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Dataman Introduces Omni-Pro at £395

S3 - The Best-Seller . £495

Wouldn’t you like an EPROM
Programmer that is Elegant?
Stunning? Superb?

These are words used by engineers to
describe S3. They often say S3 makes
their expensive lab-programmer look
stupid.  How can we disagree? When
designing S3 we tried to turn a boring
bench-instrument into something more
exciting: a compact, intelligent tool
which could be used for New Product
Development, with facilities such as
Editing and Memory-Emulation. We
made S3 small enough to ship in a pocket
and battery-powered so that it would
retain data and configuration, because
we were sure engineers would want one
cach. And they do! S3 is now the
best-selling programmer in the U K.

S3 is likely to fill needs that you never
knew you had! We can send you an S3
today on FREE TRIAL - 30 DAYS
SALE-OR-RETURN,

Optional S3 Modules...
EPLDS. CMOS PALS

32 pin EPROMS ..
40 pin EPROMS .

TR/ £128
RIS1/53 ... L LI2S
XICOR 2212 e [EN]

Optional S3 Developers Package
Software and Inside Information for engineers
who wish to study and customise $3. No
Secrets! Editor/Assembler (SDE see below ),
Circuit Diagrams. List of Calls and B1OS Source
Code L1958

S3 as a Development System...
The FREE Terminal Program which comes with
S3 provides Full Remote Control from your PC.
All keyboard functions are supported - such as
Editing. Byte and Block Shifung, Split &
Shuftle, Seek and CheckSum. S3isulso a
Memory Emulator - it will substitute ROM or
RAM in-circuit. You can try your program
before committing it to PROM.

S3 as a Programmer...

S3 will program virtually any EPROM or
EEPROM that will go in the socket. Without
recharging. vou can program 1000 modern fast
PROMS or 100 ancient slow PROMS. Operation
Is continuous with i mains supply: $3 can be
used while recharging. S3 does not monopolise
your computer for copying. editing or
programming PROMS. §3 uses latest high-speed
programming methods and supports FLASH
EPROMS. Program. Data and Configuration are
retained while turmed-off $3 has a ROM BI1OS.
but runs its main program in RAM. Software can
be upgraded instantly from a PROM in the
socket. SOFTWARE UPGRADES ARE FREE.

What you get with S3...

Muains Charger. Ring-Bound FactoFile

Manual. Emulation Lead (plugs into your ROM
socket). Write-lead thooks-up your uP
Write-Line when emulating RAM in a ROM
socket). FREE Software Upgrades by BBS.,
Technical Support by Phone. Fax and BBS and a
FULL THREE YEAR GUARANTEE.
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SDE Assembler .......£195

Develop your New Product in
an advanced Software Develop-
ment Environment.

Dataman’s SDE comprises a
two-window Editor, tast Macro
Assembler. Linker, Librarian, Serial
Comms and an intelligent Make facility
which automatically reassembles ONLY
those files you have edited. links them
and downloads to your
Memory-Emulator or Programmer.
SDE works very well with S3.

The Editor is pretty smart: it can tell you the
Absolute Address of any line of the Source-File.
The Assembler is pretty smart too: if it finds a
mistake it puts you back in the Editor at the right
place to fix it. SDE"s Multi-Processor version
supports all common micros - please ask for list.
The Disassember version creates Source Files
trom Object Code (e.g. from a ROM),

SDE IS NOT COPY-PROTECTED.

SDE Multi-processors & Disassemblers ....... £69Ss
SDE Multi-processors ....... ...£395
SDE Single-processor.

Omni-Pro................. £395

Programs BIPOLARS,
PROMS, PALS, GALS,
EPLDS, PEELS, IFLS,
EPROMS, EEPROMS

AND MICROCONTROLLERS.
Tests SRAM, DRAM

AND TTLICMOS logic

Omni-Pro uses a short slot PC card o0
make fast parallel transfers of data. It is
controtled by software with a
professional took and feel. The latest
quich-programming methods are
supported. Any of the usual
tile-transnission formats can be used.
Omni-Pro is compatible with all popular
PLD compilers producing JEDEC files.

Omni-Pro comes with this Universal
Guarantee: it WILL program all the
parts you need. Or you can have your
money back.

What you get with Omni-Pro...

An Excellent Manual in Pl English. A
quality 40pin TEXTOOL Double-Width Socket.
FREE Technical Support by Phone, Fax or BBS.
FREE Software Upgrades by BBS and a FULL
YEAR'S GUARANTEE.

CIRCLENO. 101 ON REPLY CARD

Strobe Eraser........... £175

Wipes EPROMS before you
can say “Jack Robinson”.

Our Flashy New Eraser wipes EPROMS
clean in seconds. You can do it to chips
on the bench, chips in-circuit or even
chips in the Programmer. Tidy up your
workshop tomorrow. Recycle all those
old Memory Chips!

UK customers - please add VAT
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Panasonic

Personal Computers

NOTEBOOK NEWS

80386SX 20MHz

60MDb Hard Disk
3Mb RAM standard

LIMITED OFFER PRICE

£1895

DIGITASK - NEW PRODUCT UPDATE

40MHz 386 TECHNOLDGY!
sAmazing 9.5 MIPS! e Norton ver 5-46! = AMD TRUE
40MHz 386 Processor-® Socketed for 80387/WEITEK
Sync/Async Copro ® BUS Speed selectable 6/8/12 MHz
© ETEQ Chipset ® 7x16 bit - 1x8 bit Expansion Slots ®
Dn board Diagnostics © Up to 32Mb on board RAM
Memory (SIMM) o 128K Cache Standard (exp to 256K on
board)  AMI BIDS with password protection ® XT Sized

Multilayer construction ® USA Researched & Manufactured.

This board is FASTER than a 486-33 with most software!
It represents amazing value for an American board at . .

just ... £759! fexci Ram)
“'SOLUTION'" 386SX-16

This MUST be the most cost effective SX mainboard on
the market!

© 16MHz 80386 processor ® Software CPU speed select
8/16MHz © 2.374 MIPS Norton 18.7 © Socketed for
BO3B7SX co-processor ® 1Mb Memory fited as standard ®
Memory expandable to SMb on board {SIMMS) e

Dn Board: 2 Serial. 1 Parallel, Floppy drive interlace &
IDE Hard Disk Interface! @ 5x16 bit + 1x8 bit expansion
slots  AMI BIOS e Full support lor MS-D0S/PC-
DOS/XENIX /UNIX/0S-2/NOVELL/PC-MOS e XT Sized o
US Manulactured.

Simply Amazing Value at £279!

GOLD 3865X-20C {with Cache!)
o |ntel 20MHz 386SX Processor e Built-in 32K Cache
memory ® 4.17 MIPS Norton 23 © Soltware speed select
on CPU 8/20MHz e Intel 80387SX co-processor support ®
8x16 bit expansion slots ¢ Up to 32Mb on board RAM
(SIMM] o AMI BIOS o XT Sized © USA Researched &
Manufactured ® TWO YEAR Warranty e Full support of
00S/0S-2/UNIT/XENIX/PICK/PC-MOS/NOVELL
As far as we know this board is unique—being the lirst
3868X to use Cache Memory to improve performance.
Providing real value running as fast as a 3860X clocking
at 25MHzt

Priced at just. .. £299! (excl RAM)

8Mb MCA 16/32 Memory Expansion Board lor IBM PS/2
Models 50/502/55SX/60/70/80 and Microchannel
compatible systems. Conligures automatically 1o a 16 or
32 bit BUS. Up to 8Mb expansion using 256K and/or
1Mb SIMMs. Supports conventional [backfill). Extended.
Expanded and EMS 4.0. RAM disk, prinispoof and disk

cache software supplied.

Just £129 (0Kb)

ISA (AT-BUS) 32Mb Memory Upgrade Board for
PX/XT/AT/PS-2 Model 30 and compatibles.
Expands almost any ISA BUS machine up to 32Mb using
256K. |Mb or 4Mb SIMMs. Software configuration no
jumpers.or switches to set. Supports conventional,
expanded. extended. and LM EMS 4.0 - PC Mag says:

Up to 40 times faster than Intel Above Board Plus on LIM

EMS 4.0 Test” Just £129 (0Kb)

-

N
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Tel (0293) 776688

Yet another aracking dedl from Digitask
Panasonic. Check out these features:

o BOAROSX clocking at 20M11z switchable to 10MIt7
« Socheted for BOZRTSN Math Co-processor
o 6OMb 19 ms tast [kand Disk
« AMb RAM Stndard exp to 3Mb Internathy
(et LIM4.0)
1.44Mb 3,57 Hoppy Dnve
« Dimensions: 310234 44 mm. Weight just 3.1 kg
Cincludes batten!)
« Ports: PFarattel Seial AGA RGB Extenial Kevboard
« Black on White 16 Greysatle VGA hacklit
LCIY sereen
Aitomatic Power Maagement tooptimise Banery Lite
+ Includes Carrying Case

NOW WITH ONE YEAR ON SITE
WARRANTY

TWINHEAD SUPERNOTE. Y63,

386SX 16MHz/40Mb/2Mb RAM/1.4Mb Floppy
Drive VGA Paper White LCD Screen/2 serial,
1 parallel, MS-DOS & GW BASIC inc. battery
and charger. DIMS: 280/220/43mm.
Weight approx 3Kg inc battery.

PRICE inc Carry Case £1495 Amazing Value!

DIGITASK AXIOM RANGE
SUPER SYSTEM SAVERS

AXIOM 3865X-16/124

* 386SX Processor. socketed for 387SX clocking at
16MHz » AMERICAN mainboard » 1Mb RAM standard
expandable to SMb on board.  Extended UK 102 Key
Keyboard ® 35 1.44Mb internal floppy drive. e FAST

124Mb Internat HARD DISK DRIVE (18ms IDE]. » 14" VGA
Colour Monitor. ® Microsoft MS-00S 4.01 and GW BASIC.
* AMI BIOS.

£1193! Amazing Value!

AXIOM 386-40/124/CACHE

o AMD 386-40MHz TECHNOLOGY! ® Socketed for
387/WEITEC co-processors. ® Up to 32Mb RAM on beard.
® 128K Cache standard expandable to 250K on board. ®
AMI BIOS. » Extended UK 102 Key Keyboard ® 3.5°
1.44Mb internal floppy drive. ® FAST 124Mb internal
HARD DISK DRIVE (18ms IDE). » 14" VGA Colour Monitor.
e Microsoft MS-00S 4.01 and GW BASIC.

£1920

We'll say it again—this machine will
speedlist FASTER THAN A 486/33 with
cache using 386 based software!

Price including 4Mb RAM fitted

Any configuration from Mono to Super VGA:
from 20Mb to 700Mb MFM, RLL, SCSI. ESD!
or IDE. Small footprint to Mini or full size
Tower and with any upgrade to suit your
requirements. Backed up by unrivalled
technical support both pre and post sale.

286/N and 386/N

Economical
Personal Computers

286N/1240  (4oMb) VoA coLour £977
386Nsx/1640 (40Mb) vea coLoun £1137

IBM PS/2

Personal

Computers.
SPECIAL! MOND  VGA
30-286 30Mb 1ML RAM 10MH,
mcludes Mon K/B & DOS 33 975 1275
PS/2 SYSTEM UNITS
507 60Mb 1Mb RAM 10MHz 889
555X 60Mb 2Mb RAM 16MH2 1.339
655X 120Mb 2Mb RAM 16MHZ 1.749
70-M61 60Mb 4Mb RAM 20MH2 2.249
70-121 12GMb 4Mb RAM 20MH2 2.349
70-486 120Mb 4Mb RAM 25MH2 3.785
35-A9 160Mb 8Mb RAM 25MH2 5.499
95-AKD 320Mb 8BMb RAM 33MHz 6.975
IBM PS/1
30Mb 512K RAM 137 VGA 10MH; 799

Digitask Business Systems L1d, Unit 2. Gatwick Metro Centre
Balcombe Road. Horley Surrey RH6 9GA

Telephone (0293) 776688 Fax (0293) 786902 Telex 878761 DIGIT G

NGITASN

=
Fax (0293) 786902

PRICES & MANUFACTURERS' SPECIFICATIONS SUBJECT TO CHANGE. PRICES 00 NOT INCLUOE VAT OR CARRIAGE.

DEALER & EXPORT ENQUIRIES WELCOME
CIRCLE NO. 132 ON REPLY CARD
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COMMENT

Men, machines and the
human condition

hrief: 60W Cuk Converter” in last

month’s issue will have had their work
cut out. The gremlins which live in the dark
places of every computer system went on
the rampage and reduced an excellent article
to gibberish. PostScript maths setting
appeared in place of the diagram sczns,
some diagrams were truncated while others
didn’t appear at all. We will be pleased to
send out a correct version of the document
to anybody who wants one: please see
p.629.

All our computing practices are designed
to make sure that this sort of thing can never
happen, even in the event of equipment
failure... yet it did. In this instance, the
consequences were upsetting for the author,
disappointing for the reader and a general
embarrassment for all concerned.

It seems rather ironic that the same issue
carried a detailed report on the A320 air
crashes of last year, etfec’ively a verdict on
the wisdom of using computers in the
primary flight contro! systems of passenger
aircraft. Author David Learmount of Flight
International stated quite properly that
computers were not implicated in either
incident. Further, rational analysis suggested
that the incorporation of electronics into
Class 1 systems does not increase the
chances of failure above those applicable to
purely mechanical alternatives.

It is therefore doubly ironic to report the
Lauda Air crash of a Boeing 767, due aimost
certainly to the failure of its digital engine
control system, shortly after we published an
official bill of health on fly-by-wire. We are
fairly sure that the electronics failed - for

Readers trying to make sense of “Design

whatever reason; the pilot reported that one
of two engines had gone into reverse thrust
while the aircraft was flying at cruise. The
three engine computers, which must each
independently agree on the need for an
action before it can take place, were
specifically programmed to forbid reverse
thrust selection except while the aircraft is
on the ground and in the landing phase.

It simply couldn’t happen... yet it did.

In fairness to Boeing, this type of engine
control has been around for 10 years without
reports of airborne reverse thrust activation.
Yet there remains a sense of unease when
we are forced to depend for our lives on
anything as capricious as computer software
running in hardware prone to alpha strikes,
glitches and supply transients.

Electronics hardware on its own is
certainly as reliable as the mechanics it
replaces or assists. The real problem arises
when electronics has to rely on people to
write the software to make it work.

Most people will be familiar with
computers operating outside aviation and the
dull, mechanical stupidity which
occasionally results: million pound gas bills,
mistaken identities and general systems
failure. Computer operators will know the
commonplace frustration of a machine
which locks up for no apparent reason. The
error can be traced to human factors in
nearly every case; software bugs, miskeying
or corrupted data are part of the human
condition. We can’t be completely sure of
anything which we build.

Aeraplanes don’t have Ctri+Alt+Del keys.
Perhaps they should.

Frank Ogden
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REGULARS

UPDATE

Pal TV in EC death pact

A new curo-directive on satellite TV spells
death for pal — but by wasting away rather
than murder. A recent meeting of euro-
telecomms ministers was presented with a
set of outline proposals — the Draft Directive
followed belatedly three weeks later.

Commissioner Pandolfi’s proposals go a
long way towards solving the commission’s
basic dilemma: how to achieve an orderly
progress, through D*mac, towards HDTV,
while acknowledging the interests of exist-
ing pal audiences and broadcasters.

The solution is an elegant mixture of stick
and carrot. D*mac will be mandatory for
new channels from the beginning of 1992.
For consumers, it will be an added-value
service by providing wide-screen pictures
for those sets able to receive them. This
includes some 4:3 sets. which have the
capacity to “letterbox™, as well as the new
generation of 16:9 screen models. D*mac’s
capacity to broadcast simultancously in
widescreen and 4:3 mode will accommodate
the remainder of existing TV sets.

To ensure the creation of an adequate
receiver base — and availability of any ser-
vices to all viewers — all satellite receivers
and all TV sets over 22in screen size (from

1993) will have to be fitted with D*mac
decoders. A subsidy fund would encourage
existing broadcasters to duplicate some of
their channels — especially movies and sport
— in widescreen D*mac. As for pal, existing
receivers should be able to receive existing
channels for at least five years.

Initial proposals were that pal should be
dropped once the percentage of installed
receivers with D’mac reached a certain level
(probably 70%). However, Commissioner
Pandolfi has already backed off from forcing
this point through. No mandatory cut-off for
pal is now included.

There has been an initial welcome for the
proposals among broadcasters. satellite
operators and manufacturers and a cautious
confidence that they could form the basis for
a Memorandum of Understanding. This
would provide a framework for action by the
industry, paralleled by a Directive, binding
on member states.

For SES-Astra, Koen van Driel described
the proposals as “a good compromising job™
by Commissioner Pandolfi. “We as a com-
pany wholeheartedly support that,” he
added.

He welcomed the link between Dmac and

Mine of information: Pitching your tent 200m underground might seem like the
perfect solution for campers who hate rain. But ICL have made camp deep in a
Cheshire salt mine for the much more serious reason of testing sensitive electro-
magnetic monitoring of computer systems. They don't have to worry about
mosquitoes either.

16:9 wide aspect-ratio: *A good consumer
benetit”, he commented.

