance as often as they
wished. That in turn — to judge from
preliminary rescarch — might also help to
reduce some of the tragic complications of’
diabetes, such as blindness. kidney discase.,
heart discase and limb amputations.

Ultimately there would be the prospect of
automating diabetes management

The non-invasive
glucose sensor
developed by Sandia
National Laboratories
and the University of
New Mexico School
of Medicine. A beam
of infrared light is
passed through the
patient’s finger and a
portion of the light at
a number of different
wavelengths is
absorbed by
components such as
glucose. The light is
then spectrally
dispersed and the
resultant data is
analysed to
determine glucose
concentrations.

completely. Sandia says that connection of
the monitor to a mechanical insulin pump
and using a negative feedback loop should
enable blood sugar levels to be corrected
automatically. It would be the nearest thing
to a completely mechanical replacement for
the pancreas gland (which is defective in
people with insulin-dependent diabetes).

Sandia Laboratories claims that its new
multi-frequency infra red technology can be
used not just for sugar measurements but for
measuring virtually anything that circulates
in the blood in moderate amounts. Jim
Borders hints at one or two minor
commercial possibilities, mentioning alcohol
and cholesterol.

Desk bottom
computing —
less stressful
than desktop?

Keyboard—relaled injuries are now
reckoned to be the leading
occupational health problem in the US.
Repetitive strain injuries or cumulative
trauma disorders are said to account for
45% of workplace injuries and 63% of
total injury claim payments.

Dr Alan Hedge, an ergonomist at
Cornell University in New York
reckons that many of the very common
wrist injuries (arising from what is
called Carpal Tunnel Syndrome) could
be virtually eliminated if computer
keyboards were dropped several inches
below desk level on a gentle downward
slope.

Hedge and his colleague James
Powers conducted biomechanical
analyses on volunteers using a standard
computer keyboard that could be
adjusted in several dimensions. The
most successful and least stressful
arrangement involved a backward slope
that avoided bending the wrists
upwards. It also provided a broad palm
support to minimise muscular activity
associated with an unsupported
forearm.

The Cornell team also found that the
best ergonomic arrangement supports
papers in the same plane as the screen.
Hedge says that, given a sloping
keyboard, properly positioned
accessories and a chair that allows the
operator to support his or her back,
there should be a considerable
reduction in stress injuries as well as
less cye strain and fewer typing errors.
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Others include built in microprocessor,
multiple outputs digital displays, last setup
memory, outputprotection, dual tracking,

GP-1B ootions and rack mounting.
This senies is ar excellent
investmant fron- £405.

For higher JC voltages to 110
volts and currert to 30 amps, the
12 modsl PD Series is ideal. There
are ana ogue ard digital versions
with comprehersive features

ncluding series/
arallel operation,
~emote sensing,

{ remote control,
voltage and current

POWER SUPPLIES

Whatever your application, Kenwood
has a range of power supplies to meet it
and guarantees exceptional value for
monev.

CLEAN POWER
IS NOW

BETTER VALUE With 9 mode s, the low cost PR

Series offers ana ogue meters with
& voltage range ud to 70V, current

PW/PWR
Series

yp tc 7 amps and full over-voltage
proteciion. Prices start low at £155.

The 7 models in the PA Series
cive kigh accuracy and single output
with adigital dispay. They are rack
nountable and include remote
control and series/parallel operation.
Starting at £220 they are

PA Series

limiting, master
slave operation and
GP-IB options.
These rack
mountable supplies
are economically
priced from £520.

For further info-mation, please contact: PD Series

Trio-Kenwood JK Ltd, Kenwood House,
Dwight Road, Watford WD1 8EB
Tel: 0923 816444. Fax: 0923 819131

sery good value.

High performance, high stability and
absolute accuracy are just a few of the
features of the 10 model PW Series.

KENWOOD

PR Series TEST & MEASURING INSTRUMENTS

CIRCLENO. 114 ON REPLY CARD

isT. LANGREX kst
SUPPLIESLTD

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

Over 5 million items in stock covering more than
6,000 different types, including CRT's, camera ‘
tubes, diodes, ignitrons, image intensifiers, IC’s,
klystrons, magnetrons, microwave devices, opto |
electronics, photomultipliers, receiving tubes,
rectifiers, tetrodes, thryatons, transistors, '
transmitting tubes, triodes, vidicons.
All from major UK & USA manufacturers.
Where still available.

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

LANGREX SUPPLIES LTD
1 Mayo Road, Croydon, Surrey CR0 2QP.
Tel: 081-684 1166
Telex: 946708
Fax: 081-684 3056

CIRCLENO. 115 ON REPLY CARD
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Complete your
tools with Antex
Soldering Irons

Tre art of accurate soldering is
to maintain the bit temperatu e
at the optimum level.

Artex fixed setting, thermaly
balanced, high efficiency iroms
mamntain constant tip
temperature and offer a wide
range of soldering bits to sui
your particular application

For the more sophisticated
applications, control at lower
temperatures is essential.

In these cases an adjustable
temperature soldering iron ¢
required. Also available are
oldering stations wth the
option of digital
temperature read out.

Antex products are
designed for precision
oldering to meet the
demands of precisicn

electronics

Ask for Antex by
name at leading
Electronics distributors

Antex Electronics
2 Westbridge Ind. Est.,

Tavistock, Devon PL19 8DE
Telephone: (0822) 613565
Fax: (0822) 617598

CIRCLE NO. 116 ON REPLY CARD
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DIGITALLY
CONTROLLED
AUDIO
PREAMPLIFIER

Digital control needn't compromise audio
quality. Chris Miller shows how to drive an all-
function preamplifier from a low cost
microcontroller using the Philips PC bus

ircuits-used to control source input
selection, gain and frequency
response in audio preamplifiers usu-
ally consist of mechanical switches,
potentiometers and complicated RC networks. Being
electromechanical. they deteriorate with usage, develop
tracking errors and are generally noisy and unreliable.
Additionally, front panel controls require fiddly screened
wiring, an expensive item in commercial production. In
any case. screened circuitry is no guarantee against hum
pickup due to induction and earth loops.

A halfway solution might be to use voltage controlled
amplifiers and filters driven by DC voltages derived from
front panel controls although the distortion penalties from
fully parametric VCAs may be too severe. Philips
thought so when it developed a range of audio control
chips which produce their effects by switching integrat-
ed resistor networks through internal semiconductor
switches. Designed properly, this scheme is almost as
linear as a mechanical switch or potentiometer.

Additionally, it offers the possibility of microprocessor
control enabling facilities such as remote operation and
stored settings without compromise to audio quality.

The Philips system uses the microprocessor controlled
1°C two wire bus which connects up to specialised two-
terminal ports on the individual control ICs. Originally
designed for TV video and car radio equipment, this spe-
cialised local area network is increasingly being used to
interconnect different pieces of electronics equipment
externally.

An EW + WW article entitled Microcomputer-con-
trolled audio preamplifier (June 1989) described a suit-
able microcontroller interface and typical signal routing.
This has now been expanded from a simple application
note to a full blown digitally controlled preamplifier.
Although this article is intended mainly as a design illus-
tration, microcontroller software code for this design is
available directly from the author (see box at end of arti-
cle). Figure 1 depicts the general structure of the elec-
tronics.

Front end
The RIAA preamplifier shown in Fig. 2 is after John
Linsley Hood. Despite its longevity, this design performs
well with moving magnet cartridges.

To support Phono, CD, Cassette, Tuner, Video and the
obligatory ‘Aux’ requires six input channels. It is also
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convenient if the record output can be select-
ed independently from the amplifier input.
The input selection facilities built in to the
audio processor chip only provides for four
stereo inputs and one mono input.

Figure 3 shows an input selector based on
the CD22]000 analogue 4x4 crosspoint
switch. Three devices provide twelve inputs
(six stereo channels) and four outputs (output
to amplifier and record output).

These switches contain a latch for each
crosspoint position; it only allows one switch
to be closed in any given row. Thus setting up
the relevant crosspoint arrangements requires
only four bits written to each chip. This is
described more fully in the software section.

Split power rails are avoided by biasing the
switch matrix at roughly half the supply rail —
the audio processor chip provides a conve-
nient, stabilised reference voltage. Inputs are
decoupled using 100nF capacitors with 470k
bias resistors, yielding a —3dB rolloff at 3.4Hz.

The crosspoint outputs feed unity gain
buffers comprising an OP470 ultra low noise
op-amp. The buffered record outputs feed the
record output sockets and a further set of
buffers feed the audio processor chip. This
buffering stage is definitely required: one
never knows what might be connected to the
record output.

Gain presets are avoided by adding an input-
dependent offset to the volume through soft-
ware. The only drawback to this approach is
that high level signal sources could overload
the input stages. In practice, these will handle
1.5V rms and this has proved adequate for
several different CD players. Furthermore lev-
els can be set with the amplifier covers on,
and will always be equal for each channel
while the technique eliminates mechanical
components.

DESIGN

+————— Input ’[ Record out
Se\t— > To

> |ector L
I TDR 7300 |, Power
*—‘ > Amp

RIAA Lt L

( Microcontrol ler l (NVR] —TTone Ctrl] 14 /s

T T Relays

‘IR PﬁeampHUser‘ controls and mdlcator‘ﬂ

Fig. 1. General structure of the digitally-controlled audio preamplifier.

The TDA7300

This chip forms the heart of the system. It fea-
tures input selection, volume control by 2dB
sleps, treble and bass control by 2.5dB steps
and has two independently attenuated outputs
per channel. [t was designed for four-speaker
car audio applications. It implements all con-
trol functicns through 12C commands deliv-
ered by the two-wire bus.

Its input selector switch provides
stereofreverse stereo/left-left/right-right and
mono routing. This could, of course, have
been effected by means of more complex soft-
ware control of the input crosspoint, with the
exception of the mono requirement. Since the
volume control operates with both channels
ganged, balance is achieved by altering the
output attenuators in software.

The chip provides a reference voltage —
nominally 4.3V — which is used to bias the
input matrix and unity gain buffers. Since
these are biased to the same voltage as the
TDA7300 input circuitry, DC coupling can be
used.

The tone control function requires external
capacitors. This design selects these with cmos

MPSA12

Signal in
1pF

Output to
crosspoint

1k8

68R

470R<¥ 7] 220F

Fig. 2. R1AA preamplifier is after John Linsley
Hood and performs well with moving-magnet
cartridges.

Fig. 3. Tone control and input switching
sections. Input selector based on the CD221000
analogue 4x4 cross-point switch. 12 inputs and
four autputs are provided by three devices.
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switches to provide variable wrnover fre-

quencies. The text panel Programming the
Programming the TDA7300 TDA7300 summarises the commands.
Microcontroller and non-volatile ram
The minimal 803/ microcontroller circuit uses
a 74C373 address latch and any eprom from
the 2776 up to the 27/28. The on-chip 128
byte ram is sufficient for this design. Thus no

The device comes with hex 88 as the permanent 1°C write address. Although nominally
hex 89 is available as its read address, there are nc valid read commands.
Data bytes sent to the chip are interpreted as commands as follows(programming table):

TDA7300 programming table
SB

M LSB Function external ram is required although the relevant
? ? 52 g} gg 22 21 28 X:fltuggrcg:;ger &)3 / pins are available for further customisa-
9 1 9 B1 B0 A2 A1 AO Right rear speaker tion. The external eprom holds the program.
1 0 0 B1 BO A2 At A0 Left front speaker Fig. 4 shows the circuit.

