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IC PROGRAMMING TESTING & ERASING SOLUTIONS'

PC82 UNIVERSAL PROGRAMMER & TESTER £395

z .‘%:{( ﬁ“‘;%g; .«(\{;%ﬁ%%a

UNIVERSAL PROGRAMMER. The complete designer’s kit. This will program EPROMS,
FLASH EPROMS, EEROMS, BPROMS, PALS, GALS, EPLD's, and large range of
microcontrollers. A unique feature is the testing of any TTL/CMOS logic chip, DRAM &
SRAM.

TTL, CMOS, DRAM & SRAM TESTING

PC82 can test and verify any TTL/CMOS logic chip, DRAM & SRAM. The software will
also identify a TTL chip. Do you have a few TTL chips aside not knowing whether they
are working?

DEVICE GUIDE

Over 1500 types are now covered, with many more to be added shortly. Some require
an adapter.

EPROM - Full range of 8/16 bit wide types from 16k to 16mBit. 2716 to THA 16P0100.
FLASH EPROM — Full range of AMD & Intel types. 28FXX ranges.

EEPROM - 17 manufacturers’ full range of types from AMD to Xicor. 2816 etc.

SERIAL EEPROM — 12 manufacturers’ full range of types. 9306/46 etc.

BPROM 32x8 to 4096x 8, incl. 635080, 7C28X, 29X etc.

PAL — 18 manufacturers including Altera, Amd, AMI, Atmel, etc.

GAL 16V8, 18P8, 20V8, 20RA10, 22V10, 26V12, 26CV12, 6001.

EPLD 20G10, 22V10, EP310/320/600/610/900/910, 5C031/32/60/90.

CMOS EPAL C16L8/R8/R6/R4, C18V8, C20G10/L8/R8/R6/R4, C22V10.

MPU Z8, 8741/44/49/50/51/95/96/97/98, C51, C52/54/58/75/196/252/451/521/528/552/
528/652/654/751/752, 63705, 68701/705, 68HC705/711, 4074008 series, 77P008/25/
108/116, PSD301, PIC16C54/55/56/57.

ADAPTERS FOR PC82

A range of plug-in adapters to expand the
capability of the PC82. Various PLCC
convertors & 4-gang 28/32/40-pin Eprom,
Gal & Pal. Popular CPU types include
PIC16C54/5/6/7, 8796/7, 68705, 87C751/
2, & TMS320E25.

FEATURES ALL MODELS

For the IBM PC, install the interface card and programming socket, load the menu-driven
software and you have a complete design system at your fingertips.

EASY’TO INSTALL

The programmer comes with an interface card that plugs into any free slot of your PC.
There is no DMA channel to worry about and it occupies limited /0 space. The
programmer socket box is connected via a ribbon cable to the back of the interface card
so that the socket box is external. After the interface card is installed the PC never need
be opened again.

SUITS ALL PC’s

The programmers will run on any compatible IBM machines such as XT's, AT’s, '386
and '486. Whether it be AMSTRAD or COMPAQ the programmers will work. The
software is text only monographic so is compatible with any machine.

SOFTWARE DRIVEN

All software for the programmer is supplied on 54" low-density disks. The software can
be copied onto hard disk using the DOS copy command. Programs are supplied for the
various features and are menu-driven. All programming is done from the menu, no
hardware switches are needed. Just select the type and manufacturer and the
programming is done automatically.

Save to disk and load from disk allows full filing of patterns on disk, to be saved and
recalled. Device blank check, checksum, program, verify, read and modify are all standard
features. Hex to bin file conversions included for popular file formats including Intel
Motorola etc. 2 ways/4 ways bin file splitter for 16/32-bit file data. Selection of speed
algorithm for FAST, FLASH, INTELLIGENT, INTEL. Free software updates available for
new devices.

PC86 HANDY POCKET TESTER £99
Tests all popular TTL 74/54, CMOS 40/
45 & DRAM types, can search and
display type number of unknown/house
marked types. Simple operation. 9 volt
battery operated with LCD display.

M1 FAST ERASER £99

NO MORE WAITING FOR EPROMs TO
ERASE. New advanced UV source
gives under 2 minute erasure time on
most types of modern EPROM. Digital
down counter & display plus added
features for simple operation in use.
Large capacity e.g. 13x28 pin devices.
Small footprint. Designed for heavy
industrial/workshop use. UK design &
manufacture.
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PC84 EPROM PROGRAMMERS
1-GANG £139,4-GANG £199 &
8-GANG £299

PC84 -1, -4, -8 Eprom programmers
only. The variant is only gang size. The
- 4 and -8 gang will program multiple
EPROMSs simultaneously. Device are
from 2716 to 271000 both C and NMOS
& EEPROM from 2816 to 2864. ZIF
(zero insertion force) sockets are used
on all models

ORDER INFORMATION

Please include £7 for carriage by courier, plus VAT on
all UK orders. (£20 for exports.) All pricing for
programmers includes software, interface card, socket
box and full instructions. (Prices do not include VAT or
carriage). ACCESS, VISA or CWO. Official orders
welcome from Government bodies & local authorities.
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CITADEL PRODUCTSLTD

Dept. WW, 50 High St,
Edgware, Middx. HA8'7EP
Tel: 081-951 1848
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prices, but now there is EBBO a total
Breadboarding System at a hobbyist's price.
EBBO can be as simple or as ambitious as you
want it to be, the only limit is your own
imagination or skill.

: Beginner or advanced hobbyist
EBBO" is the right system for you

for detailed colour ¢ d price list—
AP Products Ltd
28 Gold Street,

Saffron V/alden, Essex CB10 IE}
' Tel: 0795 26602 Fax: 0799 21408

CIRCLENO. 104 ON REPLY CARD
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Oscilloscopes - The essential

tool of the professional engineer.

M wems

IWATSU

[] Design & Development —
High speed, long memory length
Digital  Storage  Oscilloscopes,
350MHz, 500MHz, analogue os-
cilloscopes.

[] Manufacture & Quality Con-
trol - 60MHz, 100MHz &
250MHz, 4 channel oscilloscopes.

[] Production Test — IEEE Con-
trol of Analogue & Digital Storage
Oscilloscopes.

[] Instaliation. Commissioning
& Service — Lightweight battery
powered 16MS/Sec DSO’s: mini
scopes.

Kontron Elektronik Lid.,
Blackmoor Lane, Croxley Centre,
Watford, Herts. WD1 8XQ.

Tel: 0923 245991

Fax: 0923 254118

IWATSU
Unbeatable Price/ é
Performance/Quality.

KONTRON ELEKTRONIK

CIRCLE NO. 105 ON REPLY CARD

Electronics Workbench™ Professional pack:
Full functionality, unlimited numbers of
components in a circuit, with colour coding for
circuit tracing EGA/VGA graphic support:

£139.00%

Excluding VAT and carriage.

Electronics Workbench™ is produced by Interactive
Image Technologies Limited and is now available from:

LJ Technical Systems Ltd.

Francis Way, Bowthorpe

Industrial Estate, Norwich,
Norfolk NR59JA.
Telephone: (0603) 748001.

Eax: (0603) 746340.

CADCAM's assessment:
Ease of installation:
"Good"

Ease of use:

" Good "

Functionality:

"Very good"

Documentation:

"Good"

Value for money:

"Outstanding"

CADCAM Magazine February 1992.

CIRCLE NO. 147 ON REPLY CARD
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Competing against the State

y the time this magazine appears, the UK
will have a new government and the
clection promises which put it there will be

largely forgotten.

The incoming administration should be
continually reminded that the UK
clectronics industry is worth £4000 million
in turnover: it resides at the centre of
economic recovery and at our future as a
successiut industrialised country.

There is no corner of industry which it
doesn’t touch: the car makers use it. the
plane makers couldn’t fly without it. the
utilities need its telemetry. the transport
sector requires it for signalling and the
finance sector depends on it for computing.
cte. To say that it has strategic significance
is an understatement.

The Japancse recognise this and organise
their government departments accordingly.
MITI — Ministry of International Trade and
Industry - develops its services in response
to the needs of Japanese industry, for
instance in co-ordination of complementary
activilics among competing companics
lowards strategic goals. Its officials are well
schooled in promoting the image of
Japanese technology abroad: we seldom
read about that country’s failures even
though they occur just as frequently as ours.

By contrast, the British DTI employs a
gaggle of well meaning civil servants, very
few of whom will have enjoyed a science
based cducation or any form of industrial
experience. who we expect to act
competently on behalf of technology based
companies. With the best will in the world
they would find it difficult to fulfil the kind
of co-ordinating role which their Japanese
counterparts provide. The best that the DTI
can manage is a prescriptive, rigid service
which takes little account of the subject in
hand.

UK industry suffers greatly {from a
gencerally dismissive attitude towards
engineering and science. For instance. a

telling situation existed in the last parliament
whereby the House was unable to find the
six MPs necessary to sit on a parliamentary
subcormmittee dealing with the subject. By
contrast committees dealing with accounts.
defence and legislation are well subscribed.

This lack of understanding about
technology-based industries protoundly
affects the way in which they are financed.
The free market operates entirely through
return upon investment. This leads 10 a
situation where publicly quoted companies
have te provide sharcholder dividends even
when the carnings aren’t there to support
them. inevitably a frequent occurrence
Jduring a deep recession. The alternative is to
risk a collapse of the share price with its
attendant takeover rishs. Companies will cut
R&D to the bone to maintain dividend...
there are even instances of borrowing 1o pay
the sharcholders. The electronics industry
lives by research and development: short
term cuts will jeopardise future UK based
growth across a whole range of related
activities.

A demand driven economy also generates
its own imperatives. When the City can carn
higher interest with greater security by
buying into gilts then why should it invest in
industry? This leads 10 an interesting
situation. The government issues gilt stock
10 raise money 1o support government
horrowing. Eventually. it will have to pay
back the money plus interest. It usually doces
this by further borrowing. It sets interest
rates and conditions which ensure that gilt
issues are fully subscribed placing the
government in direct competition with
industry for investment capital in a totally
unfair contest.

Until the new government acts to reverse
this unequal conflict. there can never be
substantial industriat renewal together with
its possibilities of genuine wealth and
opportunity creation.

Frank Ogden

Electronics World + Wireless Worid 1s publishied monthly By post, current 1ssue £2.25. back issues (if available) £2.50.
Orders, payments and general correspondence to L333. Electronics World + Wireless World, Quadrant House, The
Quadrant, Sutton, Surrey SM2 5AS. Telex:892984 REED BP G Cheques should be made payable to Reed Business

Publishing Group
Newstrade: IPC Marketforce, 071 261-6745.

Subscriptions: Quadrant Subscription Services, Oakfield House, Perrymount Road, Haywards Heath, Sussex RH16 3DH
Telephone 0444 441212, Please notify a change of address. Subscription rates 1 year (normal rate) £30 UK and £35 outside

UK.

USA: $116 00 armail. Reed Business Publishing (USA), Subscriptions office. 205 E. 42nd Street, NY 10117.
Overseas advertising agents: France and Belgium. Pierre Mussard, 18-20 Place de la Madeleine,Paris 75008. United States
of America: Ray Ba'nes. Reed Bustness Publishing Ltd, 205 E. 421d Street, NY 10117.Telephone (212) 867-2080. Telex

23827.