The proponents of mac. such as Philips’
Peter Groenenboom, seem pleased with
progress, and relaxed about the laissez-faire
attitude to pal. Groenenboom, chairman of
Philips HDTV steering committee, and an
implacable opponent of pal has said: “The
very best thing is to put an end to pal in the
Directive — but life has its complications and
you cannot run away from realities.”

He praised the efforts of Commissioner
Pandolfi in achieving what he called “order™
over the last three months. The mac lobby
appears to be relying on the inclusion of new
satellites as well as new channels in the
D’mac requirement to ensure that pal’s life
expectancy ecquals the satellites carrying it.
For most Sky channels, and others on Astra
1A, that could mean between 1998 and 2000
before they must switch to D’mac.]

BSkyB initially maintained a strict no-
comment policy on the proposals, possibly
covering some intensive behind-the-scenes
bargaining over size of any subsidy.

However Rupert Murdoch, in Brussels for
publication of the Draft Directive, expressed
support for the 16:9 D*mac and pledged to
introduce it as soon as possible.

The proposals were presented to the
telecomms ministers of member states who
have now entered an intensive period of
argument over them. Britain’s minister of
state for telecommunications, John
Redwood, has already declared his opposi-
tion not only to the compulsory termination
of pal transmissions, now shelved, but also
1o the compulsory introduction of D?mac. It
would, he said, “impose unnecessary costs
on consumers...and depress the market for
satellite broadcasts.™ He also re-opened the
subject of digital TV, firmly rejected as too
undeveloped by the EC working group.
Germany. now with a million pal dish own-
ers of its own, robustly supports the EC line,
even including the termination of pal. These
differences are of less significance than
those already overcome by the once bitterly
opposed industry tactions. Agreement will
have to be reached by the autumn, since the
new Directive is due to apply in January |
1992, Already production plans for D’mac
equipment are well advanced.

Peter Willis
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UPDATE

Service is key to manufacturer survival

In the 1990s, according to a recent report’
from the National Economic Development
Council. itis service that will distinguish
between winners and losers. The key is for
manufacturers to form closer links with sup-
pliers and customers which. the report
claims, can cut costs by up 10 30% and
improve competitiveness.

Squeezing suppliers for short-term gain
should be serapped. says the report, as it is
lar better to build a long term relationship so
that in the short and long term both manu-
facturer and supplier will be winners.

Successtul companies and products must
now ofter more than price. delivery and
quality, delivering products that provide the
most cost-cftective solution to customers

over the required operational life™,

£9.5m fillip
for UK chip
research

The DTI and the Science and Engineering
Research Council have made £9.5m avail-
able to support two innovative rescarch
and development programmes in informa-
tion technology. The programmes are
aimed at encouraging greater participation
by smaller firms and giving research con-
sumers a bigger say in determining the
areas where technological advances are
required.

DTI funding for each programme will be
worth £4m and the Serc will be making an
additional £1.5m available to higher edu-
cation institutions for collaborative
research in design automation.

The Advanced Silicon Technology
Programme aims to improve the targeting
of silicon chip research by defining
requirements that cannot be addressed by
current technology, and. by working
closely with silicon research groups devel-
op novel solutions. The arcas expected to
be addressed include: parallel processing;
neural networks; high-speed/low-power;
“silicon-on-insulator” techniques. and
extended functionality.

The VLSI (very large silicon integra-
tion) Design Autornation Programme
should increase productivity and expertise
in the design of electronic systems by giv-
ing UK systems companies improved
tools and techniques for designing high
complexity silicon chips.The programme
will specifically look at high-level design,
novel architectures and niche-area tools.

Both programmes complement the much
larger European Esprit and Jessi pro-
grammes. These typically involve large
(£10m) projects from the mainstream sili-
con manufacturers and cad tool vendors.

The procedure starts at the design stage
and customers should be involved from the
beginning so that design has the customer in
mind. Suppliers 100 need to be committed at
this very carly stage which means there has
10 be a degree ol openness and trust between
manatacturer and supplier. Ideally products
should be designed using joint teams.

But the report warns: “You cannot create
new relations with all suppliers overnight.
Concentrate on the largest supplicrs, and
those components which are absolutely criti-
cal 10 your success™.

This inevitably leads to a reduction in the
number of supplicrs and avoidance of multi-
ple sources for the same product - though
the report acknowledges the dangers here.

Also small and medium sized companices

may not be able to put in the initial time,
eflfort training and finance to switch over to
anew way ol operating. But the report says
that all companices can benefit from using at
least some of the technigues it covers. and
small companies have the added advantage
of cremtivity and flexibility which the report
says should be nurtured.

Suggestions are bached by a guide in how
to implement the strategies as well as brief’
examples from large and small companics.
Stages include analysing the real cost of
manufacture which includes the whole
design phase, costs of unrehiable deliveries,
excessive inventories, poor guality and poor
service, and inaccurate invoicing.

Winning together in UK electronics. National
Economic Development Council. 071-217 3037

Over 850 air force veterans who played a
vital part in development and operational
use of radar during World War Il gathered
in Coventry for their first major reunion in
more than 45 years.

The unsung heroes of WWI, many of
whom had worked in ground radar stations
(known as Air Ministry Experimental
Stations) at home and overseas, helped
advar.ce radar technology during the grim
years. Veterans from Canada, Australia
and New Zealand joined their British
counterparts at a banquet with their
patron, Sir Bernard Lovell, RS, as guest
of houwour, and a special service in
Coventry Cathedral. Three of the city's
hotels held exhibitions of WWII radar
equipment, photographs and memorabilia.
The reunion was largely the result of per-
sistent efforts of a team of people over sev-
eral years, led by Harry Jurd, chair of the
organising committee, himself a radar
operator in the North African and Italian
campaigns.

Cuk converter and Labtech notebook

Two articles in the last issuc - review of
Labtech notebook and the article on the
60W Cuk converter - were victims of a
particularly malicious electronic publish-
ing gremlin.

Two text boxes in the Labtech review
which should have contained explanatory
text instead appeared as mysterious black
boxes.

In the Cuk converter article Figs. 1 and 2
were missing and the maths equations
were corrupted and appeared in the wrong
places.

We sincerely apologise to readers for
these annoyances.

Any reacder wanting the lost figures and
correct maths for Cuk should write to EW
+ WW and we will happily send a copy of
the correct, original article.
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The text for the two Labtech review
boxes is given below.

Dongle disappointment: First disappointment
occurred carly on when 1 opened the product box to
discover a dongle, that annoying piece of hardware
plugging into the paraliel port (to protect against copy-
ing) and without which the package will not work.

In mv case the software only sometimes worked
with it.

Software manufacturers do not seem to realise that
dongles are very unpopular with users.

How many manutacturers have thought about the
inconvenience caused when two or more packages are
foaded up on the PC each requiring a dongle?

Requirements: PCs and compatibles (PS2 versions
available): 640K ram: hard disc: dos 2.0 or later:
graphics card. Available from Adept Scientific, 6
Business Centre, West Avenue One, Letchworth,
Herts SG6 2HB. Tel: (462 480055,

£795 plus VAT includes onc manufacturer’s driver
and RS232 capability.
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RESEAPCH NOTES

Optical memories that won't blind you with science

Imagine an optical storage device that can
hold up to 10* bits of information in a single
spot the size of a pinhead. Or goggles that
automaticatly diffuse intense light to protect
their wearers from being blinded by lasers.

Such devices and many others are now a
step closer to reality following the discovery
of the world's first polymer having an opti-
cal characteristic previously found only in a
few small, expensive crystals.

This polymer is the first to exhibit the pho-
torefractive effect, that is, illumination by
light causes electrical charges within the
material to move, altering its refractive
index.

The discovery was made by four scientists
at IBM’s Almaden Research Centre, San
Jose. California - W E Moerner. Stephen
Decharme, J Campbell Scott and Robert J
Tweig. Since the photorefractive effect was
discovered 27 years ago by Bell Laboratories,
applications have been limited to laboratory
demonstrations in very simple geometries,
such as recording simple holograms or mak-
ing optical filters. This is largely because of
the expense of the crystal. Also. the strength
of the photorefractive effect in crystals is lim-
ited. Although electron donor and acceptor
elements are often intentionally added to a
crystal 10 create or enhance its photorefrac-
tive effect, a rigid crystal structure will
accept only relatively small amounts of dop-
ing before it distorts, losing both the
required optical quality and the photorefrac-
tive effect itself.

However, IBM scientists have suspected
for about three years that it might be possi-
ble to custom-design organic polymers to be
up to 10 times stronger photorefractors than
crystals. They also expected that such poly-
mers would still retain the desirable proper-
ties of being cheaper and easier to make into
usable forms, especially thin films.

The team started with an epoxy polymer
(called BisA-NPDA), which has a refractive
index that changes when exposed to an clec-
tric field. They then added an organic photo-
conductor material (called DEH) used in

Safe specs: protective coatings on goggles,
and high density memories are two
applications of photorefractive polymers —
materials that change properties in response
to light passing through them.

copiers and laser printers to serve as the
charge transport agent. The resulting poly-
mer mixture exhibited a modes! ohotorefrac-
tive effect - a diffraction efficiency of 0.01
to 0.001%. Moze recently a much stronger
photorefractive effect - up to 9.1% diffrac-
tion efficieacy - has been achieved with a
mixture of DEH and another epoxy formula-
tion (called NNDN-NAN).

When two laser beams cross within a pho-
torefractive material, they create a pattern of
electrical charge similar to a hologram that
changes the optical properties of the very
material it is passing through. In some cases,
this effect permits one to store 100 complete
holograms or images - cach conining more
than one million bits of information - in a
tiny volume, about 3mm?, G, if coated onto
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goggles. a photorefractive film could dis-
perse a laser beam so the intense light does
not damage the wearer’s eyes.
Photorefractive materials can also improve
the optical quality of laser imaging and opti-
cal communications devices through a prop-
erty called phase conjugation. Since a pho-
torefractive hologram can contain essentially
real-time information about the optical qual-
ity of the medium the light passes through

Galileo in a jam

Galileo, the $1.3 billion space mission, des-
tined to explore Jupiter in 1995 is in trou-
ble.On April 11 this year, 18 months into the
flight. mission controllers at Nasa's Jet
Propulsion Laboratory sent a signal com-
manding Galileo to unfurl its 4.8m high-gain
antenna. This fragile. gold-plated umbrella-
like structure is the means by which most of
the data from Jupiter should be transmitted
back to Earth.

Drive motors controlling the antenna
whirred into action and the structure began
to unfurl. But before it could click fully
open, something apparently jammed on one
side of it. Subsequently attempts have been
made to unfurl this vital antenna, but at the
time of writing there hasn't been any suc-
cess.

Nasa are now pinning their hopes on a
technigue more commonly employed to free
jammed car parts: they're rotating the space-
craft into sunlight so as to warm up the cen-
tral post. The idea is that differential expan-
sion could free whatever is causing the
antenna to jam. If that fails. the high-gain
antenna will be moved into darkness to
achieve much the same effect as a squirt of
freczer aerosol on Earth.

What's more interesting from a radio engi-

(such as turbulent air or an imperfect lens),
reflecting a signal off such a hologram back
through the medium reverses the effect.
compensating for any distortions along the
optical path.

The IBM tcam demonstrated this by pro-
jecting an image through a lemonade bottle
and using phase conjugation to return the
tmage to its original clarity,

Amazing what modern science can do!

neer's potnt of view is an experiment to try
to discover what kind of shape the antenna is
in and how far it is extended. Nasa plan to
turn on the microwave transmitters and then
plot signal strengths and radiation patterns
received here on Earth. From this informa-
tion they hope to discover much more about
the precise orientation of the antenna than
could ever be gleaned from engincering data
transmitted by the two low-gain omni-direc-
tional antennas.

Yet another approach to the problem
mahkes use of an identical spare antenna here
on Earth. Inside JPL’s spacecraft assembly
facility at Pasadena. a tcam are furling and
unfurling the fragile umbrella with its gold-
plated mesh stretched over graphite ribs.
The idea is to try to recreate the fault condi-
tion and understand why the antenna in
space is misbehaving. As with the spacecraft
antenna itself, this backup unit is being ther-
mally cycled. this time to try to make it jam.

The only problem with these simulation
experiments is that the Galileo high-gain
antenna was never designed to be unfurled
and re-folded hundreds of times. So the
experiments have to be undertaken very
carctully indeed.

Nasa project manager Bill O'Neil is confi-

Australia's alternative national grid

What may prove to be the longest elec-
tric circuit in the world has been discov-
ered underneath Australia. A big geomag-
netic survey of the whole continent
(Australian Science and Technology
Newsletter Vol 3 no 6) reveals a 6000km
current running from Western Australia
through the centre where it divides into
two branches, one flowing north through
Queensland into the Gulf of Carpentaria -
the “gap” in the top of Australia .

The path of this natural current, created
by the Earth’s changing magnetic field,

lies about 15km below the surface and is
up to 200km wide. It flows through natu-
ral mineral deposits and may provide sci-
entists with useful information on what
these deposits contain.

Dr Francois Chamalaun of Flinders
University in Adelaide, who did the sur-
vey, says that such underground currents
may eventually provide valuable clues
about the formation of oil and gas forma-
tion

Maybe they could even explain why
kangaroos hop!

Galileo space probe: troubled, but still on
target for jupiter

dent that if nothing breaks. the antenna will
cventually be fully deployed. There are.
after all, four ycars in which to keep trying.
But as a final fall-back. there's an even more
ingenious idea floating around JPL: that of
sending up a repeater spacecraft that would
receive the signals from Galileo's damaged
antenna and relay them to Earth.

What makes the idea possible is the long
route currently being taken by Galileo. In
order to reach Jupiter with minimum rocket
power, Galileo is making usc of planetary
gravity to accelerate it on its way. Like a
giant slingshot the spacecraft swings around
Venus and twice around Earth before wing-
Ing its way to Jupiter. So il a ‘rescue’ craft
were launched directly to Jupiter it could
castly catch up with the beleaguered probe.

Such an expensive solution though won't
be necessary for everything Galileo is plan-
ning to do. This October., for example, it will
be passing the asteroid Gaspra. In the
abscnce of the main antenna. Galileo could
record all the data from Gaspra and later
play it back slowly Earth via the two small
antennas, Even when it reaches Jupiter. a
significant part of the mission could still be
accomplished in this makeshift fashion.

632

ELECTRONICS WORL D + WIRELESS WORLD August 1991



No fuss No mess
No wires
No worries

These are all aspects of the intelligent home.

Yet building this kind of intelligence into your customer’s
homes is no longer the difficult option. e ————————————— 1

Because now, one of the most sophisticated systems is

. X I'd like more information about the SUPERSWITCH |
also among the easiest to install.

transmitters and photo-electric smoke detectors.
The SUPERSWITCH WireLess system is epproved by the L EWWW8 |

DTland complieswithBS6799.3. =TT TsTssssTEEET
Like the entire SUPERSWITCH range, which includes

[ ]
electronic time controls for domestic applications, this is a rare
example of advanced technology making life simpler for a
change.

So now you can plan for your customers peace of mind
without compromising your own.

I
! X . | WireLess Security Alarm System. Please send me |
The SUPERSWITCH WireLess Security Alarm System is | fulldetails, WITHOUT OBLIGATION. I
wire free, making installation quick and clean, while being | NAME 0
difficult for intruders to defeat. 0 0
Passive infra-red movement detectors, magnetic contacts, | COMPANY I
smoke alarms and portable panic buttons protect doors, | POSITION 0
windows and rooms, communicating with the controller by 0 0
radio signals, while giving regular diagnostic status checks the | ADDRESS I
same way. I I
The portable controller can operate 3 separate zones in one 0 0
house; upstairs, downstairs, even the garage. I = 0
The system provides status indications at the controller I CODE 0
and offers 24 hour protection using portable emergency/panic e
= X

WIRELESS SECURITY ALARM SYSTEM

Superswitch Electric Appliances Ltd., Houldsworth Street, Stockport, SK5 6BZ.
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What will be lost if the big antenna isn't
fixed will be the detailed inspection of
Jupiter and its moons.

Properly deployed, the high-gain antenna
will be able to transmit about 134kbit/s of

data from Jupiter. At the moment the low
gain antennas are transmitting about 1.2kbit/s
of engincering data, which will reduce to
about 10 bit/s when Galileo reaches its desti-
nation.

Dead stars tick to lively beat

A massive dead stars circling one another at
up to a tenth the speed of light. with one
emitting bursts of radio pulses. constitutes
the most precise cosmic clock vet discov-
ered. This binary pulsar, code-named PSR
1534412 will offer an exceptionally accurate
tool to study gravitational radiation of the
sort described in Einstein’s theory of
General Relativity. Such radiation has yet to
be detected on Earth. though equipment with
the necessary sensitivity is currently being
developed.

This binary pulsar and a single rapidly
spinning pulsar were discovered by
Alexander Wolszczan using the huge
Arecibo dish in Puerto Rico at an operating
frequency of 430MHz. In his report (Nature
Vol 350 no 6320), Wolszczan tells how the

pulsars were revealed by analysing a mass
of computer data using the Cornell National
Supercomputer Facility. What's special
about PSR 1534412 are the strong. sharp-
¢dged pulses that allow unprecedented mea-
surement accuracy. The period is in fact
0.0379044403665 +4x 10 s,

The two stars, each the collapsed remnants
of gigantic stars once bigger than our Sun.
arc made up of neutrons squcezed to such
extreme densities that one teaspoonful
would weigh a thousand million tons on
Earth. Because they orbit each other at such
an enormous speed, it is calculated that they
should lose energy in the form of gravita-
tional radiation. Measurement of how the
pulse repetition rate of the radio pulses
changes with time should enable astrophysi-

Closet engineers, where are you?