1 0 1 B1 BO A2 A1 A0 Right front speaker Details of the 8037 can be found in numer-
g 1 ? S EB (532 211 (S;g E:S“St 22’:5,2‘ ous places; for the purposes of this article one
0 4 9 9 Cc3 c2 Ci co Treble control simply notes that it has four 8-bit ports. When

the micro is using external memory. Port 0 is
used to carry the data bus and the lower eight
bits of address bus, and port 2 carries the most
significant eight bits. Port 1 is therefore avail-
able as a completely uncommitted input/out-
put port. Port 3 is also free, but most of its bits
have some other function such as interrupt
lines. Ports O and 2 thus become the main
interface to the outside world.

The preamplifier software programs an addi-
tional function into port 0. While its main use
is 1o address program memory, it aiso acts as
an input port for the pushbuttons.

Port 0 has no internal pullups unlike the
other ports. 5k6 resistors ensure that the input

In the table above, Bx represents the binary value of a 10dB step and Ax a 2dB step. The
data byte14y, would therefore mean “set the attenuation to 28dB”. Values of the ‘A’ bits in
excess of 4 are not allowed.

The input switch Sx values 0 to 3 select stereo inputs 1 to 4, with a value of 4 selecting
"mono".

The tone controls have a most interesting pattern whereby Cx running from 1 to 7 select
2.5dB steps of -15dB through to 0dB; we then start to count backwards from Fy to 9y,
selecting 0dB (again) to +15dB respectively.

The F2C bus has been described?, and full details of the TDA7300 may be found?.

. I is pulled low (Fig. 4). The eprom is connected
spescer | 29 directly to the 803/ pins while the input but-
JeE A CTRAECE tons are connected via 3k3 resistors.
PRLEPY ° ., Clearly the switch inputs and the eprom can
Inputs 15 Uolume Treble Bass Speaker . Q a f P 8 .
o o /—M o H o ke e contest th. inputport. If durlpg program
& access the input switch is open (i.e. low) but
12 the eprom wants to deliver a *1°. the 400pA
Hono Input ¢ . N . .
that the eprom is capable of sourcing will
e develop 2.44V across the pull-down resistors
10 Vo lume Treble Bess Spesker 23 P !
trputs P ® ®> ®> R> Attennvator | — safely above the 2.0V V| threshold of the
* Ts : ® 803 1. Tf. on the other hand, the input switch is
Speaker | 2 closed (i.e. high) but the eprom wants to sup-
Col Supply ARttennuator iy H . 8
us2 ply a*0°, since it can sink about 2mA, and the
| 7] 227 )28 | < |19] 20 25 current supplied via the input s.witch .is ()ply
s G S ® et 0w l.SmA maximum, the eprom will again win.
During input switch reads, the eprom is dis-
abled. and therefore open circuit. If the input
switch is closed. the input seen by the micro
will be (5-0.7)*4.7/(4.7+3.3) = 2.5V —seen as
. 8 x 2«20 010 . .
o Fromt 22 : 1" . An open switch will allow the pulldown
faee! to ensure a "0" being seen. Figure 5 indicates
Bus — Close for 45U the circuitry involved at Port 0. While this
——-- 271672732 . . .
Bte T (O/ skulduggery may be viewed with suspicion by
e — S 2 28 those used to designing “large™ systems, in
S A00E vee this instance it has avoided the use of a 20-pin
i octal bufter for the sake of a few resistors.
HE Jora r2 o2l ag Careful consideration was given to the stor-
Pousr Riy g e o age of system constants such as the gain level
LED enable Py 7 74 % s g q
78 5|6 of the individual inputs. Battery-backed cmos
2a <[ stl S0 8031 373 PROM e i) S A
2,950 uss 2ace2 |, , oo 3 o ram was avoided. in the end. since great care
o s oo e b 30 b has to be taken to ensure it is not corrupted
Lo e antenruptT] ey oz during power up/down. The 24C7()2 backup
inetl encoder cirect oe) eeprom is accessed through the 1C bus and
RAM e ite (oot used) |5 has a ten-year retention capability without
RAM Read (not used) —P3 7 . .
Ucc Reset  Uss ER o8 power. Costing rather less than a decent pri-
veu sel 4 28 Iﬂ« 18] 19 Uss
121Kz
—I Fig. 4. Microcontroller circuitry. No external
NO D 13314 ram is required in this minimal 8031
SEp7 o ¢ 8 x5 6k microcontroller circuit. The program is held in
external rom.
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mary cell, this seems like the answer.
Connection is also simple, since — being bus
compatible, its connection with the micro-
controller comes down to two wires.

The following table shows how the port pins
on the microcontroller are used. I°C genera-
tion is carried out in software

rt.Bit Function

Speaker relay 1
Speaker relay 2
Speaker relay 3
Headphones relay
12C Data

12C Clock

Power amplifier mains relay
LED power control
Shift register data
Shift register clock
Incremental encoder
interrupt

[=]

WWW o ma sy
MNoECoONODLORWLD=O

3.3 Infra Red detector interrupt

3.4 Incremental encoder
direction

3.5 (Not used)

3.6 Reserved for ram write

3.7 Reserved for ram read

Infra-red preamplifier

When an infra-red pulse impinges on the pho-
todiode, it produces a low pulse on pin 7 of
the TDA2800 IR amplifier. This is connected
to an interrupt line on the 8037 — Port 3.3. A
diode/capacitor network ensures that each set
of pulses from the transmitter creates just a
single interrupt. All further decoding is carried
out in software. Fig. 6 shows this standard
application of the TDA2800.

Controls and indicators

Digitally controlled equipment offers highly
customised front panel switches and indica-
tors. The design shown here depends heavily
on led-illuminated push buttons with a round
presentation (IMO/Omron B3F9100 series).
Figure 7 shows the front panel layout. Some
functions are duplicated on the remote control.

Following the power button, twelve more
are used for input and record source selection.
The chosen source button is illuminated when
pressed. A single incremental encoder is used
for analogue quantities and its function is
selected by buttons for volume, balance, treble
or bass, the levels of which are indicated with
led bar displays. Four more buttons select tone
control turnover frequencies, and a further
four switch three pairs of speakers and a pair
of headphones on and off.

In order to avoid acres of PCB given over to
8-bit buses, serial communication is used for
most of the i/o handling controls and indica-
tors. Fig. 8. shows the user interface circuitry.

With the exception of the relay controls and

I2C bus, the microprocessor delivers all output
signals through a long chain of shift registers
— fourteen in all. The majority of these outputs
are control front-panel leds, although some are
used to select tone control capacitors and to
drive the input cross-point.

Possible drawbacks of this approach are
slowness, and where leds are being driven
while the data is being shifted through the reg-
isters, leds that are “off” glow visibly. The
first is not a problem for human interaction
since the update rate is sufficiently frequent;
the second is handled by using a single output
line from the 803/ to disable the leds during
the update period: a transistor disconnects the
led cathodes from ground during the update
period.

Some of the shift register outputs are used to
enable one of the banks of input switches.
These are diode OR’ed onto seven of the port
0 lines. Apart from the bank covering the
source selection, all other sets of input switch-
es are dealt with by four input lines, thereby
minimising the amount of busing required.

The incremental encoder feeds an interrupt
line on the microcontroller. While this pro-
vides a satisfactory maximum speed, if the
encoder is being turned very slowly, the con-
tact can “dither”, resulting in multiple inter-
rupts, hence multiple steps. This is overcome
by fitting a 1OnF capacitor across the interrupt
line, which can only charge at a rate limited
by the input current of the 803/. This allows
interrupts to occur only at 40us intervals.

Practical considerations

Mixing analogue and digital circuits is not
without its risks. Great care has to be taken to
keep the pulsed led current from reaching the
audio stages. To do this, the PCB containing
the leds was mounted on the far side of the
steel front of the main amplifier chassis.

DESIGN

Electrolytics on the front panel localise heavy
currents, minimising leakage onto the power
rails.

The crosspoint switches suffer audible
breakthrough from the control latches to the
signal path, so they should only be written to
when a change is required — the original soft-
ware refreshed the latches on a regular basis
and this could be heard on the output as a soft
“galloping” noise.

Similarly, there is some breakthrough from
the I2C bus to the audio path inside the
TDA7300, so good software design will only
update the device when necessary (i.e. a con-
trol has been moved).

Analogue and digital earthing paths must be
kept completely separate, and only connected
deliberately at one place, usually the power
supply, unless the +5V and +12V supplies are
independent.

A reasonable distance (say six inches)
should be left between the “noisy” microcon-
troller and the audio paths. Providing these
precantions are taken, the digital noise on the
output is at acceptably low levels.

-

PROM
Qutpmt

cnos
Gate
Qutpus

—o o >fFmr—a—

EEES

To 8031 port @ pin

Fig. 5. Using port 0 twice avoids having to use a
20-pin octal buffer. A few resistors suffice.
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Fig. 6. Only ane chip is used for the remote control receiver. See also section "Cracking the infra-red
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Fig. 8. Front panel circuitry. Use of shift registers
simplifies the control of over 80 leds and 20
switches. Serial communication is used for most
of the i/o handling controls and indicators.

Software design
The software is used to implement the fol-
lowing features:

Input gain equalisation

Muting during input selection

Balance controls

Infra red decoding

Input switch debouncing

Child lock

Incremental encoder operation
Volume/Balance/Bass/Treble bargraph oper-
ation

Bass

Ciock to Pressp bosra

b LED Blenk
—9 Dsts to Presap DOerd
N
b

)

Each of these may be regarded as a basic set.
Once the hardware is working, the possibilities
for enhancement to the software abound. The
software can be considered in four major

Nbpeakers
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Getlmg started with the 8031
,,,1% « U kg
“s! Firstly, don’t be frightened of assembler
s programming the 8031. Assuming you
Have an IBM-compatible PC, Shareware >
assemblers are very reasonable and with
the addition of a eprom programmer — or
% better still emulator - you can get
i started. An oscilloscope is also an
. essential tool.
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‘scope. Of course, if you have the luxury
of a working 8-bit shift register
connected to the processor, you can
' even display the contents of a register —
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parts: initialisation: infinite loop “scheduler”;
interrupt service routines; 12C support sub-
routines,

Main loop: The processor spends most of its
time going round a loop which simplified in
pseudocode would read:

do {

read & process input select switches

read & process record select switches
read & process function select switches
read & process tone select switches

read & process speaker switches

deal with any results from infra red receiver
update crosspoint array if any changes
update TDA7300 via I2C bus

update led bar graph display memory map
} forever;

The incremental encoder and remote control
inputs are dealt with by interrupt service rou-
tines which signal to the main loop by leaving
simple messages in ram.

Incremental encoder interrupt service routine:
The incremental encoder (Alps LA226WD)
comprises two staggered sets of contacts,
arranged so that if one is used to trigger the
microprocessor on closure, sampling of the
other will determine whether the device is
being turned clockwise or anticlockwise. This
sampling must be carried out very soon after
the falling edge has been detected if false
readings are not to be obtained when the rota-

- o e

o o
3 2" i
Cracking the Infra Red code : R
Inspection of the output on an S
oscilloscope connected to a pholodlode .
; revealed a simple code whereby ‘0 is «
represented by a series of short pulses of
a particular duration followed by a long
gap, and for a ‘1, the gap is shorter.?
Sixteen bits are sent, the first eight  ~
appear to represent a device code, whilst
the next eight appear to represent the B
function required of that device¥ T
. The first pulse group detected t
* interrupts the 8031 starts timer 1, and-+ X
clears out a 16-hit variable to be used as *
a shift register, When the next is”
received, the value of the timer is
»»inspected with five possible outcomes.
5 i
“ 3
wToo early - spurious pulse ¢ _ %
In likely range fora 1" @ »
In between ‘1" and ‘0’ ~
in likely range fora ‘0" ¢ . i
Timer expired prior to amval

-
¢ a E &
5 N g

y

%

Yy et
If the timing is “wrong” the code is -, :
aborted. if not, then the relevant bit |,
+ value is shifted into the RAM variables  «
wused as "2 16-bit accumulator. On
successful receipt of all sixteen bits, the
snterrupt service routine sets a RAM bit
to tell the main loop that a valid code
has been received and should be acted
upon. “ ; l #
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tion is rapid. For this reason, an interrupt input
to the 8031 is used, and the first action of the
interrupt service routine is to sample the other
input connected to the second track.
Incidentally, the microcontroller responds to
interrupts within 8ps.