USA mailing agents: Mercury Airfretght International Ltd Inc, 10(t) Englehard Ave, Avenei NJ 07001 2nd class postage paid

at Rahway NJ Postmaster. Send address changes to above.
©Reed Business Publishing Ltd 1992 ISSN 0953 8330

May 1992 ELECTRONICS WORLD + WIRELESS WORLD



REGULARS

UPDATE

Non-Intel 386 claims 486 performance

Texan chip company has come up with

a 25MHz 486 type of processor which
claims to provide up to twice the
performance of the 386SX and 386SL at
equal clock frequencics yet retains bus and
pin-out compatibility with the original 386
part.

Cyrix, a recent entry to the semiconductor
industry, claims its Cx486SLC offers
notebook manufacturers an instant upgrade
to 486 performance for less than a quarter of
the price of an Intel 486 — Cyrix is quoting
volume pricing at $119. With its 87SL.C co-
processor, Cyrix claims a footprint four
times smaller than for the Intel 486SX
LP/487SX LP combination.

Intel has taken the threat to its business
seriously; it has initiated proceedings against
Cyrix for patent infringement.

The chip supports 8, 16 and 32-bit data
types and operates in real, virtual 8086 and
protected modes. Its performance comes
from a variable length pipcline combined
with a risc-like single cycle execution unit,
an on-chip hardware multiplier and
integrated instruction and data cache.

Cyrix says that the multi-instruction-per-

B £
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cycle processor’s combination of pipelined
execution unit, 16 x 16 hardware multiplier
(claimed to be faster than the 486 multiplier)
and local cache give the chip its 486-like
performance.

Pipelined architecture

The Cx486SLC cxccution path consists of
four pipelined stages designed with
hardware interlocks to permit successive
instruction overlap. They are: code fetch;
instruction decode; microcode rom access;
execution; memory/register file write-back.
The 16-byte instruction prefetch queue
fetches code in advance and prepares it for
decode, helping to minimisc overall
execution time. The instruction decoder then
decodes four bytes of instructions per clock
climinating the need for a queue of decoded
instructions.

Sequential instructions are decoded and
provided to the microcode rom. Non-
sequential operations do not have to wait for
a queuc of decoded instructions to be
flushed and refilled before execution
continues. As a result both sequential and

non-scquential instruction execution times
are minimised.

The chip’s write-back stage provides
single cycle 32-bit access to the on-chip
cache and posts all writes to the cache and
system bus using a two-deep write buffer.
Posted writes allow the execution unit to
proceed with program execution while the
bus interface unit actually completes the
write cycle.

External memory access takes a minimum
of two clock cycles (zero wait states). For
cache hits, the Cx486SLC eliminates these
two clock cycles by overlapping cache
accesses with normal exccution pipeline
activity. Additional bus bandwidth is gained
by presenting instructions and data to the
execution pipeline up to 32 bits at a time
compared to 16 bits per cycle for an external
MENIory access.

The on-chip cache is a |Kbyte write-
through unified instruction, and data cache
and lines are allocated only during memory
read cycles. The cache can be configured as
direct-mapped or as two-way set associative.
The direct-mapped organisation is a single
set of 256 four-byte lines.

Virtual reality
accident

Police forces could soon be
using virtual reality computer
programs to help reconstruct
road accidents. Events which
led up to the incident can be
modelled and then viewed from
the perspective of a chosen
observer, whether a bystander
or the driver of any of the vehi-
cles involved.

Buildings and vehicles can be
created from scratch or sum-
moned from a library of objects.
The system, which runs on a
486 PC, was developed by
Aldermaston based Dimension
International.

356

ELECTRONICS WORLD + WIRELESS WORLD May 1992



When configured as two-way set
associative. the cache organisation consists
of two sets of 128 four-byte lines and uses a
Least Recently Used replacement algorithm.

Support chips are planned by Oak
Technology. One. called OakNote. includes
system controtler, peripheral controller and
VGA controller supporting true colour for
photographic-quality images. The other. the
Oak486SLC includes system, peripheral and
LCD VGA conirollers which provide
integrated power management.

In suspend mode the Cx486SLC typically
draws less than 0.8mA and operates from
SV or 3V power supply. Operating with 3V
uses only 30 per cent of the power used
when operating with SV.

Intel has sued Cyrix for four alleged patent
infringements. Cyrix claims that by using
SGS-Thomson as its foundry — which has a
cross-license agreement on the 386 and 486
with tntel — it is fully protected from legal
action.

David Manners, Flectronics Weekly.

UPDATE
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386 pin-compatible Cyrix architecture speeds up a PC by a factor of two over a 386 powered machine
run at the same clock speed. Extensive use of pipelining accounts for the boost.

Full-motion CD-I

In mid-March.  Philips  gave the  first
demonstrations of a CD-1 player. decoding
full screen, full motion video direct from a
12¢m dise, using chips designed to the new
MPEG standard (Moving Picture Experts
Group of the International  Standards
Organization). These demonstrations  are
alrcady creating shock-waves through the
industry.

Until the demonstration. few people
believed that MPEG full motion could. as
Philips had claimed. deliver picture quality
as good or better than VIS, and sound
quality subjectively as good as 16 bit CD
audio. The demonstration. given during the
Multimedia and CD-rom Conference in San
[Francisco, proved that the MPEG standard
really can live up to the promises.

Philips had double-sourced chips from
Motorola and US company C-Cube as an
insurance policy. In the event, both
companies delivered on time and Gaston
Bastiacns, Director of Philips interactive
media systems, now promises CD-1 players
with MPEG chips in time for Christmas. But
Philips has now adopted a dual marketing
strategy. Some players will be sold with
MPEG chips. and others (like those
currently on sale in the US and due in the
UK this spring} will be sans-FMV but
upgradeable with a plug-in 100 pin cartridge
containing the MPEG chips. full motion-
capable players and upgrade cartridges are
promised in time for Christmas sales, along
with the first software to exploit the
technology.

Previously Philips had said that CD-1
would be faunched in Europe only when
MPEG chips were ready. and that all
European CD-1 players would play full

motion discs from day one. Adoption of the
new dual marketing strategy follows from
successful work done at the Philips
Interactive Media of America Production
Centre in Los Angeles, a joint venture
between Polygram and Philips which was
set up in 1986 to develop interactive
software for CD-I. The new technique so
skilfully blends partial screen moving video
with a static or animated background. that
the seams do not show. Pima belicves that
many multimedia programmes will be just
as effective with partial screen video, so the
added cost of full motion production is not

justified.

The high production costs of full motion
material follow from the fact that although
the MPEG decoding chips in the player
operate to a fixed standard, the encoding
process relies on operator skill. Already a
new cralt is emerging, conversion of video
or tilm material to MPEG full motion
format. Skilled encoding delivers VHS
quality. Unskilled. or automated, encoding
delivers pictures of very poor quality. There
Is smear on motion, and break-up into
mosaicing after scene change and during
sequences where the screen is full of action
and there are quite simply not enough digital
bits in the data stream to go round.

Prior to the San Francisco conference all
demonstrations of the MPEG standard had
been sourced from computer simulations,
and did not match VHS quality.
Demonstratiens of MPEG video given by
Sony at San Francisco prior to Philips’
scheduled showing were very poor. Philips
used a video projector to beam excerpts
from the Three Tenors operatic video
recording and the James Bond film Licence

moves into the picture

to Kilt onto a large screen. Picture quality
was better than VHS and the sound matched
CD. This completely re-writes the rules of
home video entertainment.

Says Gaston Bastiacns: I am convinced
that 12c¢m CD-1 is the ideal carrier for music
videos™. Currently record companics must
pay $& to press a 30cm analogue laser video
disc and around $3 to duplicate a VHS video
tape. But they can press a 12em CD for 60
US cents. With MPEG coding this can now
store over an hour of digital video and
audio. Like a CD audio disc the MPEG
video disc will play back in any country,
regardless of local TV standard. Picture
sequences on the dise can be indexed tor
rapid access, like music tracks from an audio
CD. Bastiaens also predicts that film
companics will release interactive versions
of sections from feature films. for instance a
version of Back ro the Fuure which lets the

Red faces

Despite the April cover date of the last issue, a couple of
errors crept in which were not intentional. Allen Brown's
assessment of the Analog Devices ADSP-21020 floating
point signal processor was marred by the absence of an
architectural diagram. Some unrelated screen shots found
their way into the magazine in its place. Analog Devices
will be pleased to supply the missing details on 0932-
232222. Sincere apologies are due to Allen and anyone
else who was confused.

Alasdair Philips’ design for a low frequency dosimeter
was also flawed. The sensor amplifier diagram on p282
should state Ct as 100nF, and R1 as 180k€. Also the
captians on the two diagrams were unintentionally trans-
posed.
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UPDATE

user select times and places to visit by time
travel.

It normally requires a data stream of over
200Mbit/s to convert analogue TV pictures
into digital code without any loss of quality.

The existing standards for CD audio and
CD-I set a rotational speed for the disc
which limits the useable data rate available
to around 1.5Mbit/s. So far the CD-1 system
has only been able to display low resolution.
jerky moving video in a window one tenth
the size of the screen. with the remainder of
the screen displaying a still picture. The
action is less jerky it the moving picture is
in black-and-white only. The MPEG
standard defines a method of digital data
compression which reduces the video data
rate for a full screen moving colour video
display to around 1.2Mbit/s and the stereo
sound to around 0.3Mbit/s.

Looking for the difference

Last year the MPEG comunitice bravely
threw out all its previous work on audio
coding and set a standard which works in the
same way as the Eureka system for digital
audio broadcasting and Philips” digital
compact cassette. The sound is divided into
many narrow frequency bands and the
content of each band analysed. to register
where loud sounds will mask the perception
of quieter sounds of similar frequency. Each
band is then coded with only as many digital
bits as are necessary to register audible
sounds. This reduces the number of bits per
second needed for CD quality sterco to
around 300kbit/s, one fifth the data rate for
conventional audio CD.

The video coder analyses cach of the 25 or
30 picture frames a second (25 for Europe.
30 for the US and Japan) and detects where
the image content changes from frame to
frame. The coder then registers only the
differences. This reduces the bit ratc by a
factor of 200, from over 200Mbit/s to
1.2Mbit/s. To cope with scene changes,
where a close-up switches abruptly to a long
distance view, the decoder has a memory
which stores all incoming frames and
compares past, present and future
information on picture content.

There are three types of coded picture
frame on the disc. Intra or key frames arc
fully coded to give reference information on
the general content of a scene. Predictive
and interpolated frames compare the intra
frame with one frame backward and one
frame forward. These frames contain only
difference information. The coded signal
coming from the disc interleaves predictive
and interpolated frames with one intra
reference frame every 15 frames. The
decoder stores a series of incoming frames
in memory to reconstruct full pictures.

Although the decoding process is fixed,
the coding process is flexible and governs
the quality of the pictures seen on screen.
The coding engineer must run a sequence
several times. judging how best to cope with
rapid cuts and scenes which contain a lot of
action. The trick is to “steal™ digital bits
from some parts ol the picture sequence
which are stationary and do not need them.
using the freed bits for other parts of the
sequence with rapidly changing picture
content.