Many times in this journal I've tried,
almost in vain it seems, to stimulate
research into closet electronics. But judg-
ing from the marketplace, sanitary engi-
neers are even less inclined to embrace the
silicon age than their automotive counter-
parts. Could it be, | wonder, a result of that
unique British fetish for keeping water and
electricity apart - like matter and anti-mat-
ter? Or is it some deep-seated (sic) fear of
what might happen when things go wrong.
The most likely explanation is that elec-
tronics engineers, brought up on wholly
intelligible and utterly genteel terminology,
find the language of plumbing arcanely
impenetrable. You dont believe me? Just
visit the local plumbers’ merchant and ask
for a few screws, nipples, female couplings
and sex-reversers. You won't even raise a
smile.

Whatever the true reason for this techno-
logical impasse, the British public are still
highly suspicious-of having chips in the
closet. Even to this day | notice visitors
emerging from my own electric WC with a
bemused grin on their faces - though to be
fair it’s not the technological wizardry that
provokes their intrigue so much as the
22mm exit pipe.

Worried that my evangelistic enthusiasm
for bathroom electronics might be waning,
the Editor recently passed me a press
release from the Sloan Valve Company of
llinois. Not, as one might imagine, any-
thing to do with upper-crust thermionics,
but an organisation after my own heart.
R&D engineer Rich Kamysz bemoans that
“we have a lot of electronics technology in
space but little in public bathrooms”.
Warming to his theme, Kamysz declares:
“Restrooms are the last frontier in electron-
ics.” Cool it Rich; when did you ever see
Captain Spock go to the toilet?

Enough preamble. Sloan Valve have
made a “quantum leap” in faucet technol-
ogy (look it up in a dictionary) by incorpo-
rating a patented bendy printed circuit
board into their sensor-operated lavatory
faucet. Still puzzled?

Basically, it is a touchless tape that dis-
penses water when it sense your hands in
the washbasin. Infra-red technology avoids
the need for taphandles that can spread
germs. (Think about it: how do you wash
your hands before you turn on a conven-
tional tap?)

Hands-off taps clearly have a great future
at this final electronic frontier. But why oh

cists 1o test Einstein’s theory with a high
degree of precision.

The unigue characteristics of the pulsar's
radiation and the polarisation of its emission
will allow scientists to study another. previ-
ously unconfirmed relativistic effect called
geodetic precession. the wobble of the star
on 11s spin axis.

As more fast “millisecond” pulsars are dis-
covered, astronomers will hopefully be able
to combine the data and rule out measure-
ment errors due to carthbound atomic clocks
and irregularities in the Earth’s own rota-
tion. The resulting improvements in timing
accuracy should then make it possible to
detect. unambiguously, the ripples of ancient
gravity waves that warp space-time and
which change the distance cach pulsar pulse
has to travel to reach Earth.

Whether it will be here on Earth or 1500
light-ycars away in space, confirmation of
most of Einstein’s predictions seems close at
hand... relatively speaking.

Research Notes is written by John Wilson of
the BBC World Service

Public lavatories: the final frontier for
electronics?

why does the company list amusement
parks among potential users?
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CONSUMER ELECTRONICS

ex! year promises 10 be the most

interesting ever for the consumer

electronics industry. In the audio

market, Philips and Sony will bat-
tte for succession to the old compact cassetle
- Philips with 1ts digital compact cassette
(DCC) and Sony with MiniDisc (MD). In
TV, the new 16:9 format wide-screen sets
will become familiar items in high street
retailers but, at £3500 a 1ime. one suspects
not in many sitting rooms.

Consumers themselves know least about
the most innovative new product 1o hit the
market in 1992, the interactive CD, or CD-1.

The new audio and TV formats will sim-
ply replace consumer goodies which are
already a familiar part of most homes. CD-1,
however, is something new, enabling people
to interact with sound and pictures in a way
nol previously possible. lis proselytising
fans — chiefly Philips and Sony who pio-
neered the technology — are touting CD-I as
the consumer electronics flagship of the

1990s. However, cynics say that the lack of

popular software will consign CD-] 1o the
same graveyard as VideoDisc and quadra-
phonic sound.

CD-1 combines CD quality audio with
video, text, graphics and animation 10 create
a multi-media “world” through which you
can chart your own path. That world could
be a sophisticated computer game, a talking,
animated encyclopedia, a teach-yourself gui-
lar book or anything else that can fit onto a

VISION OF
THE FUTURE?

“CD-I will be the most significant mass market
electronics product since the compact cassette.” Thus
speaks the Philips marketing department about
interactive video technology based on compact disc.
But the history of consumer electronics is punctuated
with brilliant inventions which failed and indifferent
ones which succeeded. Karl Schneider looks behind

the corporate optimism.

compact disc. The picture is played through

a conventional TV set, with the option of

routing sound through a hi-fi.

For example, an early CD-1 package used
extensively by Philips to show off its poten-
nal is Treasures of the Smithsonian, which
lets you “walk around™ the Smithsonian
Museum in the US. You can choose any
route through the exhibits, stopping to get

more information on one that catches your
interest or, in some cases. actually playing
with the exhibit via a simple two-button and
joystick control pad.

CD-1 players also double up as conven-
tional CD to play standard music records.

The technology is a combination of con-
ventional CD, desktop computing and digital
signal processing techniques. At its heart is
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Learning the alphabet can be fun when you
have TV's Big Bird and his Sesame Street
friends as your teachers. Educational husiness
could be crucial to CD-I success.

the potential 650Mbyte random access stor-
age capacity of a compact disc. This opens
up a new world to sottware developers who,
until now, have had to fit their packages
within a few megabytes on floppy discs.
Other media. such as video tape. can
maich the CD storage capacity. But they
limit access 1o a linear journey through the
software — like a train. forced to follow the
path of the track. CD’s random access
allows unrelated jumps around a 650Mbyte
world at will... at least in theory. In practice,
the amount of freedom of movement is lim-
ited by the degree of branching written into
the software: the more branching allowed,
the more difficult and time-consuming (and
hence expensive) the package is 1o write.

The first hardware
CD-1 was originally developed by Philips.
an extension of its pioncering work on audio
CD. The firm published a provisional speci-
fication back in 1986. But Philips yuickly
opened its doors to involve other consumer
electronics manufacturers at an early stage.
in particular Sony and Matsushita. Standards
are all-important in consumer electronics.
By pulling the world’s three biggest con-
sumer electronics firms into the CD-1 fold
Philips hope to have put CD-1 in an unassail-
able position as the world’s consumer muln-
media format.

The first CD-I players will go on sale in
the US and Japan this October, followed by
a European launch in the Autumn of 1992.

Philips CD-I player includes bitstream CD
audio and photo compatibility

The industry got its first view of fully-work-
ing consumer CD-[ players in May, just five
months before they are duc to be in the
shops.

Wide variations in the styles of the players
reflect the hybrid nature of CD-I. bridging
the divide in most sitting rooms between the
TV and VCR on the one hand and the hi-fi
stack on the other. Philips’ player looks just
like a VCR, styled to sit comfortably under a
TV. Matsushita’s offering, branded with the
Panasonic name, is packaged to maich the
company’s mini audio systems. Typically.
Sony has shot off at a tangent and started oft
with a portable CD-I player measuring
135x54.5x 160mm. with a four inch LCD
colour screen.

None of the CD-I players shown so far can
provide full-screen, tfull-motion video
(FMV) (see box). The ability to display nor-
mal TV quality moving pictures over the
whole TV screen is important because it
would make it possible to show feature films
and pop videos on the CD-I format. as well
as widening the possibilities for CD-I[-spe-
cific software developers.

Originally FMV was supposed 1o be
included in CD-1 at its launch. But FMV
requires more than 100:1 data compression
of the digital video signal before the CD-I
player can deliver pictures off a disc fast
enough. Developing the complex compres-
sion and decompression algorithms and
chips turned out to be more difficult than
anticipated. So the initial US and Japanese
launches will be without FMV. However,
the manuflacturers maintain they will have
FMV ready for the European debut of CD-1.
US consumers will be able to upgrade thetr
pre-FMYV players with a simple plug-in
module. they say.

Software is the key
With or without FMV. everyone agrees that
the availability of eye-catching. innovative

CONSUMER ELECTRONICS

CD-l is due to be extended to include full
screen, full motion video (FMV) next year.
To do this requires highly sophisticated
techniques to reduce the huge amount of
data that would otherwise be needed. A
single TV picture contains about TM8B of
raw information and for FMV, 25 or 30
such frames have to be displayed each
second. So compression ratios ot several
hundred to one have to be achieved to
squeeze this data through CD-I's
170kbyte/s pipeline.

The MPEG compression protocol adopt-
ed for CD-I uses a combination of three
techniques:

Discrete cosine transforms are used to
store data in the frequency domain rather
than as at signal. When the data is coded
in this way, as much high frequency infor-
mation as possible is thrown away.

Differencing techniques make use of the
fact that many individual pixels an a
screen do not change between two con-
secutive frames. So once ane frame has
been stored, the next frame can be gener-
ated by just coding the changes from the
first frame.

Motion vectors reduce the amount of
data needed when part of a picture is sim-
ply moved as a block between one frame
and the next — for example when a €ar is
moving across the screen. Once the data
to display the car has been stored, the
only extra data needed is that required to
sav how far and in what disection the car
has moved between irames.
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software will be the key factor in deciding
the success or failure of CD-1. A CD-I play-
er is merely a black box, a piece of enabling
technology. The software will decide the
commercial fate.

No one knows this better than Philips. In
the early 1970s the company led the way in
the development of a home video cassette
recorder, only to lose out to the technically-
inferior VHS format. The simple truth was
that the average video hire shop had shelves
full of VHS tapes, a much smaller set of
Betamax movies and probably hadn’t even
heard of Philips’ eventual offering — Video
2000.

VideoDisc, Philips’ analogue laser disc
format for movies, suffered a similar fate.
Early forecasts predicted more than five mil-
lion units a year by 1990; total sales of the
players never even reached the 5000 unit
mark.

Scarred by these memories, Philips has
1aken the lead in building a network of deals
and joint ventures designed to ensure that
there are plenty of titles ready when the
players hit the streets.

In the US Philips set up American
Interactive Media, a joint venture with its

This page shows screen images from Spin
UK's Education Demonstration Disc. The
disc is aimed at pupils aged 11 to 14 taking
the Mathematics and Science National
Curriculum. The disc encourages children
actively to participate in the learning process

b | USINGLIGHT

B Eye: Focus
3 ] Sight Detects
: B Eyepisease Data

u

SCREEN 2

own music subsidiary Polygram. Since 1986
AIM has been developing the new skills
needed 10 write CD-I software, and the com-
pany expects to have 50 titles on sale in the
US by the end of this year.

In Europe, Philips has just formed Philips
Interactive Media Europe, with a mission 10
have at least 50 CD-I titles ready in each of
the six main European languages in time for
next year’s European launch. Rather than
developing software by itself. the new com-
pany will scour Europe searching for firms
or people with ideas that can be turned into
CD-I titles. PIME has been given a blank
cheque to fund these projects — another sign
of Philips determination not 1o get caught
without software.

Other deals include a joint publishing ven-
ture with Robert Maxwell’s Maxwell
Communications 10 make travel and lan-
guage-learning software and a deal between
AIM and Nintendo, the world’s number one
home computer game firm, 1o produce
souped-up CD-I versions of some of
Nintendo’s most successful games.

In the short term, almost all the CD-I soft-
ware on the market will come from compa-
nies set up on the initiative of hardware

by allowing them to view audio-visual essays
and then test their knowledge using interac-
tive simulations.

CD-1 employs a remote control or a mouse
in order to point and click on icons displayed
on the screen.

4 EYE: STRUCTURED |
Light
Pupil
Iris

manufacturers. But the long term aim is 10
encourage the development of a strong,
independent CD-1 publishing industry. To
this end Philips has embarked on a pro-
gramme to make it easier for firms 10 break
into CD-I title production.

Philips has its own CD-[ production studio
in Dorking which it is using as a facilities
house, allowing outside firms access (0 its
equipment and, more importantly, its CD-I
software experts. The company is also mak-
ing available a series of authoring tools for
use on Sun, Apple Macintosh and IBM PC
computers which turn text, images, sound
and control instructions into CD-I code. The
most  ambitious  package, called
MediaMogul, is designed 10 enable people
with no computing experience 10 produce
complete CD-I titles from scratch.

Unopposed system?

The establishment of CD-1 as a standard and
the hand-building of a new software industry
are particularly crucial because CD-I does
not have the market to itself. Commodore,
the US games computer maker, has already
launched a rival system called CDTV based
on its Amiga computer. Like CD-I, the soft-

Screen 1 shows the initial screen which
represents a classroom. The background con-
tains a blackboard for text on the left and dis-
play screens for images on the right. The
midground contains a table with three books.
The foreground contains a bar with the fol

SCREEN 4

SCREEN 6
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Until this year there were only two CD-I soft-
ware titles that anyone had seen working
fully — a golf game and the Smithsonian
museum guide. But at last new packages are
beginning to come off the production line of
AIM, the joint venture company set up by
Phitips and Polygram to develop and com-
mission CD-! software. Other companies will
have titles ready before the end of the year.

Children’s titles feature strongly in the cat-
alogue ot AIM discs ready now. There are
two Sesame Street packages, which use
Muppet characters to teach children about
numbers and letters. Children can learn the
alphabet with Big Bird in his nest, read a
story with Bert and Ernie or play number
games with the Count in his castle.

With Cartoon Jukebox children can colour
in characters in animations based on nursery
rhymes, with a separate segment that lets
them isolate each instrument and voice in a

lowing icons: bookmark, calculator, pencil,
magnifier, go back, pause, play, help and
tutor help.

Science
Screen 2 shows the result of clicking on the

SCREEN 8

Dixieland band to see how each part fits into
the whole. Children’s Musical Theatre
allows children to compose a song by
choosing from a total of 15,000 possible
lyric changes, and then watch it being per-
formed in either rock, classical or country
style by a group of animated performers.

A far more ambitious title, Sandy’s Circus
Adventure, is an interactive stotybook that
lets children decide the way the adventure
unfolds, by choosing from a selection of pos-
sible outcomes at key junctions in the story.

For adults there are serious titles, such a
teach-yourself photography course that
includes 25 interactive workshops on differ-
ent photographic techniques using examples
from three leading photographers. A novel
camera simulator turns the TV screen into a
camera viewfinder and lets you take practice
shots of a selection of still or moving images,
adjusting the field of view and shutter speed

Science book in order to open it. The screen
is a menu allowing access to various sec-
tions. Screen 3 shows the result of clicking
on the Eye Structure icon; by pressing Play
the AV essay starts. Screen 4 shows an image
from midway through the essay. As the audio

== adfi o ks ropflrs S

BEZ P «ldl» 4

SCREEN 9

RE/s P eliB?:

SCREEN 10

to see how they affect the resulting image.

But the main emphasis is on entertain-
ment. Caesars World of Gambling features
blackjack, slot machines, craps tables and a
roulette wheel, with full sound effects but
without the financial risk. The programme
can keep track of the winnings and losses of
up to 12 players, and gives tips on how to
improve your game for persistent losers.

By far the most impressive game shown so
far is £scape From Cyber City, a futuristic
action adventure game in which the player
has to battle his or her way out of a city full
of robots, mutants and other nasties.

Otter titles which are in production and
are due out this year include a backgammon
game, a gardening guide, jigsaw puzzles,
atlases, a guide to astrology, an interactive
TV game show and a host of new role play-
ing games.

commentary proceeds the images in the
video screens change, and keywords. are
added progressively to the blackboard. The
pupil will be able to click on a keyword to
receive more information on the topic.

Screen 5 shows an image from the Eye
Focus essay; in this section a full screen dis-
play is used to allow the illustration of com
plex images.

Mathematics

Screen 6 shows an early shot from an essay
explaining the use of distance versus time
graphs. The relationship between the two
variables is demonstrated by showing a car
travelling along a road. In Screen 7 the con-
cept of the graph is introduced in order to
relate distance to time as the car travels at a
constant speed.

In screen 8, at the end of the essay, two
graphs are superimposed in order to predict
when the car will overtake a walker.

Screen 9 ilustrates the interactive simula-
tion which follows the graphs essay. It shows
the pupil opening one of the film cans in
order to insert a film clip into the strip on the
left. Once the film has been assembled it can
then be played with the display showing
moving video in the right hand window and
a simuitaneous animated graph in the left
hand window.