When the software has determined the direc-
tion of the step, a subroutine is called (still in
interrupt mode) to adjust the variable present-
ly being controlled (i.e. vol/bal/bass/treb). This
same routine is also called in response to
detection of the “up” or “down” keys on the
remote controller.

Note that the volume variable is stored inter-
nally as a number between 0 and 128, then
converted before delivery since the TDA7300
needs a form of binary coded decimal number.

Infra red interrupt service routine: In the
author’s case, the JVC remote control supplied
with a VCR had additional buttons designed
to operate a JVC television — a Grundig TV is
quite unmoved by these!

In essence, the interrupt routine measures
the time between pulses which is one interval
for a ‘1’, another for a ‘0. The text panel
gives more detail. The reader will need to
adapt the software to match the remote control
available.

The code at the scheduler level weeds out
commands intended for other devices, acting
only on those commands intended to control
the amplifier.

VolumelBalancel/Bass/Treble bargraph oper-
ation: These subroutines are called to convert
the internal variables into a continuous bar
graph for volume, or a moving point for the
other variables. The resulting led pattern is
written to the display ram area to be delivered
as part of the normal scanning cycle.

Input gain equalisation: The “variable adjust-
ment” routine referred to above detects
whether the input select button is being held
down. If it is, the input gain equalisation array
entry corresponding to the chosen input is
adjusted up or down within a range of xx to
yy. This value is added to the attenuation set
by the volume control prior to transmission on
the I2C bus to the TDA7300.

Input selection and muting: Selecting the input
source (and record source) is a matter of writ-
ing four bits to each crosspoint chip. Since all

The author can provide the shareware
assembler , and project source and listing
files on receipt of an IBM format disk
(5.25in or 3.5in) and a cheque for £2.50 to
include return postage. He can also
program most proms for the same price. If
there is sufficient interest, he will consider
making front panels and printed circuit
boards available. Please write to 53 St
John's Road, Sevenoaks, Kent TN13 3NA

the control lines are operated by the chain of
shift registers, it is quite laborious.

First the appropriate data bit, the required bit
address and the required chip select are deliv-
ered with the strobe bit low. Then the same
patterr is repeated but is written with the
strobe bit high . Finally, the same pattern but
with the strobe bit low again is written. Thus
36 shift register update cycles must take place
to update the crosspoint. This takes about a
second.

While this is going on, the TDA7300 is set
to maximum attenuation, since during the
update process it is possible to have “strange”
combinations of the crosspoint set, giving for
example left channel from one source, right
from another.

Balance, bass & treble controls: These con-
trols operate by a variable running from 0 to
15, and indexing into fixed data arrays con-
taining the relevant commands for the
TDA7300.

Child lock: The author’s four year old found
the array of pretty lights most interesting, and
the fact that the bottom left button turned them
on and off even more so. This led to the need
for a child lock. This was implemented by rul-
ing that if the amplifier had been turned off
while the Volume function select button was
pressed, the system would be deemed locked,
and the Power button would be ignored unless
the Volume button was again held down. This
helped considerably and the junior op has now
lost interest. n
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£99 8051°C’ COMPILER £99
® Preprocessor, compiler, optimiser ® Micro C is not a re-worked small C
® Integer implementation ® Other code generators available: 68HC11, 6809,
® Inline assembler 8085
® Assembler level simulator and monitor ® Low cost cross assembler available: 8031/8051,
® Single chip to fully expanded memory 6800/01/03/05/09/11, 8085/8096
£99 3051 BASIC COMPILER £99
o Integer BASIC compiler ® Specific functions to access 8051 SFRs and
® Supports single chip mode internal memory
® 8051 cross assembler included ® Line editor included, accepts text files
® High level debugger runs on PC ® Generates INTEL hex format output
® Standard Basic commands supported ® Output suitable for 87C751
8051 ICE (ICE51™)
® Low cost 8051 In-Circuit Emulator ®  Assign memory and SFRs
® Low power, 5 volt operation ® Upload/download INTEL hex files
® Plugs directly into the 8051 processor @ PC host software communicates via serial port
socket on target hardware ® Monitor file supplied in assembly form
® 32K Bytes of battery-backed RAM for @ On-screen disassembly of code
program/data ® I°C drivers available
® Single stepping and break points ® Real time clock version available
T™  |CES] is a trademark of Intel Corp.
87C751 ICE (ICE751)
® Low cost 87C751 In-Circuit Emulator ® Monitor uses only 48 bytes of program memory
@ Emulation cable plugs into the 87C751 @ Upload/download INTEL hex files
processor socket on target hardware ® Assign memory and SFRs
® On-board programmer for DIL devices ® Set break points
® PLCC adaptor available for 87C751 ® I’C drivers available
® Programs 87C752 DIL and PLCC devices ® On-screen disassembly of code
through optional adaptors ® PC host software communicates via serial port
8051 BOOK PEBS552 I’C
Architecture, Programming The Philips evaluation board Quick Basic development tools
and Applications (£49.95). for the 80C552 processor available which includes I*C
This book includes a free variant, a monitor and monitor program, I°C

assembler and simulator for
personal or educational use

programming adaptor are
available for this product

connector/cable assembly and
parallel I/O demo board

MACH 1
An RTX2000/1 PC based
evaluation board featuring the
RTX2001 RISC Forth
processor capable of
sustaining up to 12 MIPS

1CC2000
An 8 channel intelligent
communications card using
the RTX2001 RISC Forth
processor capable of
sustaining up to 12 MIPS

FORTH+ +
A low cost RTX200/1
compiler optimised for use on
the IBM PC based MACH1
development board but can be
interfaced to other boards

The 8051: An Introductory Course

This is a one day course aimed at customers who need to become familiar with the MCS51 (8051)
microcontroller family, and designed to give a detailed look at the generic 8051 processor facilities.
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Iticap for schematic capture and Ultiboard for PCB layout are part of the Ultimate

family of software products. The name might be relatively new to the UK. but has

been around long enough elsewhere to have acquited a comprehensive set of feat ares
and been well tried and tested.

Quantity of hbraries and quality of documentation are undoubted strong points. 1o suc1 an
extent that purchasing the package is almost like being given a range of data books and a
design training course free with the software.

There are four levels of software from which to choose. The Challenger version is vood
value, offering a professional design environment for up to 700 pins and almost all the lea-
tures of the rest of the family.

But pay more, and the circuit need
only be limited by & computer’s
memory size — and large demands are

o o
certainly made on system capabilitics.
Ulticap needs a massive 7Mbytes of
hard disk and  Ultiboard — about
4Mbytes. Almost 4Mbytes of the total

is duc to symbol and component
libraries. and considerable decom-

pression of files takes place as they
are unloaded from three {loppy disks.

The lowest cost Challenger system
will work on a basic 640K machine.
Bul more expensive versions make
use of 286/386/486 memory manage-
ment and benefit both in speed and

[ ]
capacity from plenty of ram. aut O rlt tO Ca aC a e
In any case the software will not

run on anything less than an EGA
screen — nor should it displays can
get very cluttered. Drivers are includ-

ed for VGA and u wood rnge of  Powerful schematic capture and PCB layout software

higher resolutions up to 1024 by 768

pixels: packages of this calibre look can be Iet dOWﬂ by inadequate “braries or poor

much better on a big. high resolution

monitor. documentation. Martin Cummings finds no such

Either a mouse or a digitiser pad
can be used as a pointer.

Displays for both schematic capture
and PCB layout are almost identical.
and all but one line at the top of the
sereen — used for text entry. error messages and XY co-ordinates — is dedicated to design.

All commands are called up by selecting from menus which appear near the top left hand
of the screen. prompled by a single mouse press. Two or three menu selections may be nec-
essary to execute some functions, but the menu title shows the selections made so far and
aids navigation through them.

Zooming in and out is achieved
with a single function key press or by
defining a window. so zoom factors
are infinitely variable. Screen redraw
time on a 386SX is negligible: even
complex designs are completed in a
second or two. Panning is also
achiceved al the press of a key and the
screen can be redrawn centralised
about the current cursor position.
When the cursor approaches a screen
edge, Ultimate will autopan — which
can be very frustrating. particularly if
the move into the autopan zone is
accidental. It is like someone tripping
over your drawing board just as you
start 1o draw .

But on the plus side. avtopan can be
turned on or off at will. and is very
helptul when connecting components.
Wires can be drawn from point to
point without breaking off to pan
manually.

Periodic security dumps are taken

drawbacks with Ultimate.

Zooming is achieved with a
single function key press or by
defining a window, so zoom
factors are infinitely variable.

[}
[ ]
[
[}
'
]
[ ]
[
'
[}
A
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PC ENGINEERING

SYSTEM
REQUIREMENTS
Challenger/Entry
level needs:
80286 processor
640k ram
...preferably more
Das version 3.0
or later

7Mbytes HD
EGA or VOA
graphics

Mouse

automatically during design, the peri-
od between dumps being adjustable
and another example of a structure
that is highly configurable. In fact
almost everything from the screen
colours to menu content can be con
figured although changes are by no
means necessary for successful oper-
ation and the manual strongly advises
against needless reconfiguration
because of possible support problems.

Visible and invisible (snap) grids
can be set to any reasonable resolu
tion down to 0.001in and turned on or
off at will. Units are either metric or
imperial, and it is further evdence of
flexibility that even the snap capture
distance can be adjusted. Co-ordi-
nates are continuously displayed in the top right hand corner
and can be complemented by relative co-ordinates upon
demand.

Schematic capture
Complete freedom is allowed in defining proprietary sheet
sizes, with European sheets predetined from A4 to A0 and
American standards A to E. The next step is simply to select
circuit symbols from the libraries and place them onto the
schematic — and it is the libraries that are one of the most
impressive features of this package. The 23 supplied cover
such categories as logic, analogue, discrete components and
various microprocessor families. Symbols added to a
schematic build up a local library associated with that sheet,
so that new symbols can be chosen from the local library in
memory, the original ones on disk, or the library associated
with another sheet.

Selection can be made by typing in the part identity, or, if
the identity is not known, by browsing through a list ~

Bus handling is

excellent, picture
shows edit
wire/bus menu.

though this can be a lengthy process. For example the 74LS
series library stretches from 74LS00 to 74L5962.

The choice is impressive, but with only 17 items on the
scrolling menu, scrolling from one end of the menu to the
other is time consuming. At any stage during the browse, a
part can be viewed with a single key press. When the right
part is found, another key press returns the user to the
schematic ready to place the symbol.

An even easier way to select symbols is by duplication,

Selection can be made by browsing through a list (in this
case the 803865X) — though it can be a lengthy process. But
the choice is impressive.

where clicking on an already-existing symbol prompts
Ultimute to create a duplicate ready to be placed.

If the sheer size of the libraries is not enough to impress,
then the fact that either European IEC logic representations
(bland boxes with funny labels) or American ansi represen-
tations (nice recognisable gate shapes) can be selected, is evi-
dence of the experience embodied in this product.

Positioning a symbol on the schematic is particularly easy.

Using the mouse to move images in real time takes a fair
amount of processing and with some packages the result is a
symbol that jerks across the screen overshooting the desired
position. Others represent the symbol, during placement, as
an easier-to-draw outline box. But that leaves the problem of
remembering where on the box leads should connect.