Despite the impressive demonstration at
San Francisco. Gaston Bastiacns believes
that there is still room for some further
improvement in quality at the data rate of
1.2Mbit/s. He argues strongly against
waiting for the second MPEG standard.
MPEG 2. which will define coding at
6Mbit/s. MPEG 2. still under discussion,
relies on a completely new CD standard.
with quadrupled recording density. This, in
turn, relics on new optics in the player. with
incompatibility between new and old discs
and players.

The decision to sell two types of CD-1
player, with and without MPEG chips,
{ollows Philips success with another
development. This lets an existing CD-1
player. without MPEG chips. display what
appears 1o be moving video. The trick here
is for the production engineer to gralt
moving video sequences into natural still
picture or animated graphics backgrounds.
with no visible window round the motion.
This is done with a modification of the
technology. called Chroma-key. which is
alrcady used to blend film or video action

Georgia Tech researchers
Victor Tripp and Johnson
Wang examine a new type of
microstrip antenna.

The spiral flat-plate provides
bandwidths of up to 9:1 in the
2-18GHz frequency range.
The circular polarisation
makes it suitable for
applications such as GPS,
wireless lans and direct
broadcast satellites. The
planar nature of the system
makes it eminently suitable
for vehicle based use as does
its small size — typically 5 to
12cm diameter.

Digital audio
broadcasting “most
important”

Digital audio broadcasting will be the
most important development in
broadcasting during the 1990s claims the
BBC’s Philip Laven. He says that the
interference resistant system is “well
matched to the public needs while offering
significant benefits to broadcasters, the
electronics industry and spectrum
managers.”

The recent Warc conference held at
Torremolinos allocated a dab band at
1.5GHz although this will not become
available until 2007. In the meantime,
broadcasters are looking at the
possibilities of using a 7MHz wide
channel in band III for four nationwide
services; the dab system with its
immunity to multipath fades allows
national networking using just a single
frequency. A conventional FM network
requires multiple frequencies for complete
coverage to avoid the effects of time
delay.

Dab radio receivers will be very
different to the traditional analogue
counterparts: Europe’s semiconductor
makers are cooperating under the Jessi
programme to develop a two-chip receiver
system for the service which the EBU
hopes will commence broadcasting by
1995.

with different backgrounds eg to let
Superman fly over a city.

An action sequence. for instance a baseball
pitcher. samurai warrior, card dealer’s hands
or animated puppet, is filmed against a
background of pure blue or green. The
sequence is then superimposed on a scene
which contains no colour that matches the
original background. With skill the two
sequences blend together seamlessly.
Without skill the edges of the moving object
shimmer. The Philips Interactive Media of
America Production Centre in Los Angeles
has now developed a technique of disguising
this “aliasing effect”. The edges are slightly
fudged by imposing a range of colour dots
which bridges the gap between background
and foreground.

The moving vidco only occupics one tenth
of the screen but skilful production grafts
the moving foreground into the stationary
background, so that the viewer is unaware
that the picture is a composite image. The
effect is enhanced when the live action
actors speak and their words are
synchronised with their lip movements.

Gordon Stwulberg of PIMA describes this
as “putting the video into video games™.

Barry Fox
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RF MODULAR EQUIPMENT

LOW NOISE GASFET PREAMPLIFIERS

Two-stage Gasfet preampiifiers High Q filters Masthead or local use
TYPE 9006 Tuned to your specified frequency in the range 5-250MHz NF 0 61B Gain

10—40dB variable 50 ohms £94
TYPE 9006FM As above Band Il 88-108MHz. 750hms . . . £94
TYPE 9002 Tuned to your spectfied channels in bands IV or V NF 0 7dB Gan 2508
adjustable 75ohms £123

TYPE 3004 Aligned to your specmed trequency in the range 250-1000MHz NF 0 7dB

Gain 25dB adjustable 50 ohms . £123
TYPE 9035 Mains power supply for above ampltflers £53
TYPE 9010 Masthead weatherproof unit for above amplifiers £15

WIDEBAND AMPLIFIERS

Monolithic microwave integrated circuits in a fully packaged microstrip format Full-wave
shottky diode protected inputs Temperature compensated bias circuilry internal voltage
regulation

TYPE 9301 100kHz-500MHz NF 2dB at 500MHz Gain 30dB. Power output +12 5dBm,
18mw . £165
TYPE 9302 tOMHz 1GHZ NF 2dB at SOOMHZ Gain 30(18 Power output +12 5dBm,
18mwW .o £165
TYPE 9008 Gasfe! 10MHz—2GHz NF 2 50B al 1GHz Gain 10dB Power output +18dBm.
65mw £165
TYPE 9009 Gasfet 10MHz-2GHz NF 3.8dB at 1GHz Gan 2008 Power output +20dBm,
100mw £165

PHASE LOCKED LOOP FREQUENCY CONVERTER

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

specified output channels in the range 20—-1000MHz Minimum input to output separation
10 channels 1mV input, 10mW ocutput (+10dBm) Low-noise Gasfet front end NF 0 7dB

AGC controlled Gain 60dB adjustable —30dB Will dnve transmltttng amplifiers directly.

£495
PHASE LOCKED SIGNAL SOURCES
TYPE 8034 Frequency as specified in the range 20-250MHz Output 10mwW £154
TYPE 9036 Frequency as specified in the range 250-1500MHz  Output 10mw £291

FM/FSK EXCITERS
TYPE 9282 Frequency as specmed in the range 20-1500MHz. Output 10mW Deviation
upto*x75kHz ... . L oL L £348

PLEASE CONTACT US FOR FURTHER TECHNICAL INFORMATION.
COMPLETE SYSTEMS AVAILABLE. Prices exclude p&p and VAT

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

Tel: 0303 893631

RF LINEAF POWER AMPLIFIERS
Tuned to your specified frequency in the range 20—-250MHz or your specified channels in
bands ! or itf 28V + DC supply

TYPE 9105 10mW input, 3 watts output R . £275
TYPE 9106 500mW input, 10 watts output P £341
TYPE 9155 3 watts input, 30 watts output £460

TYPE 9458 5 watts input 50 watts output Integrat forced ar coolmg and output transistor
protection . £750

UHF LINEAR POWER AMPLIFIERS

Tuned to your specihied frequency in the range 250470MHz 28V + DC supp/y
TYPE 9213 30CmW input 3 watts output . L e .
TYPE 9124 2-Z watts input, 25 waits output

TELEVISION EXCITER
TYPE 9269 Phase locked loop vestigial ssdeband miniaturised television modulator with
sound channel RF output 10mW cn your specmed frequency In the range 40—1000MHz or

£350
£484

channelinbands| i, WorvV . L £499
TELEVISION LINEAR POWER AMPLIFIERS

Tuned to your specihied channels in bands IV or v 28V + DC supp/y

TYPE 9252 10mw input. 500mW cutput £308
TYPE 9259 50CmW input, 3 watts output. .. .. £352
TYPE 9262 50CmW input, 10 watts output . . £638
TYPE 9263 2-G watts input, 15wattsoutput .. .. R £484
TYPE 9266 10 watts input, 50 watts output. tntegral torced air coollng and output
transistot protection £1919
LINEAR PCWER AMPLIFIERS 800-1 OOOMHZ

Tuned to your specified frequency in the range 800-1000MHz

TYPE 9265 50CmW input, 10 wattsoutput . ... ... .. £484
TYPE 9264 2 watts input 25 watts output. L £840
WIDEBAND LINEAR POWER AMPLIFIERS

TYPE 9306 10MHz—1GHz Gain 15dB8 Output +30dBm, 1 watt £438
TYPE 9246 1 watt output 100kHz—175MHz 13dB gan. ... . £182
TYPE 9247 4 watts output. 1-50MHz 13dBgan .. ... .. ... .. £204
TYPE 9051 4 watts output 20-200MHz. 13d¢Bgain . . ... ... ... £204
TYPE 9176 4 watts output 1-50MHz 26dB gain . ... ... .. £314
TYPE 9177 4 watts output 20-200MHz 26dB gan ... £314
TYPE 9173 20 watts output 1-50MHz 10dB gain . £374
TYPE 9174 20 watts cutput 10-160MHz 1GdB gain. .. L . .. £374
TYPE 9271 40 watts output 1-50MHz 10dB gain. . [T .. £748
TYPE 9172 40 watts output 10-160MHz 1GdB gain £748

Fax: 0303 893838

CIRCLENO. 107 ON REPLY CARD

Prototypes manufactured directly in your own Lab in only a few hours.

LPKF offers a complete solution:
Professional periphery
for every CAD System.

Time spec sheet
of a 4 layer multilayer

milling inner layer: 45 min
pressing: 120 min
drilling: 10 min
through plating: 105 min

milling outer layer: 60 min
operating time: 5 hrs. 40 min

|CAD Milling/Drilling Prototypes) Through Plating MULTIPRESS

For prototype production LPKF Mill/Drilling
machines have proven its merits in thousands
of installations all over the world. CAD data can
be downloaded from any CAD system and
prototypes are manufactured automatically
either through the mill/drilling machine or by
means of our latest laser technology.

The CONTAC through plating system and the
MULTIPRESS completes the system.
Suitable for any CAD system!

Request info material or call:

GH S.slems 12 Comt 1sh,

Brackneli Berkshire RGI2 JBE | »

Tel 0334 860420 55046 For 11343 317346
Telex 84962 TELEFAL

CIRCLENQ, 108 ON REPLY CARD
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ALL-MODE WIDE-BAND
IC-R7100 RECEIVER

THE IC-R7100 FEATURES:

* 25 to 2000 MHz continuous
coverage allowing you to receive
VHF, UHF, amateur, marine, CB,
utility bands, FM and TV
broadcasts

* All-mode capability.

* 900 memory channels in 9 banks.

* 20 Scan edge memory channels.

* Dual scar with over 40
combinations.

» High sensitivity and reliabie
frequency stability

«0.1.1,5.10,12.5, 20, 25, 100 kHz
and 1 MH; funing steps availablke.

* Built-in 24-hour system clock with
5 ON/OFF fimers.

» Effective 20dB attenuator for

O strong signals.

Post to: lcom (UK) Lid. Dept WW
Sea Street Herne Bay Kent CTé6 8LD
Tel:0227 741741 (24hr). Fax: 0227 360155

* Automatic recording so important
programmes can be caught
when away from receiver.

» Dial lock function.

« Noise blanker circuit for
eliminating pulse noise.

* Noise squelch and $-meter
squelch

e CI-V system for computer control
through an optional CT-17.

* Frequency announcement in
English with an optional UT-36.

» Large function display with
selectable LCD backlighting
brightness.

* Easy-to-read S-meter plus FM
centre indicators.

e AC and DC power operation,

CIRCLE NO. 1689 ON REPLY CARD



REGULARS

RESEARCH NOTES

How non-volatile is brainpower?

Educulion is a vitally important subject: so
much so that most of us spend a quarter
of our lives consuming it. But does it really
matter whether we sharpen our mental skitls
on Latin verbs or differential calculus. and
how much do we retain? To judge from
recent rescarch conducted on Open
University students. while we may not
remember every single fact. we do
remember a great deal for a very long time.
especially the important general principles —
a point companies might ponder before
consigning middle-ages wrinklies to the
scrap-heap.