Languages

Screen 10 shows a shot from an essay on the
electromagnetic spectrum. In this part of the
disc the pupil is able instantly to switch
between the three languages shown.
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CD-| hardware is based around Motorola’s
68000 family of microprocessors, controlled
by a variant of the Microware OS9 real time
operating system. The microprocessor con-
trols data flow around the system and inter-
prets CD-I commands in real time.
Surrounding the microprocessor are four
sets of dedicated chips, each handling a dif-
ferent job. CD drive interface and control
chips run the CD mechanism, recognising
different types of data on the disc and con-
trolling the flow of data from the disc. They
separate out control information from the
data stream, which is then passed on to two
sets of digital signal processing chips, one for
audio and one for video. The last set of chips
perform 1/O, controlling a wide range of pos-
sible peripherals including infra-red remote
controls, joysticks, keyboards and displays.
At present it takes around 100 separate
chips to perform all these tasks: Motorola
aims eventually to integrate all these func-
tions onto a single seven millimetre square

ware comes on standard five inch compact
discs. but coded in a way that is incompati-
ble with CD-1. CDTV will also play stan-
dard audio CDs. The hardware went on sale
in the US in April and is already in some
branches of Dixons in the UK.

Because it is based on older technology,
CDTYV is inherently more limited and runs
incompatible, less sophisticated software.
More importantly CDTV is a proprietary
system. Commodore is the only company
making players. With standards so important
in consumer electronics. this could deter
customers. It atso makes it harder for
Commodore to persuade software firms to
write for CDTV.

chip, containing around two million transis-
tors and costing less than ten pounds. In
addition, each player has a minimum of
1Mbyte of ram for fast-access memory.

Each compact disc can store about
650Mbyte of information, held in blocks
each just over 2Kbyte long. These blocks
come in two types. Type one, for control and
text data, carries header information to iden-
tify the data type, 2048 bytes of data and
then some error correction information. The
second type, used to carry audio and video
information, does without the error correc-
tion data to give 2230 bytes for storage. The
two types of data can be interleaved at will
on a single CD track, so control data, text,
audio and video information can all be read
from the disc simultaneously.

The main limiting factor for CD-1 applica-
tions is the rate at which this data can be
read from the disc as it rotates at a constant
speed: for CD-I this rate is set at 170Kbyte/s.
Writing CD-I software is a balancing act,

Commodore has now recognised the
weakness and is trying to interest other man-
ufacturers in making CDTV players. But so
tar no deals have been announced.

On the other hand. with the Amiga so wel
established as the premier games plaiform,
there is a ready-made pool ol software writ-
ers famitiar with the format. And existing
Amiga software will run on CDTV
although it comes nowhere ncar making full
use of the hardware potential. Commodore’s
standard response 1o critical comparisons

The game Escape from Cyber City is typical of
CD-I's combination of action and interactive
decision making.

trading off picture quality, sound fidelity and
frame rate to fit within the data rate. To make
this possible, the CD-I standard includes four
methods for picture encoding and three for
sound encoding.

Picture encoding methods range from
DYUV which can code 16 million different
colour tones to show photographic quality
pictures, to run-length encoding which can
handle just 128 colours and is ideal for sim-
ple animation. The four sound encoding
techniques give music quality ranging from
full CD digital audio to AM radio broadcast
quality, suitable for speech. So, for example,
full CD quality music can be played while
accompanying text is overlayed on a still
background.

Alternatively, one could have a slide show
of high quality still pictures with a spoken
soundtrack in a choice of several languages.
A third option would be to show a part-
screen TV-quality video sequence with AM
broadcast-quality music.

with CD-1 is that CDTV is in the shops now,
whereas CD-1 is not.

Intel, the US microprocessor firm, is also
believed to be considering a consumer ver-
sion of its digital video interactive (DVI)
format, at present used only for commercial
applications.

By the time CD-I is launched in Europe,
consumers could find themselves faced with
three incompatible interactive multimedia for-
mats to choose trom. Some observers see a re-
run brewing of the VHS, Betamax. Video
2000 battle fought in the late 1970s.

Is there a mass market at all for consumer
multimedia? Certainly with the existing soft-
ware and at the expected starting price for a
player of around £700 few people expect
more than a minority of techies to splash out
on CD-1 in the first year or so. The market
after that is in the hands of the sofiware
developers. Some say what is nceded is a
“Killer application”, a winning CD-1 title
that is strong enough by itself 10 persuade
punters to buy a player.

The education business could provide a
firmer foundation. Interactive video seems a
near ideal teaching medium, demanding
from the student an intellectual involvement
denied 10 passive video aids. Take a chem-
istry lesson for example. The branching in a
CD-| presentation might depend on student
predicting the results of a chemical experi-
ment. Presented images might show the for-
mation of a coloured precipitate if correct. or
a clear solute if wrong. etc.

Should the price falls sufficiently, CD-1
could take oftf through its conventional CD
capabilities. People looking 1o buy a CD
player may be persuaded to pay a premium
1o get CD-I thrown in as well, as long as the
premium is not too high. ]
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Take the Sensible Route!

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

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

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

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

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

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

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

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

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

tsS1en Fax o203 277747

= T

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

Opt|m|zed placement by dlsplaylng ratsnest per
component. Lines indicate the unrouted nets.

HIGHLIGHTS

Net list import from OrCAD, Schema etc.
Graphical and manual netlist entry

Top down modification for ECOs
Forward and back annotation
Component renumber

Effortless manual routing

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

Curved tracks

Extensive Cesign Rule Checking

Full complement of CAM outputs
Support and update service

Reports generator

Gerber, PostScript & DXF output

Full SMD support

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

CIRCLE NO. 134 ON REPLY CARD



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

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

Telequipment D755 - 50Mc/s oscilloscopes - tested C/W probes « manual - £250

Marconl TF2008 - AM-FM signal generator - Also sweeper - 10K¢/s - 510Mess - from £350 tested to £500 as

new with manual - probe kit in wooden carrying box — £50

HP DC Current source type 6177C — £200.

HP Frequency comb generator type 8406A - £400

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

HP Vector Volimeter type 8405A — £400 to £600

HP Oscllioscope malinframe type 182C £200 - 180A £100 - 180C £120 - 180D £140

HP Frequency counter type 53258 - 40GHzS - £5500

HP Synthesliser/signal generalor type 8672A — 2 to 18GHzS - £6000.

HP Network Analyser type 8754A + HPB502A test sel — £4000

HP 8505A network analyser ~ 500Kc/s—1.3GHz + HPB502A test set - £5500

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

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

HP Plotter type 98728 - 4 pen - £300.

HP Power Meter type 431C to 18GHz with ¢ type head & waveguild head - £150 to £20C.

HP Sweep Osclllators type 8630 A & B = piug-ins from 10Mc/s 1o 18GHz also 18-40GHz. P.O.R

HP Signal Generators type 612 - 614 - 618 — 620 - 628 ~ frequency from 450Me/s to 2° GHz

HP Signal Generators type 8614A — 8616A — 800 - 2400Mc/s — £600-£400.

HP Network Anatyser type B407A + 8412A + B601A - 1 00Kc/s - 110Mc/s - £1000.

HP 181T Malntrame £400 - HP182T Mainframe £500 —HP141T Malnframe £500-£100C

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

HP Down Converter type 11710B - .01-11Mc/s - £45(

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

HP Modulator type 8403A — £100-£200

HP Pin Modulators tor above-many ditferent frequenties - £150.

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

HP Counter type 5342A - 18GHz - LED readout - £1 500

HP Signal Generator type 86408 — Opt001 + 003 ~.5-512Me/s AMFM - £1200

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

HP Frequency synthesiser type 3320A - .01Hz 10 13Mc/s — Opt 001 - £250.

HP Time synthesiser pulse generator type 5359A - 10Mc/s — £400.

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

HP Distortion Anatyser type 331A - £150

HP Ampiifier type 8447A - .1-400Mc/s £400 ~ HP8447F 1-1300Mc/s £800.

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

HP Programmabie pulse generator type B161A - £1500

HP 8620C Sweep Malnframe + 862228 01-2.4GHz Pl or B6290A 2-18GHz P1. P.O.R

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

used in this set up - »‘pdlhi -8412-8413 - B414 - 8418 - 8740 - 8741 -B742 - 8743 - §746 - 8650. P.O.R.

HP 141T Spectrum Analyser ~ B552A « 85528 - 85538 + B554B + BSS5A « 8556A Pl units. P.O.R

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

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

HP 3730B ~ HP37368 Down Convertor Mainframe « 1.7GHz-4.2GHz PI - £500

HP Counter Maintrame type 8345A — £400

HP 86998 Sweep PI - !&‘G“GHI £750 —- HP8E90B Maintrame £250.

HP Digital Voitmeter 3456A - £900

HP Multimeter type 3478A - £300

HP Multi-FX LCR Meter type 4274A - £1750

HP 9000 - 216 Computer »HP9121 Dual Qsc Drive - £350

Tektronlx Oscllloscope type 2465 - 300ME/s + Book & Probe.

Racal/Qana dighal muitimater type 5001 - £250

Racal/Dana Interface type 9932 - £150.

Racal/Dana GPIB Inlerface fype 9934A JE£100

Racal/Dana Timer/counter type 9500 (9515 OPT42) - 1250Mc/s — £450.

Racal Frequency standard generators type MA259 - 600KC/s - 1M&/s & SM/s - £200

Racai HF Drive Unlt 1 6o 25Mg/s type 1724 - brand new — £200

Racat HF Drive Unit type 1720 — 1Mc 10 29Mc/s - £150-£250.

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

Racal/Dana Counters 9915M - 9316 - 9917 - 9921 - £150 to £450. Fitted FX standards.

Racal/Dana Modulation Meter typé 3009 - 8Mc/s — 1.5GHz - £250

Racal - SG Brown Comprehensiva Headset Tester (with aificial head) Z1A200/1 - £450

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

Adret Signal Generator type 7100A - 300KHz-1.3GHz - £1500.

Gould Oscitloscopes type 05300 - Z0Mc/s — as new — with book and probes - £180.

Marconl AF Power Meter type 893B - £300

Marconi Bridge type TF2700 - £150

Marconl Attenuator type TF21635 - 1GHz - £250

Marconi/Saunders Signal Sources type +6058B - 6070A - 60558 - 60594 - 400 to 18GHzS. P.O.R.

Marconl TF201S Signal Generators - 10Mrz — 520Mc/s - AMFM - £250

Marconl TF1245 Circurt magnification meter\+ 1246 & 1247 Oscillators - £100-£300

Marconl TF2337A Distortion Meter - £150

Marconl microwave 6600A sweep osc.. malnkame with 6650 Pl - 1826 5GHz or 6651 P1 - 26.5-40GHz -

£1000 or P1 only £600.

Marconl distortion meter type TF2331 - £150

Marconl 67008 sweep maintrame 4 Pl 6790A — .01-2GHz or 6738A - 1.7-4.3GHz or 6766A — 8-12 4GHz - £500.

Thuriby convertor 19~ GP - IEEE - 488 - £150.

Philips Ioglc multimeter type PM2544 EIOO

Microwave S MOS$/3600 Ly stab - 110 18GHzs & 1810 4CGHzs - £1000.

Microwave Syslems MOSS Mirowave 1requency stabilizer - 110 18GHzs & 18 to 0GH2s - £200

Bradley Dscilloscope calibrator type 156 — £15

Bradley Oscllloscope cahbrator type 192 »£500

Tektronix Plug-ins 7A13 - TA14 - TA18 - 7A24 - 7A26 + TA11 - 7M11 - 7611 - 7010 - 7512 $1-82 - S6
$52 - PG506 - SC504 - SG502 - G503 - SGS04 ~ DCH03 ~ DCS08 - DD501 - WRS0t — DMS0 1A -

FG501A - TG501 - PG502 - DC505A - FGS04 - P.O.R

Alltech Stoddart recelver type 17/27A - 01-32Mc/s — £5000

Alltech Stoddart recelver type 37/57 — 30-1000Mc/s — £5000,

Alltech Stoddart receiver type NM65T - 1 to 10GHz - £3000

Gould JIB Test oscillalor ~ manual - £200

Ferrograph recorder test s@ts - RST2 - £100

Image lmensmers ex MOD tripod fitting |or long range night viewing - as new - £1500-£2000.

Thermal imaging - high intransitcase - £1000

Don 10 Telephone Cable + ! V2 mile canvas comamers or wooden dium - new - Mk2-3 or 4. P.OR

Intra-red Binoculars in fit JO glass carrying case - tested — £100ea ®iso Infra-red AFV sights - £100ea

B & K 2019 Analyser - 2305 level recorder - 2425 meter — 4220 piston phones eic. P O R

ACL Fietd intenslty meter receiver type SR - 209 - 6. Plugs-Ins from SMc's to 4GHz - P.O.A

Singer EMA910-11 data pvaluation unit - EMA910 - 10FX selection uns = EMAS10-12 FX selection units

1GHz-26 503Hz total F X coverage - £2000

Systrom Donner Counter Mode! 6053 - 3Ghz — £300

Systrom Donner Counter Model 6057 — 18Ghz - £800

Phillips Oscllloscope Jype PM3217 - SOMc/s - with probes & book - £300,

Clark Air Masts — Heayy Duty - Type Scam — 40t or 701 - £200-£600

Tektronix 491 spectrm: analyser - 10M¢/s-40GHz - £1000 + manual

Tektronix 491 spectrum analyser — 1.5GHz-40GHz - as new - £1200 + manu

Tektronlx Mainframe — 7603 - 7623A - 7633 - 7704A — 7844 - 7904 — TMS0{\- TM503 - TM506 - ».0.R

Tektronix Osclitoscgpes — 4658 — 466 - 475 - 475A - 485 - 2215 - 2235 P.O.R

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

Alttech 136 Precisign test RX + 13505 head 2 - 4GHz - £350

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

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

Dranetz 606 Power line disturbance analyser - £500

Precislon Anevoldbnvomelem— 900-1050Mb — mechanical dignt readout with electrdnic indicator - battery

powered Housed in polished wood carrying box - tested - £100-£200-£250. MK1,2¢r 3

HPB443A Tracking Generator + Counter - 110Mc/s — £500

Tekironix Spectrum Analysers 7112 10-1800mc/s - 71.13 10-1800mess. P.OR

Tektronix Tracking Generator TR502 + TR503 - 10-1800Mc/s. P.OR

B & K Sound Level Meler type 2206~ small - lightweight — precision ~ 2" microptjone - in foam protected

filled brief type carying case with windshield & battery < books + pistol grip handlé — testea -~ £170. Carr: £8

B & K 2206 Melevl(o Mike - Book - less carrying case etc. - £145. Carr: £8. DISCOUNT ON QUANTITY

ITEMS BOUGHT FROMIHM GOYERNMENT BEING SURPLUS. PRICE IS EX WORKS. S A.E. FOR ENQUIRIES PHONE FOR APPOINTMENT OR FOR

OEMONSTRATION OF ANY ITEMS_ AVAILABILITY OR PRICE CHANGE. YAT AND CARR., EXTRA

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

M & B RADIO (LEEDS)

THE NORTH'S LEADING USED TEST/EQUIPMENT DEALER

Oscilloscopes Tektronix 1485C waveform monitor €500
Tektronix 2455 250MH2 4 trace £1600  twatsu SC7104 1GH: freq counter £400
Tektronix 2445A 150MH; 4 trace £1500  Marconi TF2432 560MH; counter £175
Tektronix 2225 50MHz dual trace delayed T/8 £550 Marconi TF2432A freg counter £295
Tektronix 5223 digilizing osciiloscope £1250 Racal 9839 8-digit 560MHz counter £85
Tektronix 475A 250MH; dual trace €500  Racal Dana 3916 560MH; freq counter £235
Tektronix 468 digital storage £1200 HP 5381 7-digit 80MHz counter £30
Tektronix 540; £450  HP 5345A timer counter £400
Tektronix 7603 7A{8 7A18 7833 £500  HP 5340A 10Hz to 18GHe freq counter £1000
HP 1703 storage oshilloscope £195 Sayrose 252 automatic mod meter (2GHz) £225
HP I;ISAZOOMGI wit 1[2350 ;amtlal‘-lonMM automnatic mod meler g75
HP 1712A 200MH; dua 00 Racal 9 mod meter 25
HP 1740A 100MH2 dual tPace €350 Marconi TF2300 mod meter £150
Kikusui COS6100 100MH; djrace £495 Leader LFM39A wow and flutter meter £245
Iwatsu 225;1 mm"’ dirace. £550 kcat:e.z LCT9170A CRT lesle;neiuvenalor £195
Iwatsu $55702 20MHz duat tr. £195 RankKalee 1742 wow and flutter meter £250
Hitachi V203F 20MH; dual lra“\ £225  Farnell TM4 millivoltmeter £95
Telequipment D67A 35MH; dual trace delayed T/B  £145 Marcoarl\. TF2604 RF millivoltmeters 1.5GHz £55
Telequipment D83 50MH: duz! trace: £250  Bruel & Kjaer elec voltmeter £350
Tektronix 647A 100MH; dual wace £145  HP 5306 GPIB multimeter/counter £235
Gould 05300 20MHz dual trace oscilloscope £200 HP 3465A digital multimeter £125
Famell 0TS12 digital storage asciloscopa £395 HP 3478A digital LCO multimeter €500
T ] HP3455Ahistability voltmeter HPIB £1500
gﬁ:l”d%'ggowo ;‘w&%’:ﬁmo swhhorSestond Tektronlx DM501 TM501 digital voltmeter £195
AR pe: £250 HP 3400A true RMS voltmeter £145
L ga%a‘liba‘n% 9100 1MHZ to 1GH: wattmeter IIBS
ird 8201 Termaline 500-watt 150
Signal Generators & i
Marconi TF2008 10kHz to S20MHz AWM completewith  Bcaiy ermanine 25 watts 3 5GMs e
R} BilGoxand manual Genrad 16068 RF bridge £250
Man:om TF2015/2171 synchranizer 10 to 520MH2 AM/ Genrad 14220 precision capacitor £150
€4 ; <
Marcom TF2016/2173 synchronizer 10kH2 to 12MH; AM ?;r:":“l’;&‘,?‘ ::::;':::zigggge u[gg
75 ¢ Y
arnell TOPS 2 power supplies £140
Marconi TF2016A 10kHato 120MHz AWFM (s Faroell B30/20 010 30 volts 20-amp PSU £100
Marconi TF2361/9694/9695 1GHz sweep generator £450  hooiogn 010 60volts TampPSU o
HP 8620C 86220A 1.3GH2 sweap generator E700 o a1 71 communications rocet 6198
Wavetek 1080 1GHz sweep gen with 1905 X-Y e el 00
display £1500  Spectrum Analysers
Racal 3081 synthesized signal generator E750 HP 85588 180TR 1500MH; analyser
Farnell SSG 520 synthesized S20MMz generator E750 Texscan ALSJA 4 to 100MHz portabie analyser
Farnell TTS 520 transmitter test set €850 RAhodes & Schwartz Vector Analyser 0 to 2GHz
Marcom 2950 mobile AT test set £450  HP 3581C selective voltmeter
M5234 100kH 1o 110MH; signal generator £200  Tektronix 576 cukyve tracer 172 programmer
P 1 |ps PM6456 stereo generator” £185
Wavetek 20MH;z function generator £250 g:ecma%fg:;w duil
Farnell FG1 function generator €125 | ¢ asor 0ol ace stopes,
s elequipment D61A 15MHz dual trace scopes
Tektronix 141A PAL colour test generatgr £750 Scopex 4D10 10MHz dual trace
Philips 5508 colour bar generator £225 HP 778D dual directionel coupler 0.1 to 2GHz
Philips 5506 cotour bar generators £185 .
Philips 5334 TV sweep genarator £200 HP 87328 pin modulator 1 .8to 4.5GHz
Marcom TF2000 osciatt £175 | P 87348 pln modulator 7 t0 12.4GHz
Tektronlx 134 6019 current probes
General T/M Genrad 1602B UHF admittance meter with
Tektronix 521A PAL vectorscope £1750 | adaptors
Tektronix 1481R waveform manitor £600