Ulricap provides the best of both worlds, displaying an out-
line box that moves smoothly with the mouse, but which
changes to a ghost image of the symbol, with all leads evi-
dent for alignment, when the mouse comes to rest. Rotating
or retlecting a symbol is simple, and a final click on the
mouse converts the ghost into the real thing.

On the schematic, symbols appear complete with identities,
reference numbers and pin numbers. If, say, a 74LS04 is cho-
sen, Ulticap keeps a record of how many inverters have been
used, adjusts the reference and pin numbers accordingly and
automatically moves on to the next device once all six in a
package have been used.

Auto connect

Manual symbol connection is accomplished by drawing lines
with the mouse, and connections can be drawn at any angle
or limited to 90° or 45°. Connections may not start or end in
mid air, only at legitimate terminals.

Connections can also be made automatically with the
schematic equivalent of a point to point autorouter. Click on
the terminals to connect and Ulticap will place the connect-
ing lines itself, though the route may not be the one a design-
er would have chosen and sometimes the “neatness”™ of a
human drawn schematic can be lost. But the attempts are
respectable and the results technically correct. Whether con-
nections are made manually or not, an automatic junction
feature creates junctions as wires are linked.

Any desired width of bus is possible, and as individual
connections are linked into the bus, it is the signal name that
defines the electrical connection. When connecting to an
existing bus, a pick-list of possible connections is presented
to make life easy. Creating a new bus, or any other signal,
makes use of automatic numbering, though the default name
can be changed and there is even the tfacility to place a bar
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over the name to indicate a negated signal.

For allocating names to a sequence of similar signals, once
the prefix or suffix is typed in, Ulrimate helpfully increments
the number as the user clicks down the signals. Up to 72
characters can be used to describe a signal.

Electrical rule checking is not unusual in cad packages.
What marks Ulticap out from similar products is that check-
ing is performed during wiring. with the package continual-
ly keeping an eye on connections, giving an immediate error
message if, for example, there is an attempt to connect out-
puts together. Similarty, a warning is given if two inputs are
connected with no other signal present. In either case a user
can over-ride the machine, giving all the benefits of having
someone helpfully looking over your shoulder without any of
the embarrassment.

Occasionally everyone must face the potential nightmare
of re-arranging an alrecady wired-up schematic. Ulricap
makes this less painful by using rubber-banding to make con-
nections follow symbols, as the crow flies, as they are
moved. Once the new position is settled, the old connections
are erased from the screen and re-routed. Re-routing tukes
several secconds depending on the complexity of the block
moved. But sit back and watch. take a few sips of coffee and
you can still feel as if you are working.

To help with clarity, different entities on the schematic
such as device names, identities, pin numbers, comments and
grids can be turned off at will, unclutiering the schematic and
allowing closer study of particular areas.

In theory, circuit diagrams can span an unlimited number
of sheets and as long as signals have been named appropri-
ately, connections will be maintained from sheet to sheet.
Multi-level hierarchical diagrams can also be created.

Creating components is straightforward though time con-
suming. and needs good access to the manual. Symbols are
drawn using lines and arcs, then pin numbers, default iden-
tifiers and package types are defined. One disadvantage of
having such extensive libraries is that symbol creation is a
rare enough event to forget how to do it.

The annotate utility is a good example of design automa-
tion, numbering components far quicker than a human could
and with 100% accuracy. All components that have so far
been labelled, such as U?A, will have a unique identifier allo-
cated to turn them into say U/5A.

Further post processing can produce a clear and readable
bill of materials though it is a shame there is no spare field
for an inventory number. However Ulticap can link to an
inventory control system by outputting the BOM as an ascii
file to be read into a dBuse compatible system of the correct
structure.

Hard copy
Schematic prints can be produced on plotters or printers
including lasers — but though the number of drivers looks
impressive, on closer inspection there are a lot of variations
on a theme, with operation limited to a small number of the
most common devices. Printers include HP Laserjets, Epsons
and IBM Pro-printers: there is also an extensive range of HP
and Houston Instruments plotters with one or two others.
Printing is a little long winded. First step is
to produce an intermediate plot file from the
schematic, taking a few seconds and leaving a
file on disk, then exiting Ulricap and entering
the Plotcap output utility program. Plotcap
allows selection of a printer driver and direc-
tion of the output to a file, if wanted. The print
can be scaled down to one tenth of normal or

| Ihe

supplie

thick. It looks -'1.!|||1Iir1;-_', but turns oul to be a real gem. Nol only

very readab
itarial booklet is
superticial, cnky

menstration files

over 100,000 vectors | decided to take lunch.

Dot mairix printing takes a while, even ir. draft mode, and
the vector to raster conversion gives a few furry edges. But
by expending a little more time, a three pass print can be cre-
ated which yields very good results and makes the wait
worthwhile. On narrow printers large sheets are printed in
strips with a slight overlap for later re-assembly,

PCB layout
Ultiboard for PCB layout presents an almost identical screen
to schematic capture and the menus, though different, oper-

ULTI-cap V1.38, 82 Jan 1992
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| Start-up and mranual

Ultimate's user manual is an impressive black and zold ccvered A3

T

es it cover all the tean

orm, it also gives detciled comments on the managem

ad place to start for those learning about

covering the

v manual also contais a wealth

Dack juslt over 4an inzh

of electronic de
mate, It is tair
. but gives a taste of the possibilities and good use

Moving a block
drags all the
connections with
it. After moving,
connections can
be rerouted.

Recording a
macro makes
repetitive tasks
easier.

(C) ULTImate Technology NL 1988, 1992
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Printing itsell is very time consuming. seems to hand e everything: just select a few drivers for screen, printer and plotter unde- men 4

Plotcap keeps users informed of the number
of vectors it has processed: after 45min and
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September 1992 ELECTRONICS WORLD + WIRELESS WORLD

tile 1 needed!?

727



PC ENGINEERING

Visual grid can be
turned on or off
and adjusted.

Jisual grid

Histograms help
indicate routing
channel density
and, once the
designer has
become used to
them, can be a
valuable tool.

Border

Pins

Pin 1 mark
Drill marks
Shape

Comp. text
Alias

Text

Vias

Unrouted pins
Visual grid
Force vectors
iistograms

Actual polygon
Connect Errors
DRC Errors

ate in the same way. Thirty two layers can be accommodat-
ed and the maximum board size is around 20in square — larg-
er for the more expensive versions. Smallest grid size is
0.001in, as is the thinnest track if the board manufacturer can
cope with it.

At around 200 components, the library is smaller than the
schematic one, but still adequate, and provides a good range
with plenty of surface mount chips, passives and some pin
grid arrays. Unfortunately some ol the devices have been
designed with text over the component pins, and will need
editing.

The starting point is to define the outline of the board, in a
fairly simple drawing exercise. then read in files produced by
the schematic capture programme. File structures are given in
the manual and there are useful links to the output of other
packages; for example, Ultiboard will accept files from other
products such as Orcad. After reading in the data, compo-
nents appear above the board ready to be moved into posi-
tion.

The designer’s judgement is used to decide where best to
locate the parts. But Ultiboard gives some assistance with
what are called force vectors — lines emanating from the cen-
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SUPPLIER DETAILS

Version Capacity) Schematic PCB Combined
(pins capture  layout

Challenger 700 £175 £295 £395

Entry level 1400 £290 £895 £990

Advanced 2800 £475 £2690 £2975

Professional unlimited £950 £4475  £4950

Ultimate Technology (UK) Ltd, 2 Bacchus House, Calleva
Park, Aldermaston, Berkshire RG7 4QW. Tel: 0734
812030 Fax: 0734 815323.

tre of each package, designed 10 indicate the direction and
magnitude of movement that would help reduce connection
lengths. The idea is an interesting way of assisting human
intuition with calculated data, graphically presented, though
it gives some curious indications as parts are moved about.
But with experience, the method begins to inspire trust and
most users are converted.

Another interesting aid to the designer is the plotting of
histograms along the edges ot the board. The manual says
that these show the available routing channel density and
peaks in the histograms should be avoided. Again, with expe-
rience, the information can be valuable, for example where
the designer is aware that a bus has to traverse the board.

It all this visual data does not overload the designer then, at
the press of a key, all the relevant connections for a part can
be tumed on. The limited rats’ nest immediately identifies the
density of tracks and in which direction they are heading.

Key to successful cad

As the manual says: “Tteration is the key to successful cad”.
and with all the information to hand it is simply a matter of
experimentation. Moving parts is simplicity itself and if
required they can be flipped over and placed on the other side
of the board. Function keys are extensively used — to such an
extent that a template supplied to fit over them on the key-
board would be a definite help.

Many benefits of cad come from integration of schematic
capture and PCB layout, and Ultimate scores well here.
Assuming a netlist has been imported, defining all connec-
tions, then even manual routing is speeded up: click on a pin
and the program indicates all other pins that need to be con-
nected to it. The net name is given and links, as the crow
flies, can be displayed, and in a useful macro facility that
eases repetitive tasks such as the creation of a bus. keystrokes
are recerded and given an identity then can be played back as
many times as required.

A contiguration file defines a list of valid track widths and
associated clearances so, for example. difterent standards
could be called up for different jobs.

As with Ulticap, there is an on-line rules checker. and
while the board is being created, clearances are checked
against those defined in the configuration file. When a vio-
lation occurs, not only is there a bleep and a message, but a
small white circle immediately shows the location of the
problem. Usefully, all layers arc checked even if they are not
currently being displayed.

Flexible autorouter

Once critical tracks have been hand drawn the autorouter can
be brought into action either for all remaining connections or
a specified set. The autorouter is not the fastest around. But
what it misses in speed it more than makes up for in features
and flexibility, and gives very respectable results.

Many elements are configurable — such as the predominant
track direction on a particular layer and whether diagonal
starts to tracks are wanted — and it will work simultaneously
on many layers, or it can be limited to different layer sets for
different passes to organise the layout. “Trace hugging” algo-
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rithms can be enabled, causing tracks to run alongside each
other as much as possible, and where the design is not criti-
cal but speed is of the essence some of the intelligence can be
switched otf.

Via holes are treated as a necessary evil. The program will
try to minimise them if “via reduction™ is selected, and will
also shift those that have already been placed to make room
for more tracks if things get tight later. Ultiboard supports
blind, buried and through-the-board vias.

Plenty of memory is needed fully to exploit the autorouter,
and the more memory there is, the finer the grid can be and
the more possible routes there are to choose from.

The large magnitude of number crunching going on is indi-
cated by the recommendation in the manual that the
autorouter is allowed to work around the clock: prepare it
during the day then set it routing overnight. This may be a lit-
tle pessimistic because relatively small, not too dense boards
may route in a matter of minutes.

Further improvement, in addition to via optimisation, can
be gained by swapping gates and pins where this does not
affect the functionality of the design. Where it is clear what
need to be done, swapping can be manual. But watching the
program doing it automatically is much more fun.
Possibilities include gate swaps within chips, gate swaps
between chips and pin swaps on gates, a menu selecting
which of these are to be allowed. The program highlights the
pins it is “thinking” about and after each thought, updates the
force vectors and histograms. As each possibility is tried in
quick succession, the screen becomes a picture of activity.
The number of iterations can be specified and at the end the
package quantifies its success in terms of reduction in track
length. Naturally a record is kept of swaps made and by run-
ning the back annotate utility the schematic is brought in line
with the layout.