Studies of how we remember — or perhaps
how we forget — were undertaken on 373
OU graduates. aged between 25 and 72.
They were drawn from the 97% of
psychology graduates who chose not to
work in psychology. and who would
therefore have been less likely to top up
their mental fact-files. Time {rom graduation
ranged from 3 months to 11 years.

Experiments involved asking questions to
reveal deficiencies in different types of
memory. for example memory for specitic
facts. memory for scientific methodology.
memory for concepts and principles, etc and
tests were designed, as far as possible. 1o
climinate guesswork.

When all the results were analysed and set
against a range of other factors such as the
students” ages, grades of degree and levels
of interest in the subject. some very

100

interesting conclusions emerged. Results
published in The Psychologist (Vol 2 No 2
1992) show that even very recent gradualtes
can rarely remember more than about 70%
of the factual data they were taught. This.
say the researchers. reflects a mixture of
knowledge never gained and knowledge
quickly lost.

In the case of concepts and general
principles. recall is somewhat higher (about
80% ) immediately after graduating.
Performance is thought to be better because
gencral principles are harder to learn and so
are better remembered.

By contrast. individual facts can be
learned by rote or swotted up just before an
exam. making them morce volatile. Exam
results, incidentally. are far poorer as
predictors of long-term retention than
performance on course work —a point for
educationalists 1o note!

What happens in the years after graduating
is particularly interesting. Measurements on
the OU students show that with virtually all
types of memory. the subsequent decline 15
far from lincar. Nearly all the significant
memory loss occurs during the first three to
six years. after which the curve levels off.

These experimental results obviously have
considerable significance when it comes 1o
selection procedures for jobs. Does it, for
example. matter what class of degree an
applicant gets if memory for what has been
lcarned 1s more-or-less the same after three

Retention curves (left) for students

years? Is a graduate of three ycars
necessarily a better bet than one of eleven or
more?

The dreaded subject of ageism is also
addressed. very favourably, by this OU
study. Although there have been many
studies showing that raw 1Q declines with
age, results of OU degree courses show no
age-related performance changes. The
researchers conclude that older people. well
into their 70s. can often outperform younger
students if they are allowed 1o work at their
own pace. The rcason seems 1o be that
elderly students are generally more
intelligent to start with, as well as being
more highly motivated. (There is
independent evidence that highly intelligent
people retain their intethigence longer. They
probably “crystallise™ their knowledge and
unconsciously develop new mental
algorithms to compensate for decreasing
processing speed).

The personal characteristics that seem to
stand out head-and-shoulders above all other
predictive factors for both performance and
memory retention over long periods are
interest and motivation. So. employers, if
you want good long term value from your
recruits. ignore degree grades and ignore
any sort of examination. especially if
conducted within three years of studying.
All they may reveal is a candidate’s ability
10 swol. Look instead for evidence of real
interest and enthusiasm for the work.

9 100 ¢
90 F & HIGHGRADE with good and bad degrees show o0 b < HIGH INTEREST
8o | - LOWGRADE that both seem to forget at so b -+~ LOWINTEREST
a8 2oL roughly the same rate, though the § 7ok
; poorer ones bottom out sooner. 3 F
Q er Seven years after graduating, ) 6o
&« Cel g there’s little to choose between < 50 -
[ 40 |- them in terms of their memory for 5 40 -
§ 30 F cued recall of concepts. o 30
2 20} ) ] S 20}
i Students who enjoy their work 10 F
seem to do better initially (right) [ . T . SIS
o 3monts 3years T g years T R Y'“'S and maintain a reasonable 3monts 3years Syears 11 years
memory for l't, even 11 years after RETENTION INTERVAL
RETENTION INTERVAL graduZling and possibl);/ for ever.
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Grow your own micro-wiring

ast November when a Japanese group

were investigating the strange football-
shaped molecules of carbon now nicknamed
“buckyballs”, they chanced upon an even
stranger form of carbon consisting of
microscopic tubes. These “buckytubes™ —
cylinders of carbon atoms only a few
nanometres in diameter are now thought
likely to conduct electricity, as well as
metals.

Since their discovery in 1985, buckyballs,
or fullerenes to give them their formal name,
have sparked off a lot of research leading 10
discoveries of other similar molecules with
76 or more carbon atoms. Chemists and
physicists investigating buckyballs soon
found, moreover, that it was not just the
molecular structure that was different from
ordinary forms of carbon such as graphite
and diamond. Under certain circumstances,
and with the addition of suitable dopants,
fullerenes can be made to behave as
superconductors and semiconductors.

The recent discovery of ““buckytubes’ by
the Japanese scientist Sumio Lijima of the
company NEC was the fortuitous outcome
of an attempt to take pictures of buckyballs
with an electron microscope. Lijima had
been making buckyballs using an electric
arc, and was initially disappointed when the

Buckytubes could be
even more useful
than buckeyballs.

high intensity of the electron beam
destroyed any trace of them. But as he began
to examine the negative electrode of the arc
under the clectron microscope, Lijima soon
discovered something far more interesting:
tiny needies of carbon about a micron long
and between 4 and 30 nanometres in
diameter.

Further investigation revealed that these
needles were actually a wholly new form of
carbon, consisting of rolled up sheets of

RESEARCH NOTES

atoms arranged in hexagonal
patterns, just as they are in
graphite. The difference is that
with graphite the sheets are flat,
whereas the new structures - the
buckytubes - are more like hollow,
open-ended cylinders.

So far the properties of these
new carbon molecules are purely
speculative because of the
difficulty of conducting laboratory
experiments on structures so tiny.
But with the dimensions of some
of the observed structures in mind,
Dr John Mintmire and his
colleagues at the Naval Research
Laboratory in Washington, DC,
have been attempting (Phyvs Rev
Lett Vol 68 No5) to predict some
of the electrical properties of buckytubes.

Mintmire’s calculations suggest that
buckytubes will exhibit quantum effects
because of the physical dimensions of the
structure. His group has calculated. for
example, that a buckytube consisting of
rings of ten carbon atoms will be an almost
perfect conductor of electricity, as good as

CONTINUED ovmb

Transparently better conductor with write potential

Transparem materials are nearly always
electrical insulators because
transparency dependends on electrons
being relatively immobile. So when
transparency and conductivity have to be
combined, engineers resort to complicated
and often expensive techniques such as
ionic liquids or extremely thin metallic
films — as in the case of liquid crystal
displays.

Coating a metal conductor onto a glass
surfaces is certainly useful, but it is not
without severe disadvantages. It will not,
for example, permit the passage of more
than a few milliamps of current, nor will it
allow current to flow through the
transparent substrate.

But a group from AT&T Bell
Laboratories, Murray Hill, NJ and AT&T
Technologies in Omaha have now
published details (Science, Vol 225 p. 446)
of anew way of building conductivity into
the bulk structure of a transparent material

Magnetic
“Sphere

Uncured
o]~ viscous
medium

{ “ISubstrate

Structure of the transparent conductor

— in this case a special silicone mix. Their
ingenious approach involves mixing into
the liquid silicone approximately 1% of
microscopic nickel spheres coated with
gold or silver. The mixture is then placed in
a powerful magnetic field which naturally
lines up all the spheres in vertical columns.

Magnectisation of the individual spheres
ensures they are attracted to one another
with opposite poles in contact — the same
phenomenon that enables a string of ball-
bearings to be picked with a bar magnet.

In the case of the nickel micro-spheres
the various columns repel one another,
leaving regular spaces in between.

The result, once the silicone material has
set hard, is a sheet of material containg
rows of spheres acting like insulated wires
linking opposite faces of the sheet. Because
the rows appear end-on to the surface, they
intercept virtually no light.

The AT&T researchers say that if the
particle content is kept below 0.75%, a
150um thick layer of the material will
transmit about 90% of light falling on its
surface — almost as good as a sheet of
window glass. Electrical conductivity takes
place in the same direction as light
transmission, normal to the surface of the
sheet.

Such conrductivity, through a transparent
material, offers enormous scope in imaging
and optoelectrical devices.

Write pen
S

Barrier
\coufing

[ 7 ¢+ |
Tmnspﬁrenf composite VMylur

170 coating

Using the new medium as write pad

But an even more interesting property
has been reported by the group. If a layer of
the cured silicone containing the nickel
micro-spheres is overlaid witha Sum
barrier layer of plain silicone, conductivity
— as expected — becomes negligible. But if
the measuring electrode is pressed a little
harder, the conductivity suddenly rises.

The researchers say that the underlying
mechanism for this reversible switchability
is not clearly understood, though what
probably happens is that the columns of
spheres act like needles and puncture the
barrier layer of silicone.

AT&T says that if this sandwich were to
be incorporated into a structure with two
indium-tin oxide layers and a protective
mylar cover it could form the basis of an
excellent write-pad device.
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the best metals. What is more. unlike many
non-metallic conductors such as
polyacetylene, the buckytube is expected 1o
possess a zero bandgap at room temperature.
A buckytube Inm in diameter is expected to
have a density of charge carriers of between
10 and 10°} per cm? giving it cssentially
metallic properties in terms of conductivity.
Ditferent sized structures would, needless to
say, have diffcrent propertics

None of these theoretical predictions has
yet been tested in practice. Nor has there
been any evidence for the existence of
buckytubes longer than one micron.
Nevertheless the prospects look interesting,
especially if they can be synthesised casily
and with predictable dimensions. There is
obviously the possibility that they could be
synthesised like long-chain polymer
molccules. They might also be synthesised
biologically. in a manner similar to the
creation of DNA. the double helix of the
genctic code.

Speculative this may be, but success
would open up some intriguing possibilities
such as the creation of “micro-wire™ for
connecting up active elements in sub-micron
technology. There might also be the
possibility of making tiny biologically inert
sensors for monitoring what's going on
inside individual cells of the body.

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

Brewing quantum chips

mall-particle semiconductor physics is a

relatively new field, exploiting quantum
effects that occur on the scale of a few
nanometres. Particles this small exhibit
electronic properties different from either
bulk materials or crystalline molecules and
in this respect represent a whole new class
of materials.

Such quantum semiconductors — they can
be created with a wide range of bandgaps —
have potential applications in optics,
optoelectronics and in chemical catalysis.
But there’s only one snag: if the material is
to have consistent properties, it must be
made with particles of precisely uniform
size.

Hitherto there have been many attempts
to synthesise quantum semiconductor
crystallites chemically, usually by
restraining the reaction in some way. Not
only is it virtually impossible to produce
particles of adequate uniformity, it’s also
difficult to stop subsequent growth by a
phenomenon known as Ostwald ripening.

A new way of overcoming these
problems and creating precisely uniform
crystallites was announced by P Williams
and E Keshavarz-Moore (Production of
quantum semiconductors by micro-
organisms , 1992 IChemE Research Event)

Sculpted silicon with a humid feel

andia National Laboratories of

Albuquerque NM has developed a new
process for etching silicon to create
miniature parts used in micromechanical
devices.

Single crystal silicon has of course long
been used to produce integrated circuits.
But its exceptional strength also makes it
an ideal material for fabricating miniature
sensors, motors, accelerometers, and
similar devices. The sculpting of these tiny
operating structures, measured in microns
and often having complex three-
dimensional geometries, is still a relatively
new field of activity.