ALL PRICES PLUS VAT AND CARRIAGE
86 Bishopsgate Street, Leeds LS14BB
Tel: 0532435649 Fax: (0532) 426881

CIRCLE NO. 129 ON REPLY CARD

FIBRE-OPTICS EDUCATOR

Versatile training
equipment for
education and
industry.

o
%

‘\.
O@ N AND

FIBRE-OPTICS POWER METER

dBm and uW
scale; battery life
500 hours.

2o

FIBRE-OPTICS MONITOR

For continuity
testing and voice
comms.

For further details contact:
ELLMAX ELECTRONICSLTD.,
Unit 29, Leyton Business Centre,
Etloe Road, Leyton, London, E10 7BT.
Telephone: (081) 539 0136

/ELLMAX'

\ ELECTRONICS /

Fax: (081) 539 7746

CIRCLE NQO. 128 ON REPLY CARD
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oday’s microprocessor development
Tsyslcm (MDS) is a much difterent ani-

mal from the early 8bit machines, but
then again microprocessors themselves have
come a long way since then. The whole his-
tory of MDS has been driven not by its own
dynamic but by the technical changes in
microprocessors and the demands of a much
more open market.

The original 4bit microprocessors had no
dedicated development systems. They didn't
need them, they were very simple and slow
and had small programs. It was only with
the introduction of 8bit devices that the
increased complexity meant that some form
of MDS was needed. In those days the tool
of the trade for digital circuits was the logic
analyser.

The early microprocessor manufacturers
started to sell their own development sys-
tems for their own chips. So if you had an
Intel chip. you had to have an Intel develop-
ment system. They were expensive bulky
devices and totally dedicated to one task.
And the engineer with two microprocessors

DEVELOPMENT

Developing
situations

The chips are down. Changes in microprocessor
development systems have mirrored changes in the
microprocessors. But today microprocessors are being
designed with on-chip facilities that help the designers
of development systems. We have gone full circle.
Steve Rogerson traces the events.

from different companies had to have two of
the beasts. Large instrumentation companices
like Tektronix and Hewlett-Packard also
produced some MDS machines.

Tektronix became the leader in these alter-
natives that were based on Vax type
machines. Compiler and assembler software
was developed for the Vax and an emulator
system would be used for debugging.

The Blue Box
The antiques from the manufacturers were
originally paper tape based with information
being fed in by teletype machines. The first
to switch to floppy disk drives was the Blue
Box from Intel, probably the most famous of
all the carly development systems and typi-
cal of most of them.

The Blue Box was really a dedicated form
of PC and could have five or more 8in flop-
py drives piled up on top of it. Later ver-

Microprocessor development environment, as
seen by Applied Microsystems.

symbolic level
Software Utilities:
Compilers, assemblers,
linkers and loaders ’/>
t Unified Data Base

Hosts:"
IBM PC

(and compatibles) wmemeeee-Virtual Hnk---e-ee-oe

VAX, SUN,

Apolio

Software Debugger:
high level language
assembly level

sions had the option of a hard disk drive but
the high expense of this limited the take up.
It was a Multibus | based product and things
like n-circuit emulators took the form of
one or two plug-in cards.

The result was a large Blue Box with a big
fat cable that plugged into the target system.
Software was written using an editor on the
system. The user would then have to assem-
ble it and download the program through the
emulator. The system was tested in the tar-
get. Prom programmers were also dedicated
to the Blue Box. They were separate units
connected by a socket in the back of the box.

Emulator progress

The next stage was when some companies
started making emulators that were indepen-
dent of the host computer and with the
advent of the PC this potential became
realised in the carly 1980s. This was really
the biggest change. It broke the monopoly
that the chip manufacturers had in develop-
ment systems.

Emulators started to take the form of PC
plug-in cards. Later products were devel-
oped for CAD machines like the Sun work-
station. A large number of Blue Boxes
ended up in skips.

The first emulators were test instruments
for the production and service environment
and it took about two years before develop-
ment facilities such as breakpoints started to
appear. A breakpoint is the point where the
emulator is programmed to stop the chip
working. The trigger can be anything from a
variable taking a certain value to more com-
plex things like a loop having been per-
formed a sct number of times when a vari-
able & at a certain value. Trace memory lets
the user trace the way the microprocessor
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has executed the code up to and including
the breakpoint.

A number of firms have emerged to ser-
vice the PC based MDS business. This has
led to a major change in attitude by the chip
makers.

At first the emulator manufacturer had to
wait for silicon to appcar before designing
the MDS. Today the chip makers approach
the emulator firms before they have silicon.
For example Motorola gave all the necessary
information to build an emulator for the
68020 to Applied Microsystems before the
chip was launched. This was obviously an
advantage for both companies. It mecant
Applied Microsystems had its product out
early and Motorola could tell its potential
customers that it had the development tool
ready.

Intel did a similar exercise with the 1960,
even supplying the bond-out technology.
something it once would have guarded jeal-
ously (bond-out technology is a way of set-
ting complex and sequential breakpoints on
events that occur outside the cache). In fact
the chip makers actually go out and encour-
age people to use their once closely protect-
ed tools. This is partly because chip makers
no longer want to do it all themselves and
partly because having a range of develop-
ment tools available helps sell the chips.

Software development
Initially the Blue Box ran on Isis. Intel’s

own operating systemn, and the forerunner of

CP/M. When PCs appeared they were
cheaper than the Blue Box so some firms
started to produce Isis simulators that let the

PC run Isis programs. Such simulators were
still widely used as recently as four years
ago.

But it was really about 1986 when the PC
became the preferred development system
and serious programs for development start-
ed to appear. Improvements such as colour
and windows have boosted this popularity
but it is really the software changes that
have given the real impetus to development.

As chips moved up to 16bit. the project
that needed to be tackled had grown enor-
mously. The size of the address bus had
been doubled. and there was a larger amount
of code that the microprocessor could
access. The speed was increasing. All of
which put the MDS companies in a whole
new ballgame. For example, if in a system a
certain variable takes the value of, say, 10
then this might mean the system has failed.
So the easiest way to determine failure is 1o
set that as a breakpoint. You can then stop
the chip and see how it did it and trace what
happened leading up to the failure. A lot of
8bit machines had no sophisticated debug-
ging facilities. Il something went wrong it
was literally a matter of looking through the
listings to find the problem. But because
16bit chips are so much more complex it is
inefficient to do it that way. Using a logic
analyser and a monitor is a possibility but an
cmulator has to combine the facilities of
both and be transparent. A monitor inter-
feres because its operation has to be built
into the code.

Another task the software has taken on
successfully has been improving the user
interface and windows has been one of the

great steps forward. One window. say. can
show the source code in C. another will
show variables relevant to the task being
performed. And another may have a set of
commands. Previously you just saw a load
of muchine instructions but in the last five
years giant strides have been made to
improve this interface.

This is illustrated in the cost ratio of an
MDS. Ten years ago the software and hard-
ware cost about the same. Now software
costs about four times as much as the hard-
ware. and this is only partly due to hardware
cost falling - as said the PC was cheaper
than the Blue Boa. The main reason is that.
despite some hardware improvements. much
more development effort is in software.

Early systems were command line driven.
The user typed in a command and it it was
wrong then it would show an appropriate
message on screen. Now systems are avail-
able that if vou start to type & command then
all the options are shown along with full
syntax and help facilities.

Source level debugging

One of the biggest improvements has been
source level debugging. Before this came
along users had to debug in hex, so trying to
find out what was wrong was difficult. But
today most code is written in C and not
assembler. With source level debugging you
see the full code on screen complete with
breakpoints. The user sees the whole high
level language line rather than just a line of
assembler. There are still some systems
without this feature. but it would be an
unwise engincer who would buy one.

RANGE WITH NO LIMITS

Many new MDS products have
come on to the market in recent
times. This account is by no
means exhaustive but will give
an idea of the range of types of
equipment that potential users
can get their hands on.

One interesting item is the
METAi from Crash Barrier. This
consists of an editor, assembler,
serial communications and
debugger and is for use on a PC.
A disassembler and various
utilities are supplied as separate
programs as is an eprom
emulator package. (For more
details on METAI, see EW+WW,
February 1991.)

Pride of place in the Nohau
family goes to a twinned pair of
in-circuit emulators - the Emul
51-PC, for 8051 products, and
the 68-PC, for 69HC11 chips.
Both consist of a board that plugs
in the back of the PC. There is
also an optional board with extra
trace functions and trigger
capabilities. The pod is
connected to the board by 1.5m

of ribbon cable.

This architecture means there
are no external boxes or power
supplies to clutter the workbench
and no serial channel to slow
down the emulation process - a
16K object and symbo! file can
be loaded in 4s.

The user interface has pull-
down menus, mouse support and
on-line help facilities. Windows
give up-to-date information on
variables, symbols, registers and
memory areas. The 51-PC allows
for source-level debugging in C,
PL/M or Pascal, and the 68-PC in
C or Modula-2. The screen
window will show either the
source or the assembly code.
Breakpoints can be marked
directly in the source code
window.

The optional trace board
makes it possible to record the
program flow in real time. Up to
16K source lines can be
captured, and a trace filter can
be used to trace only selected
functions or, say, only interrupt

functions.

Also from Nohau, Mutek and
MQP is Ecal, an assembly
language development system for
4, 8, 16, 32 and 64bit
microprocessors. It is a cross-
assembler that contains editor,
macro assembiler, linker, loader
and source level debugger.

The Softaid CodeStalker in-
circuit emulator for 32bit
processors runs in all 386 modes
- real, protected and virtual
8086. Zero wait state operation
at 33MHz is standard.
Breakpoints can be set on C
source lines, trace data displayed
in the original source, and all
debugging performed in the
same context as the code was
written. A fibre optic link lets
programs be downloaded at
250Mbyte/s.

Top of Applied Microsystems
range is the EL3200 in-circuit
emulator which has recently
been upgraded to let it work with
Intel’s 1960 32bit RISC
microprocessor. it works on a

Sun, PC or Decstation and
includes C compiler, assembler,
disassembler, and source level
debugger. It also supports full
symbolic debugging for assembly
language.

The firm also has available its
EM series emulators for 8bit
chips and its ES1800 units for the
8 or 16bit 68302
microcontrolier.

Chip maker Intel no longer
does its Blue Box bhut it does
have a range of development
tools ranging from in-circuit
emufators to evaluation boards,
including an emulator for the
i960. Its breakpoint capabilities
include execution address,
instruction type, bus read/write
/access, and data value. It works
on a PC and provides emulation
at up to 20MHz (25MHz
optional).

The firm also has a range of
software debuggers for the i960
which have full symbolic
debugging with source level
display to allow C or assembly
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Nohau’s 68-PC ICE for 69HC11 chips offers
pull-down menus, mouse support and on-line
help facilities.

For some products though you have to
work at assembler level. On chips like the
286 and 386 about 95% of MDS work is
done with the high level language. but for
single chip microprocessors like the 8051 it
is more half and half assembler and C. It
really depends on the application.

lor example. take an 8051 operating an
ABS braking system. Here everything has to
be done very quickly and C is a bit distant to
do that. For processing large amounts of
data using the 386 the MDS nceeds (o be
quick but not real time.

Basically with a single chip. it you press a
button something happens immediately but
data processing does not have o be in real
time so the stmulation to check it also does
not have to be real ime.

If the user loads the code into a real chip
and lets it go. the only way (o keep track of
what it is doing is in real time. An in-circuit
emulator works by taking out the chip and
plugging in a pod: the pod replicates the
chip exactly and runs the code exactly.

The chip in the pod will be a special bit of
silicon with fast memory next to it to capture
cach clock on the bus so that when you stop
it. you can see exactly what is happening
and has happened.

This is fairty complex clectronically but it
does let the user see what is happening in
real time and. for many applications. this is
what is needed. However if you have a pic-
ture processor that does not have to be in

Setup Trace

DEVELOPMENT

Break> Run Macro Win mlsc

=REC ISTERS3

Assenmble
Disassemble
Dasm from PC
Code memory
Data memory
Ext mem chk
Ext mem no chk
Spec. Funct.
Bit memory
Display regs.
Memory
Accumu lator
Register
Register
Register
Port 1

Port 3

real time. you can then run through the pro-
gram. instruction by instruction.  is not real
time but it is cheap. It is really a software
model that you can buy on a dish.

Evaluation boards
Another option for users is the evaluation
board which contains the processor and a
block of memory. The input and output pins
from the processor are brought out to con
nectors on the edge of the board. It allows a
user to play with code and test benchmark s
to see if the basics of design are right. It
suits empirical exercises and it has also
found use in cotleges for educational pur
poses.

Evaluaticn boards are not true develop-

———EXTERNAL

DATA—

This e<ample shows the pulldown menu for
commands that display or alter memory,
internal registers or symbols.

ment tools but they are cheap and important
and some people have taken them a long
way. When you run code though them they
will not provide the same facilitics as an in-
circuit emulator. This is because the soft-
ware is also running other things from the
board such as a monitor, so there is a certain
amount of intrusiveness.

While changes in development systems
have followed changes in silicon, there is
now a certain amount of reciprocity. When
looking at code the user wants 1o go some-
where and stop. Hardware in the form of an
cmutator looks at what has happened. But
some of that hardware is now being put on
the siticon. for example registers and facili-
ties to let the chip run one instruction at a

code debugging. Breakpoints can
be defined symbolically using
module names, procedure names
and line numbers.

Evaluation boards and
educational tools are also
available from Flight Electronics
including boards for the 68020
and Inmos transputer.

A software analysis workstation
from Cadre comprises global
trace, local trace, performance
measurements and verification
tools and works with assembly
and high level languages. It will
show how code behaves during
real-time execution in the target
system. It supports 8, 16 and
32bit microprocessors.

Zax sells the ICD and ERX
series of emulators covering a
range of microprocessors
including the Z80, 68000,
80186, 80286, 80386 and
60030. The ICD has 25 and the
ERX 70 resident debugger
commands. Upgraded versions
of the ERX have more than 100
commands.

Development tools from Smart

Communications include: the
Promulator that will emulate any
ROM up to 8Mbit and has the
facility to download a 51 2kbit
file in less than 10s; SCMA cross-
assembler for 8bit
microprocessors; simulators for
writing and testing software
before the hardware is ready;
disassemblers for recreating
software, automatically
substituting defined label names,
and inserting supplied
commands; cross-compilers
supporting C and Pascal for
microprocessors and controllers;
in-circuit emulators for the 8051,
68HC11, TMS77C82 and MELPS
740 ranges; and a range of other
development tools for the 8051
and MELPS 740.SDE from
Dataman is a universal assembly
language devclopment system, a
PC-based editor, macro-
assembler, linker, loader and
source level debugger in one
system.