Producing artwork

All the usual output devices are supported: plotters, photo-
plotters and printers, laser or matrix. Drivers are included for
a range of popular devices and include a DXF file generator so
designs can be read into mechanical design tools such as
AutoCad. Like Ulticap, an intermediate plot file must be cre-
ated, to be operated on from a separate utility. Pen speeds,
aperture sizes and other parameters that need to be adjusted
are all available from the set-up menu and output can be
scaled from 10 to 500% in 1% steps.

A batch file is set up to define the number of plots, which
layers are plotted on each one and whether or not they are to
be reflected. In this way. outputting a complex multilayer
board can be set up and left to complete, perhaps overnight.
Different batch files can be created and called up for single
sided. double sided or multilayer boards.

Confidence inspiring

Ultimate’s comprehensive set of features, well tested by the
existing user base, means professional users should be able to
buy with the confidence that the package should meet their
business needs.

There are one or two unusual features, but it is probably
the quantity of libraries and quality of documentation that are
its strong points.

Of the four levels on offer, Challenger is good value, pro-
viding a professional design environment and almost all the
features of the rest of the family. More expensive versions
make good use of 286 and 386 memory management so offer
the capacity to deal with large and complex designs.

There is little to fault on either package.

The autorouter is impressive in its flexibility, and the per-
formance will not disappoint. In use, both Ulticap and
Ultiboard inspire the confidence of well made tools that can
be relied on to see the job through.

Autorouter, 80%
complete after 38
minutes.

Ultiboard gives some
assistance in where best
to locate parts with its
force vectors. Lines
emanating from the
centre of each package
indicate the direction and
magnitude of movement
that would help reduce
connection lengths.
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Schematic capture:

-xtensive symbol libraries.

2in and gate swapping.
Annotation and back-annotation.
Real time electrical rule chech.
Hierarchical sheet structures.
Ansi and IEC symbols.
Automatic connection.
outing.

Bills of materials.

Board layout:

32 layers.

Force vectors.

Density histograms.

Multiple strategy autorouter.
Real time clearance check.
Via optimisation blind, buriec
and through board vias.

DXF translator.

Macro facility.

All direction
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BROADCAST

Should we prepare to
watch widescreen TV?
Can the present PAL
system adapt itself to
providing better quality
pictures? Should we be
reading the last rites
over MAC? The world’s
broadcasters have
never had to face so
many technical
development decisions
in such a short period.
Barry Fox reports from
The International
Broadcasting
Convention,
Amsterdam.

n spite of the confusion over professional
recording, and broadcast transmission
standards, the clear and logical swing is
towards digital technology.

This was the message broadcast from the
International Broadcast Convention recently
held in Amsterdam despite pockets of ana-
logue resistance.

Undoubted surprise of the show was the
demonstration of a terrestrial HDTV sys-
tem using digital transmission.

HD-Divine (Dlgital Vldeo Narrow-
band Emission) was developed by a
group of Scandinavian broadcasters,
manufacturers and PTTs .

The raw data rate for this 1250-line
digital system is 1.2Gbit/second, with
Eureka standard compression down
to 140MB/s. The Divine coder com-
presses this signal to 27Mbit/s to
include four sound channels, each coded
at 128kb/s using the Musicam compres-
sion system developed for Digital Audio
Broadcasting.

TECHNOLOGY

tunes to a different programme

The group. comprising Teracom, Swedish
Television, Telia Rescarch, Norwegian
Telecom, Telecom Denmark, Digital Vision
and Sintel, believes that it will have a modu-
lator to squeeze the digital data stream into a
conventional 8MHz terrestrial tv channel by
the time you read this. This paves the way for
a domestic widescreen HD service.

It hopes Divine may soon become an offi-
cial Eureka research project.

Its demonstrators at IBC were working with
prototype real time coders and decoders.
Becuuse the broadcast signal is in digital code,
it can be transmitted at much lower power
than a conventional analogue TV signals. This
should allow transmission in the taboo chan-
nels which lie between today’s pal programme

channels and are currently unused because of

the risk of interference.
The timescale for Divine is long term,
“before the year 2000”7, because there is a
world of dif-
ference

730

between showing a laboratory prototype and
fabricating a set of microchips which do the
same job at a pricc which consumers can
afford.

Squeeze on Space

The TBA’s labs near Winchester began work
on a terrestrial digital TV system called
Spectre (Special Purpose Extra Channels for
Radio Communications Enhancements) in
1989. When the facilities were sold off as
NTL (National Transcommunications Ltd) the
Independent Television Commission gave
NTL a contract to continue work on Spectre.
At IBC, NTL revealed that it has also been
developing its own version of the system for
use with satellites. NTL’s System 2000 will let
broadcasters transmit several TV programmes
from each satellite transponder.

Sceptre can be used either to squeeze sever-
al pal quality channels into the bandwidth of
one analogue pal signal, or carry one wide
screen TV programme into the home. One
estimate is that Spectre could provide the UK
with up to 20 extra TV programmes.

Recently NTL and the ITC ran unannounced

field tests in Devon, broadcasting low level

data signals in taboo channels (the channels
in any area which cannot safely be used
for analogue broadcasting) from the

Stockland Hill and Beacon Hill trans-

mitters. The object was to test the digital

signal for error rate in hilly areas prone
to multipath, and to see whether any pal
viewers complained about interference.

The error rate, checked by a van, looks

good, and there have been no complaints.

Most satellite channels can, if suitably
configured, carry two analogue pal chan-

nels. In practice they often carry only one. If
the broadcast signal is converted into digital
code, and the power reduced, the same band-
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width can already carry four full widescreen
pal-quality programmes.

System 2000 features divisible capacity: it
can deliver eight pal-quality programmes from
a single transponder, cach with a data rate of
12MB/s. Halving or reducing to a third
(4MB/s) still delivers a service of VHS quali-
ty which might be adequate for business con-
ferencing.

Increasing the data rate to around 20MB/s
extends the system to HDTV quality.

NTL is not saying how System 2000 should
be used. just offering a coder/decode which
lets users make their own decisions. Chips for
real time coding and decoding will be ready in
November. The hardware goes on sale soon
after.

Initially the price will be pitched at business
users or point to point or multipoint distribu-
tion, below professional broadcast cost levels
and above consumer price levels.

"But.” Bruce Randall of NTL was telling
people at IBC "once the chips are available,
we are open to suggestion™.

are compatible with conventional  pal
receivers. When pal-plus signals are received
on pal-plus sets they will not just be wider,
they will be clearer too. with better resolution
and fewer artifacts like cross-colour.

Untortunately pal-plus produces letterbox
pictures on conventional 4:3 sets. People will
see a widescreen image with black borders at
the top and bettom of the picture. On the
Continent of Europe viewers are already
accustomed to watching letterbox transmis-
sions, but in the UK (like the USA) letterbox-
ing is a new idea.

Dr Albrecht Ziemer, Technical Director of
ZDF and Chairman of the pal-plus Steering
Committee talks of a “soft start™. Some pro-
gramme material may be broadcast in 14:9
aspect ratio, as a temporary compromise
between the old 4:3 and new 16:9 formats.
Viewers with 4:3 sets will see on.y narrow
black borders at the top and bottom of the
screen: viewers with new widescreen sets will
see narrow black curtains at each side of the
screen.

Also, as part of the

soft start when 10%

of viewers have pal-
plus sets. the broad-
casters will transmit
10% of their material
in letterbox: when
the number of view-
ers with new sets
rises to 20%, the per-
centage of letterbox
material will
increase accordingly.

The original plan
was to make pal-plus

a side panel format,

with 4:3  transmis-
sions containing dig-
ital information
which new
widescreen sets

A consortium of Scandanavian manufacturers
has taken a big step for television with the
launch of Divine, a high definition digital
video narrowband emission system.

NTL hopes for a further contract from the
ITC, as the original comes to an end later this
year.

Looking through the letterbox

Pal plus consortium of European broadcasters
and manufacturers showed the widescreen,
improved definition pal system. the product of
three years’ development. The group now
describes its technology as a final system,
ready to fine tune and standardise.

ZDF carried out on-air tests from German
terrestrial transmitters in March and there
were further tests in Hilversum last month.
The next step is to start building pal-plus cir-
cuitry down to consumer price points for a
commercial  launch  at the  Berlin
Funkausstellung in 1995.

Pal-plus will give terrestrial broadcasters the
chance to transmit widescreen pictures, which

could decode as side
panels to make 16:9 pictures. This idea was
dropped for two reasons. Film producers
would have had to contin-

BROADCAST

Panasonic's AQ20D is a digital processing
camera

(which has less than 625 lines) to fill a 625
line scrzen.

Pal-plus threat to mac

Both Dr Ziemer and Charles Sandbank,
Assistant  to  the BBC's Director of
Engineering. admit they see pal-plus as a
“defensive measure™. The Group's work has
been done voluntarily, without any govern-
ment subsidies. The broadcasters want to keep
pal alive. against competition from mac and
any other widescreen format that is offered to
the public.

This raises the question of whether pal-plus
could threaten the survival of mac. which has
so far failed to sell as well its mentors Philips
and Thomson had hoped.

Both Dr Theo Peck, Director of Philips’
Video Display Products Division, and Jacques
Sabatier, Senior Vice President of Corporate
Research at Thomson Consumer Electronics,
refute suggestions that mac is dead, or likely
10 be killed by pal-plus. They say the issue of
survivzl and success is something which the
public will decide.

Says Sabatier *“Mac was optimised for satel-
lite, pal-plus for terrestrial TV. The aim in
each case is to bring 16:9 into the home. It is
more constructive to talk of the two systems
helping each other to achieve this than tight-
ing™.

ue shooting programmes
with all the action kept to
the central 4:3 area of the
widescreen, for the benefit
of viewers with 4:3
receivers. Also it proved
impossible to stitch the
side panels (which would
be digital) onto the central
image (which has to be
analogue)  without the
seams showing.

Pal-plus will now store
extra “helper” information
as digital code in the
unused. black lines of the
letterbox. This helper code
will enhance resolution
and make up for the fact
that a pal-plus set has to
expand the letterbox image

day.

HDTYV spells end to cheap
wigs, cheap game shows?

Overheard, from an engineer from Swedish Television who
was looking at super clear pal-plus pictures.

“I don’t want pal-plus. There is too much detail in the
picture. At the moment we can get away with crude scenery.
With pal-plus we will have the same problems they do with
HDTV. It costs around four times as much to paint the
backdrops so that they look natural”.

This is just what the BBC found when shooting the Ginger
Tree in HDTV. Wigs that looked fine in pal an NTSC looked
phoney in HDTV.

The Swedish producer reckoned he could shoot four quiz
shows a day in pal, using crude and quickly erected
backdrops. With pal-plus he might well be down to one a
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BROADCAST

Dr Ziemer confirms that although the pal-
plus group has patents on the system'’s key
technology, it would, it asked, license use for
satellite broadcasting.

“But the international regulators would have
to approve its use for satellites” says Ziemer.
*11 1s not up to the broadcasters or the manu-
facturers™. Explains Sabatier “Under European
law we cannot refuse to give anyone a licence
under the pal-plus patents. It is the same with
mac. We can perhaps be rather slow and cre-
ate some difficulties, but in the end we cannot
refuse and use the patents as a weapon™.

Although the pal-plus engineers are now
confident that they have cracked all the major
problems in processing widescreen pictures to
retain backwards compatibility with existing
receivers, they still have work to do on the
sound. In countries which already use Nicam
digital stereo, there is no difficulty. pal-plus
will use the same sound system. But in
German-speaking countries, which currently
use analogue stereo derived from separate car-
riers, there will have to be a modified Nicam
system for pal-plus. This will not be ready
until 1996 or 1997, a year or two after pal-plus
is launched. This could discourage people in
German-speaking countries from buying first
generation pal-plus receivers.

Mac: dying to impress?