Silicon removal techniques for crafting
ordinary silicon wafers involve
photolithography and chemical etching.
With these techniques, the area to be
removed is defined by a patterned mask
and the material to be removed is dissolved
in hydroxide baths at elevated
temperatures. But for three dimensional
structures these techniques are less
satisfactory. Etch rate is dependent upon
the temperature and bath composition, so it
is difficult to control precisely the amount
of silicon to be removed. Chemical etching
also tends to give the etched area a matt
finish rather than the preferred mirror
finish.

The Sandia process uses electrolysis of
silicon in hydrofluoric acid to make porous
a very thin layer of silicon on the top of a
silicon wafer. Since etching rate is directly
proportional to the current passed in the
electrochemical cell, the depth of the
porous silicon can be easily regulated by
controlling the charge passed through the
electrochemical cell. The wafer is then
removed from the cell, and the porous
silicon is etched by immersing it in a

involving a process not dissimilar to
brewing, using a yeast called
Schizosaccharomyces pombe.

If this yeast is grown in the presence of
cadmium salts, it reacts — like any living
organism — to the toxic effects of cadmium.
But instead of curling up and dying, the
yeast cells wrap up cadmium particles in a
coating of a peptide which isolates the
cadmium. Not only does this isolate the
cadmium metal, it adds sulphide ions in
such a way as to create cadmium sulphide
crystallites of almost perfect uniformity.
Moreover the size of the crystallites can be
“tuned” by controlling the growth
conditions of the yeast and are naturally
resistant to growth by accretion.

Quantum semiconductors could be useful
for a whole range of standard
semiconductor applications.

Paul Williams is planning to take
advantage of the natural peptide coating to
tag the semiconductor particles with
molecules that would react with specific
biochemicals. In this way it might be
possible to create cheap and highly
accurate biosensors for use in medicine and
in the burgeoning new biotechnology
industries.

hydroxide solution at room temperature.
Because the pore depths are so uniform, the
resultant etch finish is mirror rather than
matt.

A patent application has been filed for a
humidity sensor fabricated by the new
process, intended to measure humidity
inside microelectronic packages and similar
environments. u

Selective electrochemical thining of a silicon

[ J—

wafer
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The safe route to silicon.

A product can always benefit from being amaller, faster,
cheaper or simply more etficient. But the route to these
improvements is often through new technalogy.

What worries engineers is the amount they have to invest on
the way before their new design passes the test.

So we turned the tables by developing the Falcen Progiamme
with its guarantee of fast yet low-cost ASIC development

It works like this:

Firstly, we provide you with a software package. It alloaws you to
design analog/digital arrays using 5 or 2 micron digital, or 3 micron
mixed technologies, and, most important, fets you
verity the design/performance yourself

Additionally, we can help you design at a

functional level by providing you with a range of

Micro Circuit Engineering

components for breacdboarding critical analog functions.

As a result, you'll end up with a high degree of confidence that
your design is going to work before you take the step of committing
yourseli to a prototype.

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

Your prototyping 1s then returned to you in as little as 28 days.

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

very high. We can also ensure that they meet an

screening level under BS9450 approval.

So if you want it guaranteed right first time,

make sure vou talk to Mike Goodwin this time.

A Smiths Industries Company

Micro Circuit Engineering, Alexandra Way, Ashchurch, Tewkesbury, Gloucester GL20 8TB. Telephone: (0684) 297277 WWC
CIRCLE NO. 110 ON REPLY CARD
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DATACOMMS

OUTER

our or five years ago, unless an extor-
Ftionate price was paid, most modems

were capable only of data transmission at
a rate of 1200 or 2400bits/s. The alternative
for users with a need to transmit data at high
speed was a leased line.

In the meantime, there have been improve-
ments in terms of modulation technology, the
analogue encoding of a digital signal.
Borrowing widely from other areas of data
transmission and storage, compression algo-
rithms can increase the speed at which data is
transmitted; they also bring with them
enhanced error correction and detection.

The standard last ratified by the CCITT,

LIMITS

V.32bis, is based around a transmission speed
of 14,400bits/s full duplex. It incorporates
techniques such as auto-adaption (automatic
sensing of the line speed being used by a
transmitting modem) and retraining (the
modem automatically drops down to accom-
modate reductions in line quality and will train
back up again as they improve). The V.32bis
renegotiation sequence means that retraining,
which used to take around 20 seconds, can
now be performed in under one second.
Training is achieved by looking at some
parameter, generally residual equaliser error,
as a means of establishing line conditions.
Fast retraining is also an important feature

Claud Shannon always
knew that the telephone
could do more than set up
a chat line. Now, fifty
years later, modem
technology may allow
standard analogue speech
circuits to reach his
predicted limits. By Julia
King and Simon Taylor

for modems used to transmit data over radio.
Radio links are half duplex, meaning that
training has to be very fast to get decent
throughput. The 9600bit/s half duplex V.29
standard needs 270ms to train before any data
is sent. This is equivalent to about 40 charac-
ters of information at 1200bits/s. The amount
of data sent also has to be of reasonable size to
benefit from the higher data rate after training,
since the larger the packet size, the greater the
advantage.

Putting on the squeeze

While modem designers are reaching the limit
of higher data speeds, modems have been
given a new lease of life with the incorpora-
tion of compression techniques. The most suc-
cessful of these, defined in the CCITT’s
V.42bis standard, offers an improvement in
throughput of between three and four times by
using a combination of compression protocols,
procedures and algorithms developed by dif-
ferent companies. For instance, V.42bis is
based on the data compression model devel-
oped by Lempel and Zif, an algorithm widely
used for file compression in computing appli-
cations.

All of these enhancements mean an increas-
ingly heavy load is being placed on the micro-
processor at the heart of the modem. “The
processor is running out of steam. People are
finding that with the combination of V.32 and
V.42bis compression, they’re not getting the
throughput they should”, says Gerry O’Prey,
technical director of Dataflex Design. This has
resulted in a migration from 8-bit devices gen-
erally used for the modem engine to a 16-bit
Processor.

Hayes’ technical director, Bill Pechey, says
that the load on the processor will increase still
further: “V.fast modems will take about three
times as much processing power as V.32
modems”. The bulk of the processing is tied
up with decoding the encoded modulation,
generally using the Viterbi algorithm.
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According to Pechey, a recent study of
phone lines in Europe and the US has estab-
lished that performance is better than expect-
ed. On the whole, lines have a bandwidth of
3600Hz and a signal to noise ratio of between
30 and 35dB. This means that they are tech-
nically able to accommodate transmission
rates of 28.800kbit/s — twice the limit laid
down in V.32bis.

Although there have been great technical
advances in data transmission, the modem
remains the domain of the technically aware,
to a large extent. The standard way of con-
trolling them remains the AT command set,
developed by Hayes, which first appeared
some || years ago — not the most approach-
able user interface ever designed.

O’Prey believes that this year will see the
emergence of a number of packages designed
to easce the user’s interface to his modem, just
as Windows did for uneasy dos users. A
Windows-based interface will hide the
vagaries of the AT command set from the
user.

Another recent development concerns the
ability to incorporate send and receive fax
functions. This has been made possible by res-
olution of the EIA TR29 class | and 2 stan-
dard, which has provided a common means of
sending fax commands from PC-based comms
packages to the modem. Until a year ago, the

process had to be managed using proprictary
packages

Manufacturers are now switching their
attention 1o new issucs. As notebook comput-
ers increase in popularity, there has been a dis-
tinct problem in standardisation of internal
card slots. The US PC MCIA (PC memory
cards international association) and Japanese
Jeida packaging association have now pro-
duced a joint standard that accommodates
modems and lan and SCSI adapters. The
modem will be a credit card sized device:
Dataflex has worked closely with Intel and has

just launched the UK’s first MCIA-conform-

ing modem.

Digital to digital

While modems on analogue lines have
rcached the data rate limit, ISDN is an entire-
ly different ball park. Obviously no modula-

Block diagram of Rockwell International’s
RC9696AC modem sub-assembly. Providing
V32 and iower operating modes together with
the on-bcard error compression and
detection of V42, this system makes extensive
use of local processing power.

It comprises a microcontroller unit, a
communications controller coupled up to a
modem data pump, the heart of the system. It
uses 32K of ram, 64K of rom and 2K of non-
volatile ram.

DATACOMMS

tion 1s required because the line is already dig-
ital; however, adapters need to perform func-
tions such as taking AT commands and con-
verting them into messages that can be
understood by the ISDN line’s D-channel.

The limitation with ISDN lies not in the line
speed but in the PC’s serial port, which is not
designed to transfer data at the ISDN rate of
64kbit/s. “Standard comms packages cannot
be run at full speed”, says O'Prey. This has
meant that vendors of ISDN adapters have had
to develop their own proprietary APIs (appli-
cations program interfaces). Dataflex is over-
coming this limitation by launching a package
that rakes advantage of the comms port’s abil-
ity to run at 1 15kbit/s: the signal will then be
modulated down to 64kbit/s.

Cellular radio presents modem users with its
own problems: of these the greatest is caused
by variation in the signal quality and strength,
requiring that error correction be truly robust.
In the UK, the two cellular operators have
chosen different routes for dealing with the
problem. Vodafone went the proprietary route,
opting to usc the BT-developed CDLC proto-
col, where Cellnet stuck with Microcom’s
MNP.

Microcom’s latest issue, MNP0, a protocol
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Microprocessor Development Tools

EMULATORS - SIMULATORS - COMPILERS - ASSEMBLERS - PROGRAMMERS
77C82 8085 Z8 68000 8051 32010 68HC11 6301 6502 87C751 6805 Z80 6809 8096 740 Series 7720 MIPS R2000 etc . . .
o1 EVEWRVENY ROM/RAMBEMUIPATIORE T, £99
7/ New Version 4 . -~  ROM sizes from 16 kblt to 64 Mbitit!
7 Pascal, Cand Modula2 Compilers v Full bi-directional communications
7/ Simulator, Cross-Assembler, Linker and Editor v Emulates all 24, 28, 32 & 40 pin devices
/7 Hardware Debug options - «  Fastdownload - loads 1 Meg In under 5 seconds
7/ Multitasking Support \\ ~  Splitand shuffle and paged ROM capability
7/ Integrated environment - or command line \ W@m PROGRAMMER|
/  |EEE Floating Point Support \\ - ROGRAMME
: \ Extensive device support
/ SUppOI’tS ALL 8051 variants - PALs, GALs, PEELs, FPGASs etc.
- including 80751, 80552 etc... = - Serial PROMs, BPROMs, (E)EPROMs
@{M@ UNIVERSAL ASSEMBUER - and microcontrollers
Relocatable - fast assembly v DIL, QFP and PLCC packages
I Caters for ALL Microprocessors and Gontrollers < ¢  Tland NatSemi approved
7/ Instruction sets for many microprocessors included 7/ Gang adapters avallable
- from Z80 to RISC 2000 SIMUIPATIORS
- or add your own ™/  Debug microprocessor and controller
/ [teritive macros, software on your pc
7/ Intelligent jump facilities 7/ Brezk points and trace
7/ Linker and MAKE facility =/ Freerunorsinglestep

2 Field End, Arkley, Bamet, Herts, EN5 3EZ Telephone : 081-441 3890 )\]\ ,.\ .{r

COMMUNlCATIONS
CIRCLE NO. 142 ON REPLY CARD

mffcr Manulacturer Deeice IesU @Acro Up

YOUR PERSONAL
UNIVERSAL PROGRAMMER

: Bimary file
> Intel (Extended)

: Motorola Si
: : . —{ §: Motorola SZ
Superpro is a low cost programmer which can easily al & motoroia 53 .
be attached to your PC for use in R & D. It comes with |[ifusg v mrreerm
i half card for high mmunication §
ts own half ca d for high speed communication so you o s ion
can still use your parallel port. Al File Nowe
S f C ” . b fh = Buffer start address
uperpro comes from California so you can be sure the i gy

latest devices will be supported. In fact the software is ST IR RS e
updated on an almost monthly basis. The extensive [s;o:‘ :
device list covers most popular logic and memory
families such as Amd's Mach series as well as the e ;
popular Altera range EP310 to EP1810. Support is Lbeip FS-Function seiect Fo-Ee
also included for popular gals such as 16V8 and
20V8 from a variety of manufacturers. Standard 24,
28, 32 and 40 pin e [e] proms are also catered for in
the 40 pin universal ZIF socket. An added bonus is the
ability to program a range of microcontrollers. PLCC
devices can be programmed with special adaptors.