Microprocesscr source code
can be gencrated in the dual
window editor, and then the
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written code can be assembled,
linked and loaded into the target
system with a single key press

The PC-82 from Citadel can
program single chips without
using adapters. It can handle
PALs, eproms to 4Mbit, proms,
8751s, 8748s, GALs and PEELs. It
is for use with a PC and the
software includes a screen editor,
hex and extended hex to binary
conversion programs, two and
four-way file splitters, and
hardware test programs.

Stag’s VSDS software
development system contains a
dual window editor, serial
communications package and
source level debugger. Its macro
assembler can assemble more
than 50 different
microprocessors. There is a
single universal linker for
instruction sets supporting
named segments and unrestricted
external arithmetic

NEC has recently introduced a
development kit for the V25
single-chip microcomputer that
can be used with any PC

compatible computer. It
comprises an in-circuit emulator,
real-time trace board, C
compiler, and high-level cross
debugger. It allows symbolic
debugging of the software and
tunctional evaluation of the
target hardware.

One of the leading
development systems is Trace 32
from German firm Lauterbach
Datentechnik and available from
Noral Micrologics. It can be used
with a PC or workstation and
provides in-circuit emulation,
state and timing analysis, chip
programming, and simulation
functions. Noral also makes and
designs its own in-circuit
emulator, the SDT-X which
supports more than 30 8 to 16bit
microprocessors from ten
manufacturers.

In-circuit emulators from
American Automation support
more than 150 microprocessors.
High level C debugging is
available and trace and
performance analysis options are
also possible.
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time or go to a certain point. There is even
information on the chip about where the reg-
isters are and how to operate them.

All this is designed in when the chip itself
is designed. This means that debuggers are
being built that can use these on-chip facili-
ties. Eventually there will be extra interfaces
on the chips so that these extra bits can be
accessed directly. Now the code has to be
modified slightly to allow for them, so they
are a bit intrusive.

Getting into the chip itself is essential
especially with products like the 486 with
large on-chip cache memory: a lot of materi-
al is processed without ever coming outside
the chip. This process will become much
more important and in the future we will see
a lot more of the debug facilities being
designed into the chips. This is not a luxury.

Intel’s in-circuit emulation of the 486 allows
simpler debugging of what would otherwise
be an extremely complex task.

It will become essential as chip speeds
improve. In-circuit emulators of current
designs will not be able to handle 100MHz
chips and by the year 2000 people are pre-
dicting that 250MHz products will be avail-
able. At these speeds the cable of the in-cir-
cuit emulator will stop it working properly.
The time a signal takes to go back and for-
wards will be 100 slow. This is even true
with fibre optic links which are starting to
appear. The only way out is to put much
more on the silicon itself.

Buying a system
When buying an MDS there are a number of
features you can look for. but it is really a
matter of horses for courses: difterent people
have different requirements. For example
the level of sophistication needed 1o design a
coffee machine is peanuts compared with
that for, say. a missile guidance system.
One essential though is that it should have
an integrated environment. It is painfully
slow to go into editors, linkers and so on,
separately. The best systems let the user
access other parts from the editor itself.
Source level debugging is also important
and the system should be able to single step
through the source code and set the break-
points. Modern emulators for 32bit applica-
tions need large amounts of code that need
to be downloaded quickly, so beware
machines that use serial communications
the best use fibre optic links. a

Biomation’s logic analyser, aimed at top-
end risc and cisc applications, uses a high
resolution GUI for control. One of the few
packages making use of a GUI, Biomation’s
goal has been to increase productivity
through intuitive graphics. In the UK the
package is available from Instrumatic.

American Automation, Lea View House,
Two Rivers Eslate, Station Lane, Witney,
Oxon OX8 68H. 0993 778991.

Applied Micrasystems Corp., Chiltern
Court, High St, Wendover, Aylesbury,
Bucks HP22 6EP. 0296 625462.

Cadre, PO Box 1309, Beaverton,
OR97075. 0101 800 547 4445.

Citadel Products Itd, 50 High St, Edgware,
Middlesex HA8 7EP. 081 951 1848.

Crash Barrier, 18 Oxford St,
Wellingbcrough, Northants NN8 4HY.
0933 224366.

Dataman, Station Road, Maiden Newton,
Dorset D12 OAE. 0300 20719.

Flight Electronics Ltd, Flight House,
Ascupart S1, Soathampton SO1 1LU. 0703
227721.

IAR Systems Lid, Garden Studios, 11-15
Betterton St, London WC2E 98P. 071 379
0344.

Instrumatic UK Ltd, First Avenue, Globe
Park, Marlow, Bucks SL7 1YA. 0628
476741.

intel International (UK) Ltd, Pipers Way,
Swindon, Wiltshire SN3 1R). 0793
696000.

MQP Electronics Ltd, Unit 2, Park Road
Centre, Malmesbury, Wiltshire SN16 0BX.
0666 825146.

Lauterbach Datentechnik GmbH,
Fichenstrabe 27, 8011 Hofolding,
Germany. 010 49 8104 9075.

Mutek (MSS) Ltd, Farleigh House, Frome
Road, Bradtord on Avon, Wiltshire BA15
1LE. 02216 6501.

NEC Electronics (UK) Ltd, Cygnus House,
Linford Wood Business Centre, Sunrise
Park Way, Linford Wood, Milton Keynes
MK14 6NP. 0908 691133.

Nohau UK Ltd. Station Mill, Alresford,
Hampshire SO24 9}G. 0962 733140.

Noral Micrologics UK, Logic House, Gate
St, Blackbain, Lancs BB1 3AQ. 0254
682092.

Smart Communications, 2 Field End,
Arkley, Barmet, Herts EN5 3EZ. 081 441
3890.

Softaid Inc, 8930 Route 108, Columbia,
MD21045. 0101 301 964 8455.

Stag Microsystems Ltd, Martinfield,
Welwyn Garden City, Herts AL7 1)T. 0707
332148.

Zax Corporation, 2572 White Road,
Irvine, CA92714. 0101 714 474 1170.
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Then you can vastly increase your productivity by
moving up to our METAI range of PC-Based

‘every micro- controller under the sun, from

4-bitters through DSPs and 80286/ 68K.

All our tools are fast,clean and powerful,
from our Macro Meta Assembler to our
£295 ASIC-based Universal EPROM
Emulator, with its unique comms link
and breakpoints. Call or fax now for

full data by return fax or post.

Development Tools. We have support for almost

Crash Barrier Ltd, 18 Oxford Street, Wellingborough, Northants, NN8 4HY, United Kingdom
Tel: (0933) 224366, Fax: (0933) 441877, Modem: (0933) 224377 V22(bis), HST, V32(bis)

"Editor...incredibly useful. META!
assemble source code for any processor
..without compromising on speed.
g excellent backup’and tech support.”

Electronics & Waireless World, Feb '91

"METAI is the Rolls Royce of
Development Geat"

P Unsoficited fax from G.EM.S. Ltd

CIRCLENO. 127 ON REPLY CARD

ANSI C-Compilers

True processor specific, and not just
modified generic, C-Compilers are now
available.

1802, 1805, 6301, 64180, 6502, 6800,
6801, 6802, 6805, 6809, 6811, 68000,
8051, 8085, 8086, 8096, Z80. . . .

Matching Assemblers, Linkers and
Development Systems with High Level
Debugging are also available to see you
through your complete software and
hardware design cycle.

Call us now for your FREE active
demonstration disk.

american
automation

Lee View House, Two Rivers Est., Station Lane,
Witney, Oxon. 0X8 6BH.
Tel: (0993) 778991 Fax: (0993) 702284

PRICE &
PERFORMANCE
LEADER
IN EMULATION.

A NEW addition to American Automation’s range of
Universal Emulators is our EZ-PRO 1.5 Development
Station. The EZ-PRO 1.5 measures only 8.8cm high x
29c¢m deep x 35c¢cm wide, and provides large scale
system support at a very modest price.

The EZ-PRO 1.5 Development Stations comes with
a high speed serial interface for connection to the host
computer, a control processor with its own program
memory, a full 64K of high speed emulation memory
and options of up to 4K of trace memory. The software
and the hardware is fully compatible with the already
well established powerful EZ-PRO 2.1 Development
Station that supports over 150 microprocessors.

Each emulator comes complete with an assembler,
linker and debugger, and for those working with high
level language, a C-Compiler option is available with
full Hi-level debugger support.

american automation

Tel: (0993) 778991

CIRCLE NO. 125 ON REPLY CARD
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FERN ELECTRONIC FILTERS

Fern Developments Limited, 7 Springburn Place, College Milton North,
East Kilbride, Glasgow G74 5NU. Tel: 03552 29464. Telex: 776665. Fax: 03552 63273

QUALITY SIGNALS FROM QUALITY PRODUCTS

General Purpose Low Pass, High Pass &
Universal Active Filter Modules

To meet the need for easily incorporated filtering elements
in such as experimental rigs, test signal conditioning, servo
loop modification or instrument design, Fern Developments
offers a range of Active Filter Modules.

They are “‘ready-to-use”, encapsulated, compact filter units,
each containing a basic filter function and adjustable by user
for cut-off or centre frequency. Adjustment is simple,
generally requiring the addition of 3 or 4 external resistors,
sometimes a capacitor; all in acordance with simple design
equations or tables of values given in the data sheets.

Filter LP

All low pass and high pass filters in this range offer the
choice of Bessel, Butterworth or Chebychev responses
selectable by the user.

Fliter Mode Attenustion | Frequency _Pde. ] |" Fitter T u_odo -[ ' Price
reference rate dB/octave |setting range Hz | 1-OFF } reference | rate dB/octave setting range Hz
R ] _ ! - ] 1 S r
EF1 Low P, 2 1 300 | €28.00 EF40 LP/HP/BP/BS Depend a
0 ass 1 © : T rmarsah | Essealds otomo || | VOlume Discounts
EF11 LowPass 18 110300 | £3200 ! | |
| EF41 | LPIHPBPBS | Dependingon | on All Models
EF12 | Low Pass 12 100 to 30K £28.00 | (Urwversal) mode selected | 10 10 20K £34 00 A .
. 1 1 1-4 List Price
EF13 Low Pass 18 100 to 30K £32.00 EF42 LP/HP/BP/BS Depending on
{Urwversal) mode selected 100 to 200K | £38.00
EF14 Low Pass 2 1 10 300 £36.00 | ! ° ! 5-9Less 5%
| EFa3 LPIHP/BP/BS Depend
EF15 Low Pass 24 | 1000 30k | £36.00 (Urwversal) l e e o | 0.001 to 100 | £38.00 [ 10-24 Less 10%
EF20 High Pass 12 1 1o 300 £28.00 [ EF44 LP/HP/BP/BS Depending on 25-99 Less 20%
i | {Universal) mode selected 110 1K £34.00
€ral | MonPeme | tweaw B ‘j r EF45 LP/HPBP/BS l Depending on 1 | I 100-200 Less 30%
EF22 High Pass 12 10010 30k | £28.00 ' | (uoversal mode slected | 100 10 30k [ £34.00 l200-up on Quotation
EF23 High Pass 18 100 to 30K | £3200 EF60 Low Pasy/ | 02w 2 ey | ‘ - 0 @ |
| ! | | HighPass 2 110 10K (LP) | £40.00
EF24 High Pass 24 1 1o 300 £38.00 | } 1 ! §
| { EF61 LowPass/ | |
EF25 | HighPass ) 100 to 30K | £38.00 | High Pass i 24 31030k | £40.00
— —_ 4 - - — )
High Slope Active Filter Modules The EF 16X compliments the EF 16 when the latter is used as
EF 16 (ANTI-ALIAS an anti-alias Filter. _ ) ‘ ) [ — ﬁricg T--’i-Oﬁ
TS Tow pass module 1s based on a new class of Both ha\_/e the same format in terms of dimensions, pin IEF 16. EF16X =T
monotonic passband, equal ripple stop band filter connections, frequency range and stopband attenuation ) '
functions. Referred to as an LSM (least square response shape. {Module | £69.00 |
monotonic) filter it provides sharp cut-off, high stopband ~ EF26 o ) o Module Mounted |
attenuation and improved group delay response. A prime This high pass filter is based on a conventional elliptic design |on Eurocard EE 149.00
use for this module is as an anti-aliasing filter in A/D having an equal ripple pass band, sharp cut-off and high stop [ 1 s
conversion applications. b?nd a'ttenuatlon. It has many applications ?uch as t:\e removal  |EF26, Module £69.00
of low frequency interference mains or rectifier hum from signal EF26 Mounted | |
: aﬁ;ﬁ:‘;ggﬁ:ﬂ'ﬁggg fﬁ.g%%'gg paths. It can be used with the EF16 to form a band pass unit. i on Eurocard £149.00
B Stop band attenuation roli-off 100dB/octave Roll-off rate is 80dB/octave, stop band attenuation 60dB and cut- L__ : i
POST PROCESSIN off frequency range 2Hz to 20kHz. .
EF 16X (POS SSING Eurocard Mounted EF16, 16X and EF26 Volume Discounts
his low pass module is intended for use as a post To simplity connection both filters can be supplied mounted on As Above
processing Filter, ie to follow analogue to digital a standard single Eurocard fitted with a 32-way connector. The
conversion in a signal processing system. card accommodates 4 sets of frequency determining resistors All Above Prices
Its specially shaped passband compensates for the which can be switched, either locally or remotely, in a binary Exclude VAT
distortion introduced during the digital to analogue format to provide a maximum of 15 cut-off frequency settings. clude
conversion.
Voice Frequency Filters Types EF117, 118, 118A, 119 ]
These modules are designed primarily for use Other basic specifications are: f Price 1-4-OFF ]
as voice freq.uen.cy channel fllte_rs in B EF117-Band Pass 300Hz to 3.4kHz | EF117 [ £58.00
telecommunications. They provide separate Volume |— iabthtd
band pass, low pass and high pass units, B EF118-Low Passd.c.t03.4kHz X EF118 £38.00
enabling the user to select the most cost- B EF118A—-Low Passd.c. to 1.8kHz Discounts | —___— e
effective arrangement. Common specification m EF119— High Pass 300Hz to 50kHz As Above _EF1 18A £35.00 |

points are an attenuation in the stop band of >
40dB, with a pass band insertion loss of
nominally 0dB.

-

EF119 | £30.00 |
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REVIEW

Fig. 1. Cheap ICE: The "promulator” accepts
code from a standard eprom blower (left) to
run on the target board (right). Flash Designs
has added trace facilities to create an ICE-like
environment

or engineers on a tight budget. the

problem of effective debugging of

Programs on i Microprocessor target
is a ditficult one.

The classical tool is the dedicated in-cir-
cuit emulator or ICE. giving a host computer
control over all address, data and control
lines of the device. At the other end of the
hardware/software testing spectrum is
debugging with test proms, and these
extremes of functionality are also separated
by a wide range of costs: an ICE can cost
thousands and an eprom only a few pounds.

In the middle ground is a growing number
of products based around the idea of an
eprom emulator (or “promutator”™) — a ram
which can be rapidly programmed with a
quick blow algorithm as if it were a prom.
but at the processor acts as if it were an
eprom. Development cycle time is improved
compared with eprom programming and era-
sure.

It is into this market that Flash Designs
has introduced its Flash Emulator and Turbo
Trace. a host prom programmer used as the
route to program the promulator ram with
additional hardware to provide hardware
breakpoints. history ram and trace. These
latter functions arc only available on expen-
sive ICE products. and should provide the
key to finding that most elusive bug.

Flash Emulator and Turbo Trace. in a

EMULATING
the big boys

Does Fiash Designs’ novel combination of emulator,
hardware breakpoint and history ram provide low cost
debugging? It’s getting there savs John Anderson.

90x140x30mm plastic box adorned with
various swiiches and umbilicals, is profes-
sionally finished — though ergonomics are
seriously impaired by siting the most impor-
tant displays and operating buttors at the side
of the box. Emulator, Turbo Trace, prom pro-
grammer and Microsoft Windows 3 can all be
included as sart of the package.

The manual is a 30 page loose-leaf affair
which, though comprehensive, has a rather
haphazard tayout with no step by step
description of the way the product functions.

Further, there is no worked examples for
the first time user. necessitating a call to
Flash Designs for help. Their assistance was
expert and helpful. but as the market grows
for this device. a better manual will be
required, it only to reduce the number of
inane questions which Flash Designs will
have to answer, but which should be covered
in the manual.

A Stag Stratos PC-based eprom program-
mer was used as the review system and the
PC display screen shown in Fig. 2 is that of
the programmer software.

Target code is prepared and, with the emu-
lator connected to the target rom socket on
one hand and the prom programmer on the
other, code is down-loaded to the target. On
a hardware level, at this point the program is
run in the target by automatically releasing
the reset line to the processor.,

The two hardware breakpoints are entered
as the first four bytes in memory using the
prom programmer cdit memory function.
Breakpoints are entered into the hardware
by. again, “programming the prom™, this
time with the emulator in the program rather
than emulation mode.

Once breakpoints are hit, the address (16
bits). data (8 bits) and four other lines are
recorded in the trace history memory. Trace
data may be forward from or up to the
breakpoint address and history data may be
accessed by the eprom programmer software
by “reading the prom™ into memory. The
resu't can be reviewed by looking at the ram
image using eprom programmer software.