Meanwhile Thomson was rising to another
challenge, a blistering article written by
Jacques Caumartin, of the Thomson's
Professional Broadcast Systems division. It
was published (in Advanced Television
Markets) on the day IBC opened and the day
Caumartin left Thomson after 26 years. In the
bluntest of language. Caumartin writes HD-
mac off as dead unless someone can find a

There is a general perception
that D2 mac and HD mac can
only be distributed by satellite
or wideband cable. The signal
needs a bandwidth of over well
over 10MHz if the analogue
picture detail and the digital
code used to carry all the
sound, data and picture assis-
tance information for HD dis-
play is to survive the journey to
the viewer's receiver.
Terrestrial TV channels have a
bandwidth of 8 MHz, at best.

The IBC demonstrations were
picking up HD mac signals
relayed by terrestrial transmit-
ters from the Telecom 2 satel-
lite. The satellite took its source
HD mac signals from France
Telecom in Paris. The PTT
Telecom tower in Amsterdam
then picked up these signals
from the satellite’s transponder
3, converted them from FM to
AM and re-broadcast them with
200W transmitters in the UHF
band.

The widescreen pictures

received at IBC looked good.
So how was this seemingly impossible trick
done?

The PTT terrestrial transmitter was working
on two adjacent terrestrial TV channels {33
and 34). This gave a 12MHz working band-
width which was more than enough to carry
the 11.25MHz HD mac signal through
unscathed.

In practice very few countries have enough
UHF capacity available to allocate two chan-
nels to a single transmission. The IBC
demonstrations do nothing to answer
Caumartin’s challenge.

Slow motion supercomputer
TV viewers watching the Wimbledon
tennis tournament saw the first trials of
Gazelle, on show at IBC from British
electronics company Snell and Wilcox.
S and W worked with the BBC's
Designs Department to develop Gazelle
in time for the Summer Olympics in
Barcelona. It was then tested with a
side camera on the Centre Court.
Gazelle plays the magical trick of con-
verting the normally jerky movements
seen when a video or film recording is
replayed in slow motion, into smooth
slow movement.

Ampex has produced improved videotape
claimed to provide high overall performance
in all Sony Betacam SP applications.

way of broadcasting it from terrestrial trans-
mitters.

And, sure enough, at IBC both Thomson
and Philips were giving the first demonstra-
tions of terrestrial HD mac.

Until now the only way to get smooth
slow motion from film or video was to shoot
the original at high speed. Gazelle works with
any material shot at any speed. So it can also
be used to convert old silent film material,
shot at 16 or 18 frames per second, into any of
the different picture speeds (24, 25 or 30 Hz)
used by the cinema and TV systems in
Europe, the US and Japan.

The core idea is to analyse each picture of a
motion sequence and detect what objects are

The FDL90 system from BTS is able to deliver
in both conventional 4:3 and the new 16:9
formats. Will film makers be able to decide
which format they will use on new
productions?

moving, where they are going in the picture
and at what speed and angle. Gazelle uses this
information to build new images which bridge
the gap between each source image. If the
slomo sequence is playing at one tenth normal
speed, then Gazelle builds nine images to
bridge the gap. If the source is running at one
hundredth normal speed, Gazelle constructs 99
gap-bridging images.

“This is a lot harder than it sounds” says S
amd W’s research director, Roderick Snell,
“because any mistakes will mean that the end
of the constructed sequence does not flow
smoothly into the next source image. You
have to get the trajectory of each and every
moving object just right™.

BBC engineers spent many man years in the
80s working on motion analysis as a means of
reconstructing high definition TV pictures
from signals which have been compressed for
recording and transmission. At the time, the
theoretical techniques were too expensive to
implement on a commercial basis. Snell and
Wilcox built a working system from military
image processing chips made by Marconi and
Ferranti.

Gazelle is really a supercomputer, working
as fast as, or faster than, a Cray. Working in
real time, it analyses each of the 700 pixels in
each of the 625 lines of the 25 pictures a sec-
ond used for European TV. Gazelle then com-
putes the trajectory of each moving object,
with accuracy down to one eighth the size of
each pixel. From this reservoir of sub-pixel
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SMALL SELECTION ONLY LISTED - EXPORT TRADE AND QUANTITY DISCOUNTS - RING US FOR YOUR REQUIREMENTS WHICH MAY BE IN STOCK

Tektronix 475 - 200Mc/s oscilloscopes — £400 less attachments to £500 C/W manual probes etc.

Marconi TF2008 - AM-FM signal generator — Also sweeper — 10Kc/s — 510Mc/s — from £350

tested to £500 as new with manual — probe kit in wooden carrying box

HP OC Current source type 6177C — £200.

HP Frequency comb generator type 8406A — £400

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

HP Vector Voltmeter type 8405A - £400 to £600 - old or new colour

HP Synthesiser/signal generator type 8672A — 2 to 18GHz £4000

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

HP Plotter type 98728 — 4 pen - £300

HP Sweep Oscillators type 8690 A & B + plug-ins from 10Mc/s to 18GHz also 18-40GHz. P.O.R.

HP Signal Generators type 626 - 628 — frequency from 450M¢/s to 21GHz.

HP Network Analyser type 8407A + 8412A + 8601A - 100Kc/s — 110Mc/s — £500-£1000

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

HP Down Converter type 11710B - .01-11Mc/s — £450.

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

HP Modulator type 8403A - £100-£200

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

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

HP Signai Generator type 8640B — Opt001 + 003 — .5-512Mc/s AM/FM — £1000.

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

HP 37555 + 3756 A — 90Mc/s Switch — £500.

HP Amplifier type 8447A — 1-400Mc/s £200 — HP8447F .1-1300Mc/s £400

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

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

displays used inthis set-up - 8411A — 8412 - 8413 - 8414 - 8418 — 8740 - 8741 - 8742 - 8743

- 8746 — 8650. From £1000.

HP Signal Generator type 8660C — .1-2600Mc/s. AM/FM — £3000. 1300Mc/s £2000.

HP Signal Generator type 8656A — 0.1-990Mc/s. AM/FM — £2000

HP 3730B Mainframe £200

HP 8699B Sweep PI-0.1-4GHz £750 - HP8690B Mainframe £250

Racal'Dana Interface type 9932 - £150

Racal/Dana GPIB Interface type 9934A - £100.

Racal/Dana 3301A-8302 RF Millivoltmeter — 1.5-2GHz — £250-£400

Racal/Dana Counters 9915M - 9916 -9917 - 9921 — £150 to £450. Fitted FX standards

Racat Dana Modulation Meter type 9009 - 8Mc/s — 1.5GHz — £250

Racal - SG Brown Comprehensive Headset Tester (with artificial head) Z1A200/1 — £350

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

Marconi AF Power Meter type 8938 — £200.

Marconi Bridge type TF2700 — £150.

Marconi/Saunders Signat Sources type — 6058B — 6070A — 6055B — 6059A — 6057B — 6056 —

£250-£350. 400Mc/s to 18GHz.

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

Marconi microwave 6600A sweep osc., mainframe with 6650 Pl — 18-26.5GHz or 6651 Pl — 26 5-

40GHz - £1000 or Pl only £600

Marconi distortion meter type TF2331 - £150. TF2331A — £200

Thurlby convertor 19— GP - IEEE - 488 — £150

Microwave Systems MOS/3600 Microwave frequency stabiiizer - 1GHz to 40GHz £ 1k

Bradley Oscilloscope calibrator type 156 — £150.

Tektronix Plug-ins 7A13 - 7A14 - 7A18 — 7A24 - 7A26 - 7A11 - 7M11 - 7511 —7D10 - 7312

St - 82— 86 - 852 - PG506 - SC504 - SG502 — SG503 — SG504 — DCS03 — DC508 — DD301

WRS501 - DM501A - FG501A - TG501 — PG502 - DC505A — FG504 — P.O.R.

Ailtech Stoddart receiver type 17/27A - .01-32Mc/s — £2500

Ailtech Stoddart receiver type 37/57 — 30-1000Mc/s - £2500

Ailtech Stoddart receiver type NM65T - 1 to 10GHz — £1500

Gould J3B Test oscillator + manual - £200.

Image Intensitiers — ex MOD - tripod fitting for long range night viewing — as new — £1500-£2000

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

ACL Field intensity meter receiver type SR — 209 — 6. Plugs-ins from SMc/s to 4GHz - P.O.R

Systron Donner Counter Mode! 6057 - 18GHz — £800.

Tektronix 491 spectrum analyser - t.5GHz-40GHz —as new — £1000 or 10Mc/s 40GHz

Tektronix Mainframes - 7603 — 7623A — 7633 ~ 7704A — 7844 — 7904 - TM501 — TM503

TM506 — 7904 - 7834 - 7104

Knott Poiyskanner WM1001 + WM5001 + WM3002 + WM4001 - £500

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

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

Ailtech 757 Spectrum Analyser — 001 22GHz - Digital Storage + Readout — £3000.

Dranetz 606 Power line disturbance analyser — £250

Precision Aneroid barometers— 900-1050Mb - mechanical digit readout with electron ¢ indicator

— battery powered. Housed in polished wood carrying box — tested - £100-£200-£250. 1, 2 or 3

B & K Sound Level Meter type 2206- small - lightweight — precision — 2" microphone —in foam

protected filled brief type carrying case with windshield & battery + books + pistol grip handle —

tesled - £170. Carr: £8. - B & K 2206 Meter + Mike + Book — less carrying case etc. - £145 Carr

£8. DISCOUNT ON QUANTITY

HP141T SPECTRUM ANALYSERS — ALL NEW COLOURS

TESTED WITH OPERATING MANUAL

HP141T +8552A or B IF-8553B RF — 1kHz—-110Mc/s-A IF — £1300 or BIF - £1400

HP141T +8552A or B IF-8554B RF — 100kHz-1250Mc/s-A (F - £1400 or B IF — £1500

HP141T +8552A or B IF-8555A RF — 10Mc/s- 18GHz-A |F — £2400 or B IF — £2500

HP141T +8552A or B IF-8556A RF — 20Hz-300kHz-A IF-A IF — £1200 or B IF — £1300

HPB8443A tracking generator/counter — 100kHz—110Mc¢/s — £500

HP84458B tracking pre-selector DC-18GHz — £750

HP ANZ UNITS AVAILABLE SEPARATELY — NEW COLOURS - TESTED.

HP141T mainframe — £550 - 8552A IF — £450 — 85528 IF — £550 — 8553B RF — 1kHz—110Mc/s

£550 - 8554B-RF — 100kHz—1250Mc/s - £650 — 8555A-RF — 10Mc/s-18GHz — £1550

HP 3580A LF-spectrum analyser — 5kHz to 50kHz — LED readout - digital storage — £1600 with

instruction manual - inter nal rechargeabte battery

Spectrascope 11 SD335 (S.A ) realtime LF analyser — 20Hz to 50kHz — LED readout with manual
£500 tested.

Tektronix 7020 plug-in 2-channel programmable digitizer — 70 Mc/s — tor 7000 mainframes —

£500 - manual - £50

Datron 1065 Auto Cal digital multimeter with instruction manual — £500

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

Aerial array on metal plate 9°'x9’ containing 4 aerials plus Narda detector — .100—11GHz. Using

N type and SMA piugs & sockets — ex egpt — £100

EIP 451 microwave puise counter 18GHz — £1000.

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

HP 8614 A Signai Generator 800Mc/s to 2.4GHz — old colour — £300. New colour — £600

HP 8616A Signal Generator 1.8GHz to 4.5GHz — old colour — £200. New colour — £400

HP 8620A or 8620C Sweep Generators — £400 to £1000 with IEEE

Marconi 6155A Signal Source - 1to 2 GHz — LED readout — £600

Schlumberger 2741 Programmable Microwave Counter — 10Hz to 7.1GHz — £750

Schiumberger 2720 Programmable Universal Counter 0 to 1250Mc/s — £600

HP 37203A HP-iB Extender - £150.