......

So before spending thousands of pounds on a new stand alone programmer why not have a look at Superpro for a fen
day frial period?

LLOYD RESEARCH LTD Tl 0489 574040 o  devc

CIRCHENO. 111 ONREPLY CARD




Cabri-UvA 2

THE EXHIBITION

AT CNIT-PARIS LA DEFENSE

THAT ASICs, application specific integrated circuits,

make your products more intelligent and perform
better. ASICs pack more power into smaller
space for improved reliakiiity. This Conference
G IVE S Exhibiticn is one of a kind. Here under one roof,
you can meet everyone involved in studying,
designing, developing and producing ASICs and
their environment. So get on the circuit and
YOU R overtake your competitors And for the first time
ever, an open users forum will be devoted to smalll
and medium-sized companies and their initiation
into the world of ASICs. {Registrations can be

PRODUCTS (';g*}f)sfjg 3b9y fé“”éS? (33-1) 40 39 16 58 or

For information, contact: SEPIC-EUROASIC 92,
17, rue d’'Uzes F-75002 Paris,
IQO Tel. (33-1) 40 39 16 82, Fax (33-1) 42 36 20 40

GERP

The specifically intelligent circuit

..................................................................................................................

Mr/Ms . Company . ..ot
Position ... ... ... . ... Department ... ... ...... e
Address ...
Post Code |1 1 1 | L 1 1 1] TOWN © @t e U
Country ..o Telephone .. ... .. ... .. ...

Please send me invitation card(s) "1 The conference programme
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DATACOMMS

Jargon
bit/s
baud

Full-duplex (FD)
Half-duplex (HD)
Pseudo full-duplex

FSK

PSK
QAM

Leased-line
PSTN
CCiTT

Hayes

V.25
V.21
v.23

V.22
V.22bis
V.27
V.29
V.32
V.32bis
LAP-M
MNP4
MNP5
MNP6

MNP7
MNP9
MNP10
V.42
V.42bis

RS-232
V.24

DTE
DCE

Useful words to use when talking about modems

English

bits per second

Period of the encoding frame — the actual data rate may be up to four times
the baud rate

Transmission in both directions at the same time

Transmission in one direction at a time

Uses half-duplex transmission, but use of a protocol makes it look like full-
duplex

Frequency shift keying: a frequency defines either a transmitted one or a
zero

Phase shift keying: phase changes define the transmitted bits

Quadrature amplitude modulation — a derivative of PSK, but also uses
amplitude changes.

Usually a 4-wire system that is hired from BT

Public switched telephone network (the normal telephone network)

An international standards-setting committee. Often other standards appear
when the CCITT is slow to react

A de-facto standard command set used to control modems (also known as
the ‘AT' command set)

An alternative standard defined by the CCITT

300bit/s FD (FSK)

1200bit/s one way; 75bit/s the other (slower speeds can also be used)
(FSK)

1200bit/s FD (PSK)

2400bit/s FD (PSK)

4800bit/s FD on leased-line systems, HD on PSTN

9600bit/s FD on leased-line systems, HD on PSTN

9600bi's FD (PSK)

14400bit/s FD (PSK)

Link Access Procedure for Modem — an error correcting protocol

Microcom Networking Protacol level 4, an error-correction system

MNP level 5, adds compression at about 2:1, and includes level 4
Implements universal link negotiation allowing operation at speeds of 300 to
9600bit/s and statistical duplexing allowing simulation of full duplex service
on a haif duplex V.29 connection

More efficient data compression than class 5

Streamlines message acknowledgement and error retransmission
Optimises performance with poor line conditions

The ‘alternative’ to MNP4, which includes LAP-M and MNP4

The latest ratified system, accepted as a universal standard, which includes

MNPS5, LAP-M and BTL-Z (British Telecom Lempel-Ziv) algorithm, giving a data

compression of 3:1

A system for the physical interconnection of equipment

One of the best known ‘standards’ commonly known as RS-232; few proper
implementations exist

Data terminal equipment (usually your computer)

Data connection equipment (usually a peripheral device, modem, printer etc.)

which looks like the X.25 packet handshake,
has a high tolerance of poor line conditions. It
makes multiple attempts to set up links, it
adapts packet size to accommodate varying
levels of interference, it negotiates shifts in
transmission speed to achieve the maximum
acceptable line speed and it shifts dynamical-
ly to the modem speed best suited to the line
conditions.

Microcom’s David Free says that the pri-
mary advantage that MNP 10 ofters over train-
ing standards such as V.32bis and V.29 is that
it not only trains down as line quality deterio-
rates but also trains back up again. Data
throughput is thus optimised. Microcom also
claims that, at signal to noise ratios of 11dB or
less, only a class 10 modem is capable of
maintaining a communications link.

(Im)

50’

A The baseband
signal is modulated
in both amplitude

O °o(@® A ® and phase; specific
1on 1001 1110 1nn combinations
2 correspond to the
value - either one
° LI . c or zero — of a
1010 1000 1100 1101 particular bit in
180° T T T T Y > 0" {Re} the bitstream. This
-2 2 diagram represents
A @ e . a signal space map
0001 0000 0100 0110 of trellis coded
-2 4 modulation at
9600 bits/s, V.32
. e Jd68 @ standard. Derived
0011 0010 0101 0111 from a 1200Hz
tone, it sounds like
270° CCITY - 81180

a hiss to the ear.

The binary numbers denote Y1,Y2, Q3, Q4,

The theory

Nyquist, a theoretician stated that the maxi-
mum symbol rate (i.e. the baud rate) on a
given transmission medium is half the avail-
able bandwidth. Telephone lines have a band-
width of 3000Hz, so this gives a theoretical
maximum data rate of 1500bit/s. This is true
for FSK modems where different frequencies
are used to represent transmitted ones and
zeros. But for all other modes, different meth-
ods are employed to achieve the higher data
rates.

For V.21, the frequencies used are {180Hz
and 980Hz for the transmitting channel, and
1180Hz and 1650Hz for the receiving channel.
PSK uses a different method, ie: phase shift
keying. This uses a fixed frequency carrier
(1200Hz and 2400Hz for V.22bis), and
encodes phase changes onto these baseband
carriers to transmit the data. If four phase
changes are encoded at each sample time, eg:
45°, 135° 225° and 315°, two bits per sample
time can be encoded:

45° 00
135° 01
225° 10
315° 11

Sampling at a baud rate of 1200 samples per
second with quadrature phase modulation
results in a transmission rate of 2400 bits per
second. 45° phase changes can be added
enabling four bits to be encoded per sample
time, giving a transmission rate of 4800 bits
per second form the original 1200 baud carri-
er.

0° 000
45° 001
90° 010
135° Orl1
180° 100
225° 101
270° 110
315° 111
Noise

Noise is basically interference on the trans-
mitted signal, and comes in different forms:
phase jitter, amplitude distortion and noise.
All of these can introduce errors into the
received data if the noise introduced causes
the received point to cross into the zone of
another point.

Error correction

Error detection and correction can be used to
avoid errors in the signal affecting the
recetved data. Systems such as MNP-4 send
data in *packets’ and are acknowledged one at
a time as they are sent. Each packet of data
has a checksum or CRC which allows the
remote modem to detect if any errors have
occurred in the transmission process. Error
correction may be carried out either by re-
transmission of the affected packet, or in some
cases by back-tracking of the CRC, enabling
the afflicted bit (or bits) to be replaced.

368

ELECTRONICS WORLD + WIRELESS WORLD May 1992



Protocols

To download a file from a bulletin board or
some other system, a protocol needs to be
used. Protocols are essentially a turther ‘pack-

etisation” of the data and will operate on top of

any existing error correction and compression
scheme in use.

In eftect this means that two protocols are
running at the same time. which is hardly etfi-
cient. However. no standards have been set
within V.42bis or MNP to enable file transfer
to take place; this is still the only way to per-
form this type of transfer. The modems may
have improved but the protocols most people
use are still optimised for use with non-error
correcting modems. “There are protocols
designed for links with error control. such as
Y modem G™. says Pechey.

V fast
The latest proposal, generally known as V fast
and currently under scrutiny by standards
authorities, defines a transmission speed of
19.200bit/s. V.fast is thought by most to rep-
resent the technical limit for data transmission;
indeed. some doubt whether it is achievable.
For these reasons, V.fast has already carmned
itself the nickname of V.last.
Hayes™ Bill Pechey. says

that V.fast

kbit/s

DATACOMMS
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modems will establish initial line specd con-
ditions and so transmission speed by sending a
probing siznal at the beginning of the hand-
shaking sequence. The modem will then cate-
gorise the line into one of several pre-ordained
categories before resorting to more traditional
training methods.

“The bulk of equalisation will be done in the
transmitter”, says Pechey. Normally it is done
at the receiver. “This will improve the signal
to noise performance of the overall system.™

Pechey says that if the V.fast modem comes

Dialling up a disaster?

Videophones, once great fun in science fiction films, are
now accounting for a sizeable slice of electronics
company research budgets. In spite of the futuristic
appeal, prosaic arguments over technical standards and
the eventual price tag make this a high risk strategy.

By Richard Wilson

ecent developments in digital video
Rcompression technology and the capa-

bility to build reliable flat panel displays
may put the first videophones in offices and
homes before the end of the year. But we must
be careful. much is still fantasy in today’s
plans for videotelephony.

Companies now believe that they can make
videophones with acceptable picture quality at
prices a consumer would pay.

Earlier this year AT&T, the US telecom-
munications giant, demonstrated a videophone
which it plans to sell at $1500 (£800). That
product presents grainy colour images on a
9cm screen which scans at between two and
10 frames a second.

British consumer electronics company
Amstrad, which ten years ago took the busi-
ness personal computer into the high street, is
competing with BT to put a £500 videophone
in the shops betore Christmas.

Amstrad’s chairman, Alan Sugar maintains
that the videophone could become the next
great consumer clectronics product. He may
be right. but it will be another year or more
betfore he finds out whether consumers rush te
buy a videophone which will hardly resolve
mouth or eye movements. By then more
sophisticated videophones with tar improved
sound and picture quality will b> appearing on
office desks. o

Business videophones currently cost over
$5000 but ofter better picture quality: they use
larger screens and provide improved definitior:
and motion through the improved bandwidth
of digital telephone lines which are becoming
available with the introduction of ISDN busi-
ness services.