The emulator takes all its power from the
targct prom socket — typically 395mA total -
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REVIEW

Stag - STRATOS
Device selected Function Menu
Device Type : 27512-QP L - LOAD RAM from Device. IBM PC, AT based eprom programmer;
Manufacturer  : INTEL P - PROGRAM Device. the unit was reviewed in conjunction
B - BLANK Check Device. with the Stag Stratos eprom programmer
Device and Address Limits Y — VERIFY Device. system.
RAM Start : 000000 C - CHANGE to new Device. Emulates 2764 through 27101 eproms
Device Start 600000 0 - OPTIONS. Access time 100ns
Device Stop OOFFFF S - SET Device Limits. Power required: 70mA from target for
1,0 Format :Motorola S-Rec D - DISPLAY RAM. emulator/325mA from target for turbo
E - EDIT RAM. trace.
Address limit of RAM : O1FFFF F - FILE Functions. Power can be supplied from an external
Address limit of device : OOFFFF Q - QUIT Stratos. mpply
Alpritlmu 50ms, 1ms or quick pulse
C:\STRATOS\RHMTEST.BKP Line 1 Col 1 Insert Indent 100ys to 1ps.
THIS PROGRAM FLASHES THE L.E.D., IT SHOULD BE RUN FROM SRAM Z.I1.F. SOCKET Turbo Trace: 8K bytes fast static ram for
trace history.
1 0000 org 6h Trace width 32 bits.
Z 06000 028040 jmp 8040h :This is in EPROM. Breakpoints on 16 bits address plus a
3 ifier bit.
4 0040 org 0040h . SRAM program memory start ?r':loel\»‘lodes:'l'mfomrdfrm
5 0040 C2D5 test: [fklr fo address (with logic probe=don’t care,
@l-help JA-save [ new file F-inport data JF-expand FlB-contract Fd-exit Tlog;"‘;e: addMM)
although this can be provided by an external
power supply. GOTO SEARCH BLOCK RAM_EDIT LOGIC CHECKSUM
Window on the task switch
Using Windows 3 as a software develop- [ 1a450ec5 00 01 02 03 04 05 06 07 08 09 OA OB 6C 0D OF OF
ment and ICE environment is potentially
attractive. In principle the multitasking | (00000 00 41 DS Fo FF FF FF FF 00 42 74 Fo FF FF FF FF .A= .Bt=
Windows allows hot key switches between 00010 00 43 00 FO FF FF FF FF 00 44 90 FO FF FF FF FF .C.= .DE=
editor, assembler, compiler, linker, program- 00020 00 45 80 FO FF FF FF FF 00 46 04 FO FF FF FF FF EG= .F.=
mer and trace work areas. In theory all could ggg:"o 00 13 04 :0 ::: ::: ::: ::: 00 1; Fo :_0 :_:: :_:: :}l’: :}l’: -F.= -G==
i 3 i K 40 00 48 04 FoO 00 48 04 ro H.= H.=
beBrl‘il"';:"f “’,"clf‘fflc'l“'y ‘l“l:‘.'? ?i'cnedl)' Jlva |[0095¢  ©6 49 90 Fo FF FF FF FF 00 49 90 Fo FF FF FF FF  .lf= A=
; practical level {his 15 nol really 4 | 1999 90 4n 80 FO FF FF FF FF 00 4B 05 Fo FF FF FF FF  .JG= X.=
sensible proposition. As indicated earlicr, | lo0g70 00 4B 05 Fo FF FF FF FF 00 4C Fo Fo FF FF FF FF K.z L==
one of the reasons for moving from eprom to 60080 00 4D 04 FO FF FF FF FF 00 4D 04 FO FF FF FF FF M.= N.=
dedicated ICE is speed of the development 00090 00 4E 70 FOo FF FF FF FF 00 4E 70 FO FF FF FF FF .Np= .Np=
process. Unless a 33MHz 386 or 25SMHz 006A0 00 4F F4 Fo FF FF FF FF 00 4F F4 FO FF FF FF FF o0f= .0]‘:
486 machine is being used with several | [000B0 00 50 74 FO FF FF FF FF 00 44 90 FO FF FF FF FF .Pt= .DE=
megabytes of memory. the time to task- | [009C0 00 45 80 Fo FF FF FF FF 00 46 04 Fo FF FF FF FF .EG=  .F.=
switch is prohibitive. On a standard AT. task 000D0 00 46 04 FO FF FF FF FF 00 47 FO FO FF FF FF FF .F.= .G==
e . L n OOOEO 00 48 04 FO FF FF FF FF 00 48 04 FO FF FF FF FF H.= H.=
switch times are around 20s! 000F0 00 49 90 Fo FF FF FF FF 00 49 90 FO FF FF FF FF  .lf= gz
One further weakness is that the prom pro-
grammer software, and for that matter the F1 help F3 toggle hex/ASCII edit F5 search again
cross assembler or cross compiler are not  |F? toggle edit/display mode F9 select feature F10 return to Main Function Menu
written for Windows 3 and so do not offer
the ability to have all active windows on

screen at the same time.

A good operational compromise is to use a
simple terminate and stay resident (TSR)
editor, such as Borland SideKick to allow
viewing of the assembler listing in a win-
dow while the prom programmer software is
running. But it must be used with care as

activating the hot key during access to the

eprom (emulator) could cause damage.

breakpoint and history ram and provides a
low cost route to debugging. Data must be
transferred via a standard eprom program-
mer, and it is from here that both the cost
advantage, and the user interface weakness
stems.

Not surprisingly, eprom programmer soft-
ware is orientated toward programming

Fig.2. How the user views the debugging
operation on the PC .

eproms, and although quite amazing func- Several products are in the Flash
Novel solution tionality is provided through the program- emulator range. The reviewed product
Ram-Blow Emulator and Turbo Trace is a  mer, it can be quite hard work to program was the top of the range: Ram-Blow
novel combination of emulator, hardware  and use. 1MByte o m."::" M?TR.M
Windows update: Flash Designs has Flash Designs have promised that a PC £6£ gl “'::J' fucts start with a 256K
announced that its latest software card will be available soon to provide direct emulator priced at £199.
has Windows compatibility. Re- computer control. The move could be a wel- Supplier is Flash Ltd, St Andrews
sizeable Windows allow control of come adjunct, improving the user interface House, PO Box 167, Crawley RH11 9YE.
up to four emulator pods. and ensuring that this product is not just a Tel: 0293 551229.
flash in the pan. ]
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HF-235

A landmark in HF monitoring

The HF-235 is a highly cost effective solutin to * SOkHz-SOHz
the need for a synthesised HF receiver for the % USB/LSB/CW/AM/FM/AM sync

professional user. The HF-235 can be usedasa ¥ All IF filters fitted as standard
stand-alone general purpose monitor ar in * Conventional tuning knob orkeiibe eahiy
* 30 memories and 2 VFOs

multiple unit installations where diversity or 4 600 ohm line driving
multi-channel monitoring is required. * Optional RS-232 interface for remote control

LOWE ELECTRONICS LTD, Chesterfield Road, Matlock, Derbyshire DE4 SLE
’ Telephone: (0629) 580809 Fax: (0629) 580020

CIRCLE NO. 103 ON REPLY CARD

L — - ﬁ
B Micro AMPS | FRUSTRATED?
ICE 751 An emulator/programmer for the Philips 24- BECAUSE YOU CAN'T SEE WHERE YOUR
pin skinny DIP 8051; the 87C751 (£480). The TARGET SOFTWARE'S GOING ?
ICE751 provides the cheapest way to emulate f
and program these devices.
ICES1™ A low-cost emulator for the industry standard NOW YOU CA =L OW WITH
8051 (£225). This product is also available in NSEE WHAT'S Going ON DQ\NN B
kit form.
PEBS52 The official Philips 80C552 evaluation board Flash
for this highly integrated 8051 variant (£225). ; R e
Optional debug monitor and 87C552 program- . Designs
ming adapter are available. U n|versa| Hp debug
BASIC A PC-based cross-compiler that enables code . Jacmald
COMPILER written for the 8052AH-BASIC processor to _—— TURBO TRACE et

be compiled for the standard 8051 or 8052
(£295). Interpreted Basic is also available on

SPECIAL OFFER TO EW & WW READERS:-

the ICESI. £100 off
8051 8051 Architecture, Programming and Applica- . _na.
BOOK tions (£49.95). A recommended book for read- ___E_MEJ};_AIQB_%IB@EE_P_A_C_K_A_G_E_.Yé}l_D_IQ}I_)_O_Q_%L__

ers who require a text on the 8051 and —d SEND INFORMATION ON SPECIAL TRACE/EMULATOR OFFER
interfacing techniques. This book is supplied

with a PC-based cross-assembler and simulator ' senp BROCHURE AND PRICE LIST

for personal or educational use only. | | j NAME..... . S —— JOBTITLE. ..o

OTHER Contact us for information on these and many COMPANY e, ————— -
other related products such as compilers, ADDRESS
1°C tools and drivers. S 0

TELEPHONE. ... DATE e

ICES1 is a trademark ol Intel

B Micro AMPS Ltd _—
66 Smithbrook Kilns Cranleigh & FLASH OESIGNS LTD., ST ANDREWS HO., P.0.BOX 167, CRAWLEY, W.SUSSEX.
! E! Surrey, GU68JJ f / BREAKING THE ICE WITH AFFORDABLE MODULAR
[ _ _Tel: +41(())483-268999 Fax: +44(())48_3-268397 h DEVELOPMENT SYSTEMS TEL 0293 - 551229
CIRCLE NO. 104 ON REPLY CARD CIRCLE NO. 105 ON REPLY CARD
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COMPONENTS

he 87C751 is ideally suited to appli-

cations where small space and low

cost are crucial. The restriction of

2Kbyte code space and 64byte ram
may be too great for some applications. The
device has no memory expansion capability,
having only 19 1/O lines; the core is in the
form of a factory masked rom or repro-
grammable eprom. The eprom variety can
be either one time programmable (OTP) or
quartz windowed crasable.

The programming algorithm for the cprom
part is conventional. However, the method
used to program the eprom array is not. The
87C751 expects a configuration pattern to be
applied on the reset line to force the device
into a specific mode: see Table 1. A normal
reset, high to low, will put the device into a
conventional run mode, therefore no special

Table 1. Program/Verify Modes

Operation Serial Code
Program user eprom 296H
Verify user eprom 296H
Program encryption array  292H
Verify encryption array 292H
Program security bit 1 29AH
Program security bit 2 298H
Verify security bits 29AH

Table 2. Special function register
memory map

8051 revisited

In line with the theory that small is beautiful, Philips
has brought out a cut-down version of the venerable
8051: the compatible 87C751. Richard Marriott
reckons that the new chip means big business.

reset logic is required for production. To
program and verify the device, the 1/O port
pins are used as address and data paths. Port
P, is used as the program and verification
dala and P, is used as the address path. How
do you gel the 11-bit address of a 2Kbytes
cprom into an 8-bit port? Easy, the most sig-
nificant three bits are multiplexed with the
least significant three bits. The multiplexer
input is the ASEL input on port pin P .

Flgure 1 shows the pin assignments on the
24-pin skinny DIP. The address lines
(A,-A, ), the data lines (D,,..D,). VPP, OF-
PGM and ASEL refer only to the program-
ming mode. These lines are not normally
available. The alternate function for the pins
is conventional.

There are architectural differences
between the 8051 and the new chip. Apart
from the differences in pin number and

P34A14 [ 1 L24a] v
P33A3 []2 23[] P3s5A5
pazazA10 [13 22[] P3.6A6
Pa1aag [ 4 21[] p37a7
P3.oa0m8 []5 20[] P1.7T0D7
Po.2vPP []6 19[] P1.6/INT1/D6
P0.1/SDA/OE-PGM [] 7 18[] P1.5INTODS
PO.O'SCUASEL [18 17[] P1.4D4
RST [J9o 16[] P1.3D3
x [J1o 150 P1.2D2
x1 [J11 140 P1.1D1
vss 12 13[] p1.000

Fig. 1. Pin configuration

Table 3. Interrupt priority

SFR address Nhs Priority Name Service Description
address
(hex)

80 . PO Highest INTO 003 External interrupt 0
81 sp CTOo 00B Counter/timer
82 DPL INT1 013 External interrupt 1

TIMER | 01B Fixed interval timer
st BPH Lowest  IC 023 I2C serial port
87 PCON
88 . TCON
BA 1 Table 4. Interrupt/enable register modification
8B : RTL
8C TH Bit i 6 5 4 3 2 1 0
8D RTH EA- - El2 ET1 EX1 ETO EX0
90 % P1
98 < 12CON EA General enable, when set any individually enabled interrupt will be accepted
9A 12DAT El2 When set enables the IIC serial interrupt
A8 ¢ IE ET1  When set enables the Timer | interrupt
BO ' P3 EX1  When set enables the external interrupt 1
Do " PSW ET0  When set enables the counter/timer interrupt
D8 i 12CFG EX0 When set enables external interrupt 0
EO # ACC
F8 ' I2STA The EA bit is cleared by reset.
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packaging the changes may be summarised
as:

2Kbytes eprom, 64 bytes ram

1°C serial port (no UART)

19 1/0 lines

No external memory expansion. except via
the 12C bus

One counter/timer operating in mode 2 but
extended 1016 bits

Single level interrupt structure

Fixed interval timer

Because of these differences, the instruction
LIMP, LCALL, and MOV have no meaning.
Otherwise the 87C751 is fully code compati-
ble with the BOCS! and operates at up to
16MIHz.

Interrupts

The Interrupt Priority (IP) register and the 2-
level interrupt system of the 80CS]1 are elim
inated. Stmultaneous interrupt conditions are
resolved by a single level, fixed priority as
shown in Table 3. The interrupt enable reg-
ister (1E) is modified as shown in Table 4.

Special Function Registers (SFR)

Special Tunction registers are on-chip mein-
ory locations with special functions within
the 751 device. The special function area of
the 80CS1 is from 80h to fth but not all of
the addresses are occupied. Unoccupied
addresses are not implemented on the chip.
Read accesses 1o these addresses will in gen-
eral return random data. and write accesses
will have no effect. The SFR map for the
87C751 is shown in Table 2. The SFRs that
are bit addressable are marked with an aster-
IX.

COMPONENTS

Table 5. TCON controls for the counter/timer.

7 6 5 4 2 2 1 0
GATE C/T TF TR IEO ITG IE1 IT1
GATE 1 Timer/counter is enabled only when INT, pin is high, and TR is 1
0 Timer/counter is enabled when TRiis 1.
cr 1 Counter operation from T, pin.
0 Timer operation from internal clock/
ik 1 Set on overflow of TH.
0 Cleared when processor vectors to interrupt routine, by reset,
and by writing 0.
TR 1 Timer/counter enabled.
0 Timer/counter disabled.
IEQ 1 Edge detected on INT,,
ITO 1 INT, is edge triggered.
0 INT, is level sensitive

Counter/timer subsystem

The 87C751 has one timer/counter. lts oper-
ation is similar to mode 2 operation of the
80CS1. extended to 16 bits. The controls for
the counter/timer are centralised in a single
register called TCoN (Table 5.).

These flags are functionally identical to
the corresponding 8OCS1 flags. except that
there is only one timer and they are com-
bined into one register.

A second timer. called TIMER 1 is available.
In I°C applications this timer is dedicated 10
time generation and bus monitoring. In non-
12C applications it is available for use as a
fixed time base. It provides a period of 1024

0sC /12
C/T-0
C/T-1
to pin
TR
gate —l>o—r\
into pin — 4 _/

Fig. 2. 87C751 converter/timer

TL TH » TF — INT

reload

RTL | ]TH

machine cycles when used for this purpose.

I>C serial comms subsystem

The 87C751 12C subsysiem is a single bit
hardware interface and uses two physical
I/O port pins. namely Serial CLock (SCL)
and Serial DAta (§DA). It includes more
than just the absolutely minimum hardware
in an cftort 1o simplify the software over-
head.

In particular, hardware for stretching SCL
is included, and the time that SCL is
stretched is bounded by hardware to prevent
bus hang up in case of faulty software or
certain kinds of faulty hardware. The 12C
subsvstem consists of four SFRs: /12CON.
{2DAT. 12CFG and {25TA. Prices tor one off
quantities range from £8 10 £12.

An application note. AN422, can be
obtained from Philips Components or its dis-
tributors. This note describes in detail the
bus operation and programming.
Aliematively. a copy of the [-C master and
slave software on diskette can be obtained
from Micro Amps.

Tools

A low cost in-circuit emulator for the
87C751 which handles both program devel-
opment and programming of the devices is
available. This. plus a fully operational 1°C
mastar and slave driver together with associ-
ated software is also available from Micro
Amps Lid on 0483 268999. ]

August 1991 ELECTRONICS WORLD + WIRELESS WORLD

653



MONITORS
MONOCHROME MONITORS
THIS MONTH'S SPECIAL!

There has never been a deal like 1his onel

| Brand spanking new & boxed monilors

from NEC, normally selling at about £140I

These are over-engineered for ultra

rellability. 9° green screen composiie input

wngnd with etched non-glare screen plus switch-

able high/low impedance tnput and output

for daisy-chaining. 3 tront controls and 6 at rear. Standard BNC

sockets. Beautiful high contrast screen and atiractive case with

carrying tedge. Perfect as a main or backup monitor and for
quantity usersl - 39 95 each (D) or 5 for £185(q)

CALL FOR DISCOUNTS ON HIGHER QUANTITIES!