PPM 411F Current Reference — £150.

HP 5363B Time Interval Probes - £150.

HP 8900B Peak Power Calibrator - £100

HP 59313A A/O Convertor —£150

HP 59306A Relay Actuator — £150.

HP 2225CR Thinkjet Printer — £100.

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

HP 4437A 600 Ohm Attenuator — £100.

HP 8006A Word Generator — £150.

HP 1645A Data Error Analyser — £150.

Texscan Rotary Attenuators — BNC/SMA 0-10 60-100DBS - £50-£150.
HP 809C Siotted Line Carriages — various freq.encies to 18GHZ - £100 to £300
HP 532-536-537 Frequency Meters — various frequencies — £150-£250
Barr & Stroud variable filter EF3 0.14z-100kcss + high pass + low pass — £150
S.E. Lab SM215 Mk 11 transfer standard voltmeter — 1000 volts

Ailtech Stoddart P7 programmer — £200.

H.P. 69418 multiprogrammer extendes. £100.

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

H.P.6181 DC current source. £150

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

H.P. 3438A digital multimeter

H.P. 61775 DC current source.

H.P. 6207B DC power supply

H.P. 741B AC/DC differential voltmeter standard (old cotour) £100.

H.P. 6209B DC power unit

Fluke 80 high voltage divider

Fluke 431C high voitage DC supply

Tektronix M2 gated delay calibration fixture. 067-0712-00

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

Tektronix overdrive recovery calibration fixture. 067-0608-00

Avo VCM163 valve tester+book £300

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

Marconi TF2163S attenuator — 1GHz. £200

PPM 8000 programmabie scanner

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

Fluke 730A DC transfer standard

B&K 4815 calibrator head

B&K 4812 calibrator head

Farnell power unit HE0/50 — £400 tested.

H.P. FX doubler 938A or 940A — £309

Racal:Dana 9300 RMS volitmeter - £250

H.P. sweeper plug-ins - 86240A — 2 8.4GHz - 86260A — 12.4--18GHz - 86260AH03 — 10—
15GHz - 862908 - 2-18.6GHz. 86245A 5.9-12.4GHz

Telequipment CT71 curve tracer — £200

H.P. 461A amplifier — 1kc—150Mc/s — oid colour — £100.

H.P. 8750A storage normalizer

Tektronix oscilloscopes type 2215A — 60Mc/s — c/w book & probe - £400
Tektronix monitor type 604 — £100

Marconi TF2330 or TF2330A wave analysers — £100-£150

HPS006A Signature Anatyser £250 + book

HP10783A numeric display. £150

HP 3763A error detector £250

Racal/Oana signal generator 9082 - 1.5-520ic/s — £800.

Racal/Dana signal generator 9082H - 1 5-52)Mc/s — £900.

Claude Lyons Compuline — line condition monitor — in case — LMP1+LCM1 £500
Efratom Atomic FX standard FRT - FRK — 1-1-5-10Mc/s. £3K tested.
Muirhead fax receivers K649 — TR4 — solid state — speed — 60-90-120-240-auto - IC 288-576
—auto. £250 with book. Weather maps — papei rolls available. £2 each.
Racal 40 recorder — £350 — £450 in carrying bag as new

HP8350A sweep oscillator mainframz ~ HP11369A RF P! adaptor — £1500.
Ailtech — precision automatic noise figure indicator type 75 — £250

Adret FX synthesizer 2230A — 1Mc/s. £250.

Tektronix — 7512-7514-7T11-7511-81-852-553

Rotek 610 AC/DC calibrator. £2K + book

Tektronix 7L12 analyser — . 1Mc/s—1 8GHz. £1500.

Clark Scam Heavy Duty 40’ Telescopic Pneumatic Masts — retracted 7'8 — head load 40lbs —
with or without supporting legs & erection kit - in bag -+ handbook - £200-£500
Clark Scam Heavy Duty 70’ Telescoplc Pneumatic Masts —retracted 13'5" - head load 90tbs —
with or without legs + erection kit + handbook - £500-£800

Marconi TF2950 test set - £200

Marconi TF2016 signal generator — £150

Marconi TF2173 synthesizer - £150.

Marconi TF2015 signal generator — £150

Marconi TF2171 synthesiser — £150

Marconi TF2370 spectrum analyser — 110Mc/: — £1500-£2k

Marconi TF2512 RF power meter — i0 or 30 watts — 50 ohms — £80.
Marconi multiplex tester type 2830.

Marconi digital simulator type 28284

Marconi channel access switch type 2831

Marconi automatic distortion meter type TF2337A - £150

Marconi TF2370 spectrum analyser + TK2373 FX extender 1250Mc/s + tracking generator — £3k.
Marconi mod meters type TF2304 —£250

HP 746A high voltage amp — HP 745A AC calibrator — both — £250

HP 5240A counter - 10Hz to 12.4GHz - £400

HP 3763A error detector

HP 8016A word generator

HP 489A micro-wave amp - 1-2GHz.

HP 3582A analyser LF-25kc/s — £2.5k

HP 8565A spectrum analyser — .01-22GHz — £4k.

HP 5065A rubidium vapour FX standard — £5k.

Fluke 893A differential meters - £100 ea

Systron Donner counter type 605413 -~ 20Mc/5-24GHz - LED readout — £ 1k.
Racal receivers - RA17L - RA1772 - RA1779 - RA1792. PO.R

Takeda Riken TR4120 tracking scope + TR1304P digital memory

EG&G Parc model 4001 indicator + 4203 signal averager Pl

Systron Donner 6120 counter/timer A+B+C inputs — 18GHz — £1k
Racal/Dana 9083 signal source — two tone — £250.

Systron Donner signal generator 1702 — syntnesized to 1GHz — AM/FM
Systron Donner microwave counter 6057 — 18GHz — Nixey tube — £700
Datron 1065 Autocal multimeter — £500.

Racal/Dana synthesized signal generator 9081 — 520Mc/s — AM-FM
Farnell 88G520 synthesized signalgenerator — 520Mc/s — £500.

Farnell TTS520 test set — £500 — bath £900

Tektronix plug-ins —AM503 — PG501 - PG5C8 — PS503A.

Tektronix TM515 mainframe + TM55006 mairframe

Tektronix CG5001 programmable calibrationgenerator — £1k.

Cole power line monitor T1085 — £250

Claude Lyons LCM1P line condition monitor - £250

Rhodes & Schwarz power signal ganerator SLRD-280 — 2750Mc/s
Rhodes & Schwarz S parameter test adaptor .5-5200Mc/s ZPV-Z5
Rhodes & Schwarz vector analyser - ZPV +E3 tuner — 3-2000Mc/s
Rhodes & Schwarz Polyskop IV SWOB 4-1000Mc/s — 50 ohms

Bell & Howell TMA3000 tape motion analyser — £250

Ball Efratom PTB-100 rubidium standard maunted in Tek PI.

Ball Efratom rubidium standard PT2568-FREL

Trend Data tester type 100 — £150

Farnell electronic load type RB1030-35

Fairchild interference analyser model EMC-25 — 14ke/s—1GHz.

Fluke 1720A instrument controller+keyboarc.

{TEMS BOUGHT FROM HM GOVERNMENT BEING SURPLUS. PRICE IS EX WORKS. S.A.E. FOR ENQUIRIES. PHONE FOR APPOINTMENT OR FOR DEMONSTRATION OF ANY {TEMS. AVAILABILITY OR PRICE CHANGE. VAT AND CARR. EXTRA.
ITEMS MARKED TESTED HAVE 30-DAY WARRANTY.

Johns Radio, Whitehall Works, 84 Whitehall Road East, Birkenshaw, Bradford BD11 2ER. Tel. No. {0274) 684007. Fax 651160.
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BROADCAST

information the computer builds conventional
pal images which take the moving object
along its predicted trajectory. The constructed
images thus contain as much detail as the
source images.

Where the source images are clear, Gazelle
builds clear and smooth action. Where the
images are blurred or too fast to be captured
by the camera (as with some racket swings)
the reconstructed images may also be blurred
or missing. But the overall result looks decep-
tively natural.

Snell and Wilcox will now adapt the system
for use when converting TV programmes
from the European 25Hz rate to North
American and Japanese 30Hz rate. Gazelle
will also be used to smooth judder on panning
shots and for old silent film material up to TV
speed.

Gazelle costs £190.000. The DTI has paid
around 40% of the £2 million development
cost.

Changing standards in video

Broadcasters are moving inexorably from ana-
logue to digital recording. The makers of
recorders all agree that standards are essential,
but most believe their own format should be
the standard. The result is a mess of confusion,
bridging analogue and digital domains.

The first video recorders, made in 1956 by
Ampex in the US, were huge and used open
spools of 50mm tape. Recording was ana-
logue. Sony led the market into spools of
25mm (lin) tape and 19mm tape in U-Matic
cassettes, both still analogue. Later, Ampex
became heavily committed to C format.

Answering the need for field recorders and
camcorders, Sony and Panasonic developed
formats which use 12.5mm tape in cassettes.
Panasonic’s MII is loosely based on domestic
VHS and Sony’s Betacam built on domestic
Beta. SP then built on Betacam.

The first digital standard., dubbed DI.
records component video according to CCIR
standard 601. The luminance signal is record-
ed separately from the two chrominance sig-
nals. Digital coding is in 8-bit words with a
raw picture data rate of 216Mbit/s. The 601
standard now provides the option for 10-bit
coding but it is not implemented in DI
machines.

| e

The EBU's Serial Digital Interface provides
a standard for connecting digital machines of
either 8 or 10 bit standard, with a data link
running at 270MBits/s. The DI cassetic uses
19mm cassette tape, like a U-Matic but the
casseltes are not the same. The DI standard,
written by the SMPTE, defines a track layout
which lets the recorder interchange 625 and
525 line recordings.

To reduce costs Ampex
proposed the D2 system.
D2 uses a DI cassette but
records the TV signal in its
composite form as trans-
mitted to the public.
Luminance and chromi-
nance is mixed together
into a single composite
signal. This reduces raw
data rate to around
150Mb/s (depending on
the TV standard used).
Coding is §-bit.

Japanese state broad-
caster NHK developed D3,
manufactured and - sold
under licence by
Panasonic. D3 records
composite video at similar
data rate to D2 but uses
cassettes of 12.5mm tape.
After a year of production. Panasonic has sold
over 3000 machines.

One D3 cassette can hold four hours of
unbroken programme. The debit is that quali-
ty suffers if the recording is repeatedly copied
for editing or effects.

Panasonic now has a new component sys-
tem known (although not officially so by
Panasonic) as DS5. Britain’s Channel 4 has
chosen DS for its new studio centre at
Horseferry Road. D5 is a component system,
with no bit rate reduction, giving just over two
hours from a single large size cassette.

There is no D4; the number 4 is unlucky in
Japan.

Both D3 and D35 use the same 18um track
pitch and drum speed of 100Hz. The differ-
ence is that for DS, the linear tape speed dou-
bles trom D3’s 83.88 mm/s. Coding is 10-bit,
with luminance sampling at 13.5MHz. The
full data rate fits into the 270Mb/s Serial
Digital Interface now agreed as an industry
standard.

The DS machine will handle
either 4:3 or 16:9 material. and
can be switched to a sampling
rate of 18MHz for 16:9 record-
ing with full resolution. At this
rate it records with 8-bit code, to
keep within the SDI standard
data rate.

When the D5 machine plays
back a D3 recording it decodes
and delivers it as a component
signal.