Their design is based on an internationally
agreed videotelephony standard and. as a
resuit. a large number of manufacturers will be
introducing products this year. A dozen or

00 Hz BW  —— 3200 Hz BW

Absolute channel capacity. As channel
capacity increases, so does the requirement
for improved signal to noise ratio. V.fast
requires at least 10dB more headroom to
operate than circuits using V.32.

out using the technigues proposed. it will offer
performance that falls within 1.5dB of the the-
oretical limit proposed by Shannon in his
capacity theory in the mid-40s. This calculat-
ed that the phone line was theoretically capa-
ble of accommodating a transmission rate of
between 25.000 and 35.000bit/s.

Europe's first consumer video phones will be
in British shops before Christmas according to
British Telecom. The instrument is claimed to
work on the UK's 22 million analogue
telephone lines and will be sold for under
£500, or at a discount price of £799 for two
so that you can give one to friend.

However, technical doubts remain about
both the quality of the picture and, more
importantly unless you can lip read, the
intelligibility of the audio.
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THE NEED TO LIP READ

Poor audio quality is likely to be as
much of a problem as poor picture
quality as videophone data rates
tumble. A digital coding scheme called
adaptive pulse code modulation
(ADPCM) is used to squeeze a 7kHz
audio bandwidth into the 16kbit/s
speech channel. This is twice the
bandwidth of standard telephones, but
still falls well short of the speech
quality offered in higher cost video
conferencing systems with a 48kbit/s
speech channel. Such a system requires
a dual ISDN connection or 128kbit/s

more business videophones were to be seen at
last year’s international telecommunications
exhibition in Geneva.

The main issue with videotelephony is how
much picture information can be transmitted
over the telephone line. Data compression
ratios of around 100:1 — that is only onc in
every hundred bits of picture information is
transmitted — are required 1o squecze a broad-
cast quality video picture onto a 128Kkbit/s tele-
phone connection, allowing at least 16kbit/s for
the speech channel. This is the equivalent of
two 64kbit/s ISDN lines.

Specially designed digital signal processing
chips. called video codecs. are used to reduce
the amount of data transmitted without cutting
picture and audio quality to unacceptable lev-
els. Most systems use an algorithm defined by
the international standard known as H.261.

A data reduction ratio greater than 100 to
one is achieved by transmitting the informa-
tion which records when clements. or pixels.
of the picture change. In this way the picture is
not continually redrawn only modified to
accommodate movement.

The H.261 standard defines a number of

The CCD imager in the camera unit is a light
sensitive two-dimensional array which inte-
grates the optical information falling on it so
that an image can be read electrically. The
electrical signal is proportional to the incident
light on each CCD in the array.

An alternative being developed by Texas
Instruments uses a cmos memory array which
stores the charge generated by light falling on
an array of photosensitive cells.

According to Tl the memory array offers
improved camera resolution because less opti-
cal information is lost compared to CCDs:
charge is held in a logic circuit and is read
without serial transfer. It also makes it easier to
integrate other camera functions such as sweep
generators onto a single chip.

An alternative colour camera technology
developed by researchers at Edinburgh
University uses an array of 84,000 photodiodes
and charge sense amplifiers fabricated on the
one piece of silicon a few millimetres square.

Flat Panel Displays.
The cost of colour liquid crystal displays has
limited videophone screen sizes to 7.5cm. With

total channel capacity.

Videophones which work over
analogue telephone lines allow only
5.6kbit/s for the speech channel. It is
important to remember that these
videophones will be telephone
handsets with a separate visual image
of the caller. It will be some time
before products will be able to offer
fully integrated sound and vision as we
are used to with television and video.
in the meanwhile, the expression
“watch my lips” could take on a new
significance.

compression ratios covering a range of picture
qualities. A 352 pixel x 288 lines picture for-
mat can be transmitted at data rates from
2Mbit/s for high quality down to 64kbit/s
which is a signal ISDN telephony channel.
The standard specifies @ minimum transmis-
sion rate of 46.4kbit/s tor the video and an
audio channel of 16kbit/s.

Videophones benefit from small screens
compared to more sophisticated video con-
ferencing systems. Compact systems must use

flat panel displays and the current high cost of

colour liquid crystal displays is restricting
screen sizes to less than 15¢m.

According 1o Martin Redstall. head of BT's
videophone group: A videophone uses a
small screen, up to 15¢m diagenals. so there is
no point in going overboard on the resolution.
The important thing is that the angle subtend-
ed to the eye should be kept small.”

The problem facing companies developing
consumer videophones is that scale of com-
pression achieved in H.261 systems is not suf-
ficient to enable acceptable picture quality
when transmitted over existing analoguce tele-
phone lines. According to BT s Redstall it is

TECHNOLOGY IN THE PICTURE

a price tag of some £100 to £200 per panel
there is little incentive to increase screen sizes.
Active matrix colour LCD is still far from being
a mature technology and manufacturing costs
soon become prohibitive. One Japanese sup-
plier says that a 22cm colour display still costs
around $1500 to produce.

H.261 Video compression standard.

H.261 specifies the coding and decoding of
video signals for video communications ser-
vices on the public telephone network. It
enables video signals to be transmitted over a
range of data rates from 56kbit/s up to
1900kbit/s.

The frame structure and synchronisation for
video channels from 64kbit/s to 1.92 MBit/s is
defined in H.221 and H.230. There is a wide-
band interface standard for digital channels up
to 2MBit/s H.242; and the equivalent narrow-
band interface H.320.

ISDN Integrated services digital network.

End to end digital telephone connections over
the public network. An internationally agreed
standard interface consists of two 64kbit/s dig-

possible to compress a videophone picture for
transmission over analogue lines at between 8
and 16kbit/s using the H.261 algorithm, but
picture quality will be poor.

GEC Marconi is adapting sophisticated data
compression and CCD camera technology,
originally developed for military hardware,
into a videophone which will work over ana-
logue telephone lines. This is the product
Amstrad will sell for £500. European tele-
phone companies BT and Deutsche
Bundespost Telekom are also said to be inter-
ested in it.

Marconi's product compresses both full
colour video and telephone quality speech into
a 14.4kbit/s data channel using a non-standard
algorithm. Cost constraints dictate that it uses
a software implementation on standard DSP
chips. Marconi has a head start on European
rivals and it hopes to create a standard product
before the inevitable barrage of consumer
products from Japan.

BT along with other European telephone
operators are promoting the videophone pri-
marily as a business tool. They believe the use
of the H.261 standard and digital telephone
lines will ensure acceptable picture quality but
it is also seen as a new service which will pro-
mote the introduction of ISDN services.

Graham Mills. of BT's videophone market-
ing group, does not discount the possibility of
consumer priced products. “With Japanese
companies offering low cost manufacture it
could easily become a consumer market.”

But the telephone operators are not the only
people pinning their hopes on the success of
the videophone. PC makers are keen to extend
the use of desktop computers outside of the
office. and a PC which doubles as a video-
phone may be the answer.

IBM and Apple are both planning to intro-
duce video compression extension cards and
add-on cameras to enable users to turn their

ital channels which can be used independent-
ly or together.

Many of the first digital videophones make
use of the combined 128kbit/s ISDN bandwidth
which offers best picture and audio quality but
at higher service cost. Most manufacturers are
now developing 64kbit/s systems.

Video telephony or video conferencing?
Video telephony will offer person to person
communications over the public telephone net-
work and so relies on the widest availability of
low cost and compatible terminals. Price will
be just as important as picture and sound gual-
ity.

The video conferencing systems available
today are used by companies for group com-
munications with a number of distributed loca-
tions. This requires large screens, high video
and audio quality and 128kbit/s digital tele-
phone connections.

As a result the cheapest video conferencing
systems, at £20,000, are still five times more
expensive than the most costly videophones.
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MICROPROCESSOR DEVELOPMENT SYSTEMS

ROM EMULATORS

® 728 Kbytes and 1 Mbytes

Fastest download on the market - over
500 Kbits per second

@ Chain capability for increased capacity

¥ Supports 8/16/32 bit applications

Battery backed for full portability

B Parallel connection simplifies interfacing

M Comprehensive download/upload software

TEA TotaL ENVIRONMENT ASSEMBLERS

® Assemblers available for over 100
microprocessors

M /ntegral Editor, Linker and intelligent MAKE
facilities

B On-screen monitor, trace and source level
debugglng

21st Century Electronics
56b Milton Park, Abingdon
Oxon OX14 4RX

Telephone: 0235 832939
Fax: 0235 861039

SEND FOR FREE SOFTWARE
EVALUATION PACK

AsK ABOUT OUR LOAN &
TrY-BEFORE-YOU-Buy
SCHEMES

WILSAS NOILYINWT ANV IDVIHIIN] WOY GJJNV/\GV

All you need
o Job

] ‘qm ?‘T;m

Feedback 0S9020A

CIRCLE NO. 113 ON REPLY CARD

"BROADCAST MONITOR
RECEIVER 2
150kHz-30MHz

We have taken the synthesised all mode FRG8800 communica
tions receiver and made over 30 modifications to provide a
receiver for rebroadcast purposes or checking transmitter per
formance as well as being suited to communications use and
news gathering from international short wave stations

The modifications include four additional circuit boards providing
*Rechargeable memory and clock back-up *Balanced Audio line
output *Reduced AM distortion *Buffered IF output for monitoring
transmitted modulation envelope on an oscilloscope *Mains safety
improvements

The receiver is available in free standing or rack mounting form
and all the original microprocessor features are retained. The new
AM system achieves exceptionally low distortion: THD, 200F2z-6kHz
at 90% modulation —44dB, 0.6% (originally —20dB, 10%)

* Advanced Active Aerial 4kHz-30MHz *PPM10 In-vision PPM
and chart recorder *Twin Twin PPM Rack and Box Units
*Stabilizers and Fixed Shift Circuit Boards for howl| reduction
*10 Outlet Distribution Amplifier 4 *Stereo Variable Emphasis
Limiter 3 *Stereo Disc Amplifier *Peak Deviation Meter *PPM5
hybrid, PPM9 microprocessor and PPM8 IEC/DIN —50/+6dB
drives and movements *Broadcast Stereo Coders *Philips
DC777 Short Wave Car Combination: discount £215 + VAT.

SURREY ELECTRONICS LTD

The Forge, Lucks Green, Cranleigh,
Surrey GU6 7BG. Tel: 0483 275997. Fax: 276477
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A no frills’ 20MHz
scope that provides all the
facilities you need at a price
that won't strain your budget.

£255 ...

Just one of

The Feedback Selection

of Down-to-Earth laboratory
test equipment at Down-

to-Earth prices.

For further information on the OS9020A or
other equipment in the Feedback

EXXET4 selection phone 0892 653322

or write to:-

S Feedback

Feedback Instruments Limited
Park Road, Crowborough, East Sussex, TN6 2QR, England.
Tel: 0892 653322. Fax: 0892 663719. Telex: 95255 FEEDBK G.