COLOUR MONITORS
Decca 16 80 budget range colour monitor. Features a PIL tube,
beautiful teak style case and guaranteed 80 column resolution,
fealures usually seen only on colour monitors costing 3 times
our pricel Ready to connect to most computers or video outputs.
7561 composite input with Inegral audio amp & speaker. Fully
tested surplus, sold In littie or hardly used conditon with 90 day
tull RTB guarantee. Ideal for use with video recorder or our
Tetebox ST, and other audio visual uses. £99(E) 3£275(G)
20", 22" and 26" AV SPECIALS

Superbly made UK manufacture. PiL all solid state colour
monitors, complete with composite video & sound inputs. Attrac-
live teak style case. Perfect for Schools,Shops,Disco, Clubs.
in EXCELLENT litle used condition with tull 90 day guarantee.

20"...£135 22"...£155 26"....£185 ®

HI-DEFNITION COLOUR MONITORS
Brand new 12° mutlilnput high definition
colour monitors by Microvitek. Nice tight
0.317 dot pitch for superb clarty and
modem metal black box styling. Operates
from any 15.625 khz sync RGB video
source, with either individual H & V syncs
such as CGA IBM PC's or RGB analog
with composite sync such as Atarl, Com-
modore Amiga, Acom Archimedes & BBC. Measures only 14° x
12" square. Free data sheet including connection intormation.
Will also function as quality TV with our RGB Telebox.
Onty (E)
Brand new Centronic 14° monitor for IBM PC and compatibles
at a lower than ever pricet Completely CGA equlvalent. Hi-res
Mitsubushi 0.42 dot pitch giving 669 x 507 pixels. Big 28 Mhz
bandwidth. A super monitor In attractive style moulded case.Full
90 day guararee. ony £129
NEC CGA IBM-PC compatible. High quality ex-equipment fully
tested with a 90 day guarantee. In an attractive two tone ribbed
grey plastic case measuning 15°L x 13"W x 12°H. A temific
purchase enables us to pass these on atonly.... £79Q 15
(1]

S17r214 14" Colour
Multisync/Multifunction
Never before ha! such a deal been struck to bring you this
quality Japanese manufactured multisync, multifunction
professional grade monitor at an unheard of low pricelt The
Blectrohome ECM1311 with its host of Inputs will connect to
most computer systems including: IBM PC/XT/AT/PS2 (CGA,
EGA, PGA, VGA modes) Atari, Archimedes (up to SVGA),
Commodore, BBC and many more. Many other features Indude:
RGB analog 8 TTL inputs, separate horizontal, vertical, com-
posite and sync on green Inputs; auto 15 to 36khz operation;
0.31mm tube dot pitch; tinted non giare etched screen & 30 mhz
bandwidth makes this item an absolute snipll Current makers
list price over £900 !Each supplied with connection data. fully
tested In used good condition, some may have screen
blemishes. Complete with full 90 day RTB guarantee. Full Tech-
nical Manual £15. £1 49

Only {E)

No Break Uninterruptable PSU’s
Brand new and boxed 230 voits uninterruptabie power supplies
from Densei. Model MUK 0565-AUAF is 0.5 kva and MUD
1085-AHBH is t kva. Both have sealed lead acid batteries. MUK
are Intemal, MUD has them In a matching case. Times from
interrupt are 5 and 15 minutes respectively. Complete with full
operation manuals...........MUK......£249 (F}) MUD..... £495 (G)

V22 1200 BAUD MODEMS
Master Systems 2/12 microprocessor controlled V22 tull duplex
1200 baud modem. Fully BT approved unit, provides standard
V22 high speed data comm, which at 120 ¢ps, can save your
phone bill and connect ime by a staggering 75%! Ullra slim 45
mm high. Full teatured with LED status indicators and remote
error diagnostics. Sync of Async use; speech or data switching,
bullt In 240v mains supply and 2 wire connection to BT. Units
are In used but good condition. Ful‘%tesled prior despatch, with
data and a fult 90 day guaranee. What more can you ask for
and at this pricell ONLY £69 (D)

-ELECTRONICS -

MAIL ORDER & OFFICES
Open Mon-Fri 9.00-5.30

Dept WW, 32 Biggin Way,
Upper Norwood.
London SE19 3XF.

" THE ORIGINAL SURPLUS WONDERLAND!

IBM KEYBOARD DEALS

A replacement or backup keyboard, switchable for IBM PC,
PC-XT or PC-AT. LED's for Caps,Scroll 8 Num Locks. Stardard
84 keyboard layout. Made by NCR for the English & US maskets.
Absolutely standard. Brand new & boxed with manual and key
template for user slogans on the function keys. Atiractive
beige,grey and cream finish, with the usual retractable legs
undemeath. A generous length of cury cord. terminating in the
standard 5 pin DIN plug. A beautiful clean piece of manutac-
twrers surplus. What a dealt £39 (B) S£175 (D)

Brand new and boxed 84 key PC/XT type keyboards in standard
1BM grey with very attractive mottied finish and “dicky” solld feet
keys. 10 function keys on side. Englishlayout and £ sign. Green
LEDs for Caps, Scroll & Num locks. £29.95 (B) 5£135 (D)

CALL FOR DISCOUNTS ON HIGHER QUANTITIES!
FLOPPY DISK DRIVES
BARGAINS GALORE !

NEW 54 Inch from £29.951

Massive purchases of standard 514" drives enables us to
present prime product at industry beating iow pricest All units
(uniess stated) are removed from often brand new equipment
and are fully tested,allgned and shi to you with a 96 day
guarantee and operate from +5 & 4+12vdc, are of standard size
and accept the standard 34 way connector.
TANDON TM100-2A IBM compatible DS
CANON,TEC etc.DS half height.State 40 or 80T
TEAC FD-55-F.40-80 DS hait height. BRAND NEW £79.00(C)

% Sgectals! *E

TEAC FD-55 half height sarles In your choice of 40 track
double sided 360k or 80 track double sided 720k. Ex-equip-
ment tully tested in excellent conditlon with 90 day warranty.
Order TE-36 for 360k £29.85(C) or TE-72 for 720k £39.95(C

CHOOSE YOUR 8 INCH!
Shugart B00/801 SS refurbished & tested £150.00(E)
Shugari 851 double sided refurbished & tested  £225.00(E)
Mitsubishi M2894-63 double sided switchabie
hard or soft sectors- BRAND NEW £250.00(E)
SPECIAL OFFERS!!
Dusi 8~ drives with 2 megabyte capacity housedin a smart case
with bullt in power supplyl Only £499.00 (F)

Ideal as exterior drivesl|

End of line purchase scoop! Brand new NEC D2246 8" 85
megabyte of hard disk storagel Full CPU control and Industry
standard SMD interface. Ultra hi speed transter and access time
leaves the good old ST506 interface standing. in mint condition
and comes complete with manual. Only... ....E30%E)

MAINS SUPPRESSORS & FILTERS

Roxburgh SDC 021 2 amp malns RF{ filter. Has an extra wide
frequency range of 150 khz to 30 mhz. Can type, solder Jug
connection. Quality manufactured to BS 613 standards. Dims
1-1/2°D x 1-¥4°H........... £3.95 or 3 for £10 (A) 10 for £28 (B)
Roxburgh SDA 013/25. Similar to above rated at 1-1/2 armmps.
Dims 1-1/2°D x 1-3/4°H....£3.25 or 3 for £8.50 (A) 10 for £25(B)
Suppression Devices SD5 A10. Extra compact general pur-
pose suppressor. Plastic moulded case with single boit fixing
and snap connectors. Rated at 230 vac 5 amps. Dims 1-3/4%
x 1-1/8°W x 5/8°H ..£3.95 or 3 for £10 (A} 10 for £28 (B)
Belfing-Lee type 3 amp malns RF1 filters. Has a built in
mains cable (Engllsh coding), and a three pin miniature non re-
versible socket and a mating plug. to go to the equipment. lceal
tor those who are bugged by RF Interference. Very compact

Dims 3-1/8° x 2.5° x 1.5°... ..£3.95 each or 3 for £10 {A

RECHARGEABLE BATTERIES

£39.95(C)
£79.00(C)

LEAD ACI
Maintenance free sealed tong

'l?o.. Type A300.

12 voits 12 volts 3 amp/hours £13.95(A)
6 volts 6 volts3 amp/hours £ 9.95(A)
12 voits Cenire tapped 1.8 amp hours. RFE. £ 5.95(A)
12 volts 12 volts 38 amp hours.7-1/2°L x6"S.RFE £35.00(B)

EXTRA HI-CAPACITY NICKEL CADMIUM

Super high capacity Chioride Alcad 12
volts refillable type XL1.5. Electrolyt2 is
readily avallable Potassium Hydroxide. tn
banks of 10 cells per 8°H x 24°L x 5.5°D wooden case. Eachcell
measures 8°H x 1.75°L x 4°D. Can be easily separated. |deal
for all standby power appiications. Ex MoD, like new..£48.95 (E)

SPECIAL INTEREST

Tektronix 1751 Waveform/Vector monitor £2750
Trio 0-18 vdc bench PSU. 30 amps. New £ 470
DEC VAX11/750 inc. 2 Meg Ram DZ and tull docum-
entation, {n brand new condition

Fujitsu M3041 600 LPM band printer

£2250
£2950

DEC LS/02 CPU board £ 150
Calcomp 1036 Ianlp drum 3 pen plotter £ 650
Thuriby LA 160B logic analyser £ 375
1.5kw 115v 60hz power source £ 950
Tektronix R140 NTSC TV test signal standard. £ 875
Sony KTX 1000 Videotex system - brand new £ 650
ADDS 2020 VDU terminals - brand new £ 225
Sekonic SD 150H 18 channel Hybrid recorder £2000
Trend 1-9-1 Data transmission test set £ 525
Kenwood DA-3501 CO tester, laser pickup simulator € 350

LARGE QUANTITIES OF OSCILLOSCOPES AND TEST GEAR ALWAYS AVAILABLE - CALL NOW!

Superb Quality 6 foot 40u

19" Rack Cabinets|

Massive Reductions
Virtually New, Ultra Smart!

Less Than Half Price!

Top quality 19" rack cabinets made in UK
by Optima Enclosures Ltd. Units feature
designer, smoked actylic iockable front
door, full height lockable half louvered back
door and removable side paneis. Fully ad-
justable internal fixing struts. ready
punched for any conflguraton of equipment mounting plus ready
mounted integral 12 way 13 amp sockel switched mains distribu-
tion strip make these racks some of the most versatle we have
ever sold. Racks may be stacked side by side and therefore
require only two side panels or stand singly. Overall dimensions
are 77-1/2°H x 32-1/2°D x 22"W. Order as:

Rack 1 Complete with removable side panels...... £275.00 (G)
Rack2 Lesssidepanels........... .......... £145.00 {G)

POWER SUPPLIES
Power One SPL200-5200P 200 watt (250 w peak).Sem| open
frame giving 45v 35a, -5v 1.5a, +12v 4a (8a peak), -12v 1.5a,
+24v 4a (6a peak). All outputs fully regulated with over voltage
protection on the 4+5v output. AC input selectable for 110/240
vac. Dims13" x 5° x 2.5°. Fully guaranteed RFE. £85.00 (B)

Power One SPL130. 130 watts. Selectable for 12v (4A) or24 v
(2A). S5v @ 20A.1 12v @ 1.5A. Switch mode. New.  £50.95(B)
Astec AC-8151 40 watts. Switch mode. +5v @ 2.5a. +12v @
2a.-12v @ 0.1a.6-1/4" x 4" x 1-3/4° New £10.95(B)
Greendale 19ABOE 60 watts switch mode.+5v @ 6a,112v @
1a.+15v @ 1a. RFE andtullyfested. t1 x20 x5.5cms. £24.95(C)
Conver AC130. 130 watt hi-grade VDE spec.Switch mode. +5v
@ 15a,-5v @ 1a212v @ 6a.27 x 12.5 x 6.5cms.New.
£49.95(C)

Boshert 13090.Switch mode. Ideal for drives & system. +5v@ 6a.
+12v @ 2.5a, -12v @ 0.5a. -5v @ 0.5a. £29.95(B)
Famell G6/40A. Switch mode. 5v @ 40a.Encased £95.00(C})
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Please specity 110 or 240 volts for AC tans.

AC. 112" thick £ 8.50(B)
AC ETRI slimiine.Only 1 thick. £ 9.95(B)
AC 230 v 8 watts. Only 3/4° thick £12.95(A)
AC 110/240v 112" thick. £10.95(8)
AC round. 3122 thick. Rotron 110v £10.95(B)
As above but 230 volts £24.95(B)
DC 1”7 thick N0.812 for 6/12v.814 24v.  £15.95(A)

3 inch
3W2inch
31/2inch
4inch
10 inch
10inch
60 mm

80 mm DC 5 v. Papst 8105G 4w. 38mm. RFE. £19.95(A)
92mm  DC 12v. 18 mm thick. £14.95(A)
4inch DC 12v. 12w 112" thick £12.50(B)
4inch  DC 24v8w. 1° thick. £14.50(B)

THE AMAZING TELEBOX!
onverts your colour monitor into a
QUALITY COLOUR TVit
TV SOUND

| & viDEO

TUNER!
Brand new high quality, fully cased. 7 channel UHF PAL TV tuner
system. Unit simply connects to your TV aerial socket and colour
deo monitor tuming same Into a tabulous colour TV. Dont worry
It your monitor does’nt have sound, the TELEBOX even has an
integral audio amp tor driving a speaker plus an auxillary output
for Headphones or Hi Fi system etc. Many other features: LED
Stats indicator, Smart moulded case, Mains powered, Built to

BS safety specs. Many other uses for TV sound or video efc.

Sug ed BRAND NEW with tutl 1 year guarantee.

T x ST for composile video inpul monitors.........£29.95(B)

Telebox STL as ST but with Infegral speaker........... £34.95(B)

Telebox RGB for analogue RGB monitors. ... .£65.95(B)
RGB Telebox also suitable tor IBM multisylnc monitors with RGB

analog and composite sync, Overseas versions VHF & UHF call.
SECAM / NTSC not available.

BRAND NEW PRINTERS

TEC Starwriter Model FP1500-25 daisywheel pnnter renowned
for its reliabillty. Diablo type print mechanism gives superb
registration and quality. On board microprocessor gives full
Diabto/Qume command capability. Serial RS 232C with full
handshake. Bidirectonal 25 cps. switchable 10 or 12 pitch, 136
cpl in Pica, 163 in Elite. Friction or tractor feed. Full ASCII
including £ sign. Font and ribbon Diablo compatible........C199(E)
DED DPG21 miniature ball point pen pnnter plotter mechanism
with tull 40 characters per line. Complete with data sheet which
includes circult diagrams for simple driver electronics..... £49(B})
Centronics 150 series. Always known for their reliabilty in
continuous use - real workhorses in any environment. Fast 150
cps with 4 fonts and choice of interlaces at a fantastic pncel

158-4 Seral up to 9.5° paper, fan fold tractor
1504 Seral up to 9.5 paper. tractor, roll or s/sheet.
152-2 parallel up to 14.5° paper, tractor or s/sheet.

CALL FOR THE MANY OTHERS IN STOCK.

VISIT OUR SHOP FOR BARGAINS

LONDON SHOP
100's of bargains|
Open Mon-Sat 9-5.30
215 Whitehorse Lane,
South Norwood,
London, SE25 .

DISTEL © The

081-679-

Al prces for UK Mainiand. UK customers add 17.5% VAT to TOTAL order amourd. Minimum order €10 PO orders from Goverrmert, Unevr sitiet. Schools & Local Authonties
welcome-minimum account order £26. Cammiage charges {A)=£2.00. (B)=f4 S0 (C)=£B.50. (D}=£11 50. (E)=£14.00 {(M=£18.00 (G}=Call AN goods supphed tubmct 1o our
sandard Condibons of Sake and urle:: otherwite Hated guararteed for 90 dayc. ANl guaramees on a rtum o bate basis. We rexerve the ngh to change prices 8 specihcatons
without pdor notice. Orders acospied cubyect to stock. Quotabons willingty given for higher quantities than those statmd. Bulk surplus atways required for cash

Free dlal-up databasel|
000's of iters+info On Line
V21,V2Z & V22 bis

Orlginal ALL ENQUIRIES

081-679-4414

Fax- 081-679-1927

1888 Telex- 894502
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REVIEW

Has the Smith
chart met its

Match?

As a Smith chart program Z Match Il offers plenty, but
you have to go a long way to beat a sharp pencil and

an eraser says lan White.

iven the right software, modern PCs
G with high-resolution graphics dis-

plays have the potential to combine
both the numerical accuracy of the digital
computer and the intuitive *“feel” of a Smith
chart on the screen.

What the user wants from a Smith-chart
program is everything that the paper chart
could give (and I do mean everyrhing). plus
some genuinely useful enhancements that
only the computer can provide.

Enhanced numerical accuracy can almost
be taken for granted. but more uscful than
precision is the ability to deal with the fuzzy
parameter values encountered in real-lifte RF
engineering.

The problem for the software engineer is
to provide all of this through an input inter-

Fig. 1. Smith chart display by Z-Match I,
showing the cursor at an impedance of
(30+j40)2.

6.3