Panasonic argues that 10 bit
coding gives higher resistance to

Combining portability and technology — Sony's BVP-90P.

quality loss with repeated dub-
bing. The disadvantage is that

maximum playing time is halved from four
hours 1o two hours per cassette. DS machines
will play back D3 recordings and broadcasters
can choose the format to suit their needs.
Typifying the longstanding rivalry between
Sony and Panasonic, Sony is countering D3
with a digital version of Betacam. Digital SP
will record digital component video on a cas-

Ampex DCT system uses 2:1 bit rate reduction and DCT coding.

sette the same size as those used for analogue
SP. Some Digital SP machines will also play
back analogue Betacam recordings.

Digital Betacam uses 2:1 data compression
to reduce the bit rate of the component signal
recorded on tape and thus reduce costs of the
equipment and extend playing time. A large
cassette will hold two hours. Machines come
in 625 line pal and (probably later) 525 line
NTSC versions. They are not switchable
between formats because the tape track layout
is simpler than D1.

Ampex now promises DCT, a studio pro-
duction and post production format. The
design aim was to offer a component format,
switchable between 625 and 525 line opera-
tion, at much lower cost than D1. DCT builds
on work done by Ampex for data storage.
DCT is an 8-bit system which, like Digital
Betacam, uses 2:1 bit rate reduction. Ampex is
cagey abut details but says that, as the name
implies. discrete cosine transtorm coding is
used. Data rate is around half the D1 standard
of 270Mby/s.

Although both Sony's Digital Betacam and
Ampex's DCT use bit rate reduction, both do
their compression work only on single fields
(whereas more drastic compression systems,
like MPEG standard for CD-I Full Motion
Video. work on several fields at the same
time). Single field working lets the DCT or
Digital Betacam machine work like a con-
ventional VTR, with freeze frame display and
single field editing.

Ampex had DCT hardware working on the
open stand. Sony was showing Digital
Betacam in a private room, by appointment
only. Panasonic was also demonstrating D5
only for press and prospective customers in a
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back room, using a D3 machine with two
racks of outboard electronics. Anyonce from a
rival manufacturer was rigidly excluded.

No visible difference?

Competition between formats has triggered a
hot debate on the pros and cons of compres-
sion. This debate will run and run.

Compression works on a simple principle
but is far from simple to implement, especial-
ly in real time. The simple principle is that in
every picture there is great deal of redundant
information, which need not be coded. In
comparison to the MPEG FMV compression
systems, the broadcast compression systems
are very mild, just 2:1. to halve the data rate.

Doubiters say there is no such thing as a free
lunch. Any compression of the picture signals
must create some problems, even if they are
not recognised until years into the future.
These are the doubts which led Channel 4 to
chose Panasonic’s D5, with no compression.

Panasonic stresses that neither D1, D2, D3
nor D5 uses any data compression.

In rebuttal, Ampex  claims, only rather
vaguely, that optimisation of DCT for studio
use makes cight bits work like 10. Sony
argues that when Betacam Digital compresses
the digital code, it is taking advantage of
advances in clectronics to simplify the
mechanics, without visibly compromising pic-
ture quality during normal editing. It has given
demonstrations comparing D1 with Digital
Betacam and suggest that once the tape has
been copied with compression, with no per-
ceptible loss of quality, data-compressed tapes
can be copied 30 times with no perceptible
quality loss.

Norwegian national broadcaster NRK
copied Digital Betacam material through ten
generations before deciding that it would be a
safe bet for use at the 1994 Winter Olympics.
NRK's engineers say they could see “'no visi-
ble difference™.

Random access video

Back in the analogue domain, imagine an edit-
ing system that gives instant access to differ-
ent parts of the same recording, with cross
cuts controlled by time code. Pioneer's Video
Disc Recorder delivers just this.

The system uses magneto-optical disc tech-
nology which allows the disc to be used,
erased and re-recorded. A pal version of the
NTSC hardware will go on sale in the New
Year for around £25,000. The discs will cost
£800 but can be re used a million times.

Magneto-optical recording technology is of
course not new; the computer industry already
uses it. A 30cm glass blank coated with rare
earth materials is tracked by a laser spot while
bathed in a magnetic field. As the beam
changes its intensity the surface spot gets hot-
ter and colder and switches its magnetic state
in line with the applied ficld.

The recording is then replayed, much like a
pressed disc, with a lower-powered laser beam
and polarising filter that detect the small
changes in optical characteristic caused by the
magnetic pattern. MO technology can work

BROADCAST

with cither digital or ana-
logue signals. Pioneer’s
VDR makes FM ana-
logue component record-
ings. So far enginecers
have found ditticulty get-
ting good bandwidth and
signal-to-noise ratio from
analogue magneto-opti-
cal systems. But Pioneer
has achieved a band-
width  for VDR of
4.8MHz, and claims a
signal-to-noise ratio of
46 dB in the centre of the
disc, with only a 3dB
degradation at each end

of the disc recording, and
no noticeable degradation after repeated re-
use.

The VDR deck can skip from the beginning
to end of its 32 minute recording in just 0.3
seconds. But even this blinding speed is not
fast enough for real time cditing cuts. So
Pioneer plays a clever trick to make access
instant. The VDR has two separate laser
heads. While one head plays one sequence of
a recording, the other searches out the next
sequence. Using time code to identify start and
stop points the VDR then switches scamlessly
from head to head and sequence te sequence.

Having twa heads also lets the VDR erase
one recording just ahead of a recording made
by the other. Previous systems have required
an erase pass before a fresh recording can be
made. The Pioneer VDR thus works like tape,

Pioneer’s LaserRecorder is claimed io be the
first rewritable videodisc recorder that
conforms to the pal TV format.

giving direct overwrite or existing recordings,
but with far faster access than tape can ever
offer. The twin head rcadout fecility allows a
recording to be replayed as it is recorded, as
from a tape recorder with confidence heads.
And once material has been copied 1o the disc
there is no need to re-copy through an extra
generation for cross-cut editing.

When the edited copy is taken from the disc
all the sequences are being sourced from the
same first generation copy. Pioneer says it is
looking at ways of extending playing time
from 32 minutes, and may eventually move
into the digital domain. u

“Today no trains to Brighton” mocked signs
outside the RAl Conference Centre in
Amsterdam during the International
Broadcasting Convention held there in early
July.

“This has brought in a lot of work for us
all” said the taxi driver who took me across
town to a press evening.

Meanwhile British government flunkeys
were swanning round the show pathfinding
a route for the British Ambassador to
Holland, who was visiting.

It is a safe bet that the Ambassador did not
dare relay back to Her Majesty’s
Government, and Michael Heseltine and the
DT! in particular, what a disgrace it is that
this British show has had to move abroad to
find a suitable venue.

As Tony Lawes, Publicity Director for the
IBC, put it with some obvious regret: “We
are here at RAIl because we don’t know
anywhere better. And we have no plans to
move anywhere else”.

The bottam line is that there is nowhere in
the UK to match the RAI Centre for facilities.
It is on a short direct train line from
Amsterdam Schipol airport. It is right by a
main road. There are plenty of hotels and
restaurants within walking distance, and a
taxi ride to town centre is easy and cheap.

The IBC outgrew the hotels in Park Lane.

IBC: Britain loses British show

Then it outgrew Brighton. Anyone who had
struggled with the cramped facilities knew
that. And getting to Brighton from Heathrow
was a nightmare. Driving there trom
London, or using the M25 to orbit London,
can be a miserable experience. Only the
train is relatively easy.

Birmingham has the space at its National
Exhibition Centre for IBC, but there are
nowhere near enough hotel rooms in the
area. The IBC needs 15,000 rooms.
Delegates do no want to have to travel in
and out of Central Birmingham to eat and
sleep. As Lawes puts it: “There is no
ambience at the NEC”. Anyone who has
been stuck there knows what he means.

If anything RAI is a bit too big. The press
facilities were relatively poor. The air-
conditioning in the main halls was
unfinished and suspect. One plan was to
hose water over the outside roof if things got
too bad. But IBC worked and may well grow
into the RAI space.

If the British Ambassador had eyes to see
he will have sent a postcard to Michael
Heseltine at the DTl which read “Having a
wonderful time at RAl. What Britain needed
was something like this — but don’t bother
about it now. It’s too late”.

BF
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/Mlcroprocessor Development Tools )
' UNIVERSAL ASSEMBEBLER

Relocatable - fast assembly

Caters for ALL microprocessors and controllers
Iterative macros

Intelligent jump facilities

Linker and MAKE facility

8081 DEVELOPMENT

Pascal, C and Modula2 Compilers
Simulator, Cross-Assembler, Linker and Editor

@@M/@&M EM@&&TO@ Sour_ce Ieyel Debugger
Multitasking support
ROM sizes from 2716 to 64 Mbit ! Supports ALL 8051 variants
Full bi-directional communications
Emulates all 24, 28, 32 & 40 pin devices @@@@@&MM@@@
Fast download - loads 4Meg in 10 seconds Universal programmer
Split and shuffle and paged ROM capability Low Cost E(E)PROM Programmer

EMULATORS - SIMULATORS - COMPILERS - ASSEMBLERS - PROGRAMMERSY|

8051 8085 Z8 68020 77C82 80C552 320C25 68HC11 6301 6502 87C751 65816 Z80 6809 8096 7720 MIPS etc. .

2 Field End, Arkley, Barnet, Herts EN5 3EZ Telephone: 081-441 3890 '\'\r\.{r

COMMUNICATIONS

CIRCLE NO. 119 ON REPLY CARD

Custom metalwork —
good & quick! Layo 1

Plus a wide range of rack-mountin
R N i atack PCB CAD/CAM

Send for our new § talogue. The ideal solution for the creative

Electronics Designer

* Schematic input
* Netlist input

* Autorouter

* DRC

* All common outputs

FROM £99

PENTAGRAM
ELECTRONIC
DESIGNS

Tel 0274 882609
IPK Broadcast Systems Fax 0274 882295

3 Darwin Close Reading Berks RG2 0TB
Tel: (0734) 311030 Fax: (0734) 313836 Discount for Educational Establishments

CIRCLENO. 120 ON REPLY CARD ‘ CIRCLENO. 121 ON REPLY CARD
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Photo CD's linking of
conventional 35mm
photography with digital
processing is set to burst
open the mass market for
electronic imaging.
George Cole pictures the
new Kodak technology -
and sees what else is
moving in the still video
sector.

odak's, Photo CD system, now
appearing in high street photo-pro-
cessors around the UK, will for the
first time bring digital imaging within
the range of anyone with a PC. The mass
attraction of Photo CD is that, unlike carlier
systems, it takes conventional 35mm film and
processes it to a digital image stored on disc

At the same time Canon, who entered the
market with the /on, recording images on elec-
ronic  data storage. has introduced an
enhanced version of its original still video
camera.

Both developments will help supply the
surging demand for electronic imaging sys-
tems. As personal computers turn into multi-
media devices — handling video and photo-
graphic images as well as text and graphics —
and desktop publishing evolves into desktop
colour imaging, this is a sector that is guaran-
teed to grow.

Major R&D programme

During the 1980s video cameras rapidly
replaced the home cine camera: would the
same thing happen to film? The American
film giant Kodak responded to the threat by
entering the video market with badged cam-
corders and video tape, and starting a major
R&D programme in electronic imaging sys-
tems.

Kodak researchers found that while elec-
tronic systems offered a number of advantages
over film (such as instant viewing, re-usable
software and easy image manipulation), video
systems could not match 35mm film picture
quality.

The result was the development (with

TECHNOLOGY

PHOTO CD:

Digital imaging on the high street
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High quality imaging is the aim of Kodak’s new system, and source images should be
photographic and n