CIRCLENO. 114 ON REPLY CARD
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DATACOMMS

EVE-2 European Videophone
Experiment.

Public telephone operators in six
European countries, including the
UK, France and Germany, are
attempting to make sure that
videophones launched in each
country will work together.

The aim to create a standard
service based on the H.261 technical
interface standard and digital
telephone connections. The hope is
that it will encourage manufacturers
to introduce new low cost products.
By the end of the year 50 videophone
terminals in six countries will be
connected together using public
telephone lines.

PCs into videophones. They have enlisted the
help of Californian video compression spe-
cialists: IBM is working with PicturcTel and
Apple  with  Compression  Laboratories
Incorporated (CL1) which is also working with
AT&T on a consumer product. PC video-
phones and consumer products could offer the
right technology and the right product enor-
mous commercial rewards. There is intense
pressure 1o push the technology: video com-
pression. display and camera, as hard as pos-
sible.

Designing a custom video codec is expen-
sive, but prices are falling. H.261 codecs
which a year ago were restricted to use in
$30.000 video conferencing systems could.
according to Dataquest. fall to around $7000
by the end of the year.

One result is that a number of US compa-
nies continue to develop their own video com-
pression algorithms. They believe the H.261
standard is too restrictive because the best
achievable picture quality is sacrificed in
tavour of low data transmission rates.

Everyone accepts videophone technology
must be based on a worldwide standard.
“H.26 1 may not be the best technology but it
is the best common technology.”™ says John
Tyson, president of CLI

Improving compression so that video pic-
tures can be transmitted on analogue telephone
lines is only the first step. Video telephony
must also keep pace with developments in
radio communications.

Scientists at BT s rescarch laboratories are
already looking at the possibility of handheld
videophones which could be used on digital
radio communications networks like GSM
digital cellular or future personal communi-
cations networks (PCNs).

Video telephones may prove to be embar-
rassing in the home as well as annoying in the
office. but inevitably they still carry with them
an air of fantasy. The marketing men believe
the videophone could have as big an impact
on our lives as the TV or PC but then they
would say that, wouldn’t they?

Richard Wilson is communications editor of
FElectronics W eekly

KNOWING WHEN
TO SAY NODE

The passing of the sullen grey command line interface
from the world’s desktop computer screens will have a
profound effect on both office networking and the
companies that supply the software. Dom Pancucci

reports

he business of networking personal

computers is undergoing a quiet revolu-

tion. Where complexity has become the
main constraint to the further development of
office data communications, suppliers are now
seeking ways to simplify the whole process.
This will involve downsizing from main-
frames to PC networks in the first instance and
then making it easy 1o mix operating systems
and applications.

On a hardware level. the role of crucial ele-
ments such as hubs will change and inevitably
the industry will have to find a common
graphical user interface (GUD) to get to the
data held across a network. And this will prob-
ably signal the emergence of Microsoft's
Windows GUI as the front-end most users will
encounter on their network in the future.

Downsizing maintrame applications into the
PC network is a vital next step required by the
network user. Using the client-server model —
with a family of PCs served by a more pow-
erful controlling computer — provides a better
basis for fast data exchange around an organ-
isation.

Network of operating systems
Compatibility between different operating sys-
tems on a network has also become a hot
issuc. With so many 32-bit operating systems
coming out this year — IBM’s 08§/2 2.0 1o
Windows New Technology from Microsoft
and not forgetting all the different versions of
Unix being prepared for the desktop — com-
mon threads have to be devised to make them
all work together. These will take the form of
application programming interfaces (APIs),
allowing different software to share data on a
network. The APIs will run as sub-sets of
operating software held on servers.

The new craze of solving compatibility bar-
riers with APIs has also extended to older
technology.

Electronic mail has often been cited as one
of three main reasons — along with mainframe
connectivity and printer sharing — why net-
works are installed in the tirst place. Yet E-
mail’s acceptance as anything more than a

corporate toy has been hindered by the obsti-
nate proprietary tendencies of the suppliers,
which have mostly failed to supply mutually
compatible E-mail packages.

This problem will soon disappear. because
four of the largest Email suppliers — Apple
Computer. Lotus  Development, Borland
International and Novell — have co-developed
a standard programming interface called
Vendor Independent Messaging. The group of
four will soon be expanded when 1BM joins
later in the year and talks are going on with
Microsoft to form a bridge with VIM through
its own mail APT called MAPI. which will be
carried in Windows 3.1. Microsoft claims that
MAPI will work with most E-mail products
anyway through a server. The problem with E-
mail in the past has been the need to initial
cach address with a distinctive code. Unless
your E-mail package knows this initial, it can-
not get into the mail box.

Developments such as VIM and MAPI will
elevate the role of Email into a key means of
accessing corporate data and sending it in a
useful form around the organisation. This will
be even more important because of the plans
afoot to develop integrated relational databas-
es for the now available Windows 3.1 and
later versions, which will put all networked
information into a central repository and will
lead 1o the concept which Microsoft calls
Information At Your Fingertips.

At a more mundane level. the network sup-
pliers are trying to ease bottlenecks in the data
traffic by focusing on fewer protocols and
miniaturising equipment like network hubs. A
report from the 3Com company last year high-
lighted the cost/complexity problems in
expanding existing networks and suggested
that simpler cabling arrangements and fewer
protocols. among other changes, would go a
long way towards easing network growth.
3Com commissioned an independent rescarch
firm to do the ground work which went into
The Complexity Crisis report and the stark
message tor vendors was to let go of their pro-
prictary technology and adopt an approach
based on standards.

372

ELECTRONICS WORLD + WIRELESS WORLD May 1992



Careless talk costs

The cost and inconvenience of making two
networked systems talk together when both
are based on incompatible architectures or
software is simply too great for the enlight-
ened user to tolerate. Although PCs can
almost be counted as a standards-based com-
puting environment in their own right — fol-
lowing the continued dominance of the Intel-
IBM-Microsoft axis which got the whole thing
going in the first place — the servers they are
linked to do not always share common tech-
nology.

Intel, which identified a PC connectivity cri-
sis itself last summer, has responded to the
challenge by developing the Hub Management
Interface (HMI) with Novell; the first add-on
board product for servers based on this speci-
fication is imminent. This will literally bring
the hub out of the closet — the central cabling
node for a network has up to now been hidden
away in a cupboard in a building’s basement,
or concealed within the risers between floors.
In the past a problem with the hub brought the
whole network to a halt, possibly for days.
Such a catastrophe with HMI-based boards
would last only as long as it took to replace
the faulty part. HMI products will also raise
the throughput of a network, because more of
the server’s processing power can be harnessed.

Similar board-level products are being
rushed out by Intel and IBM, among others, to
cope with other aspects of networking and

“,..Windows could be
on at least half the
desktops in the world
by 1995”

many include built-in management and mon-
itoring software. The aim is to give the user
fast access to intelligible information about
what is happening on a network. The benefits
of HMI's emergence to users is two-fold —
support for future hubs based on the specifi-
cation will be simpler and it could lead to a de
facto standard.

Window on the network
Probably the most striking aspect of office
datacomms in the near future will be the pro-
liferation of Windows 3.1 as the GUI which is
used to navigate networks. Software vendors
are vying to develop applications which use
Windows better than Microsoft’s own prod-
ucts; companies like Novell, which has around
70 per cent of the network operating system
business at present. will not want to give up its
share. The only way to survive is to develop
as many technological plugs into other sys-
tems as possible. And Windows could be on at
least half the desktops in the world by 1995,
Windows NT itself will be a multi-tasking
operating system for the multi-user network. It

DATACOMMS

FILLING IN THE WINDOWS

he release of Windows 3.1 marks a turning

point in personal computer software tech-
nology. Not only will the latest version of
Microsoft’s graphical user interface become
the front end of the company’s forthcoming
32-bit operating system called NT, but it will
also provide the programmer with an array of
tools to tune Windows applications much
more sweetly to their real tasks.

Windows 3.1 itself has several improve-
ments over its immediate predecessor. Apart
from improved performance, 3.1 includes an
advanced scalable fonts technology called
TrueType, the file manager has been
redesigned and network connectivity has been
enhanced. A version of Windows for pen-
based and notepad computers has also been
announced by Microsoft, which will open the
way for better development of the still imma-
ture pen computing business.

Microsoft has dominated PC software just
like the IBM model has become a standard for
hardware. With such a rich release of devel-
opment tools and operating system potential
surrounding Windows 3.1 and NT, the com-
pany has set the scene for its cantinued pre-
eminence. Windows is therefore becoming
the standard way for the user to get to infor-
mation held on a PC.

To ease third party product development in
the run up to NT’s full launch - late this year
at the earliest — Microsoft has made available
an early application programming interface
(APl) code for writing to the 32-bit operating
system. Called Win32S, it is a sub-set of the
full API specification to be included with NT.
But it will allow developers to start on appli-
cations which will run under the operating
system. Older 16-bit software written for the
dos operating system will also work with
products created using Win32S and the full

will come out around the year end. Within that
framework Microsoft is planning a suite of
connectivity options. Little of this strategy has
come out yet in hard specs, but one thing is
clear — Information At Your Fingertips will
rely on a database which has relational quali-
ties and deals largely in objects. This means
being able to match information contained in
different computer files and applcations and
then moving it around in separate chunks
which can be manipulated in any way desired.

The issue of databases is one of Microsoft’s
most closely guarded secrets. Because it has
such an impertance to the company’s future,
very few facts have come out about the
databasc project — codename Cirrus — which
Microsoft has been working on since at least
last year. What has emerged is that Cirrus will
work much like a mainframe’s database,
which is closely linked with the operating sys-
tem. All applications then write to the
database — but with the difference that data
stored in separate applications will be acces-
sible by any of the others. The user will retain
the benefits of the browsing features of what

Win32. Eventually all Windows applications
will become 32-bit and future versions of dos
will support this migration.

New Windows applications written under
Win32 will have distinct advantages over their
older 16-bit cousins. They will be capable of
preemptive multitasking and will be more
closely threaded together.

From the programmer’s point of view, tool-
kits such as Visual'Basic and Obiject Linking
and Embedding (OLE) present some of the
more interesting possibilities surrounding
Windows 3.1. Both tools, along with
Microsoft’s C/C** version seven development
system, provide the means of creating object-
oriented Windows applications. Upgrades to
Visual Basic in particular will see the toolkit
shift from its partial involvement with objects
to becoming a full-blown object-based system.
To that extent it is important that programmers
used to procedural software writing methods
get ta know Visual Basic in its present form —
the leap to full object orientation will be
mind-blowing for many. The high-perfor-
mance object technology (HOT) contained in
C/C** version seven will be the basis
Microsoft itself will use to develop future
Windows systems.

A new version of OLE is also scheduled and
its future role in Microsoft development activ-
ities remains vague until then. At present OLE
is used to transfer objects between applica-
tions {hence the linking and embedding), but
it could also turn out to the successor to the
discrete instructions Microsoft called dynam-
ic data exchange (DDE). Windows applica-
tions currently carry DDE messages to allow
applications to converse.

In times to come OLE may become the hid-
den agent allowing the whole object-oriented
show to roll on.

the industry calls flat file databases if desired.

Microsoft is not alone in seeking this Holy
Grail of databases and it will have dramatic
effects on networked computing. Borland is
also planning a similar suite of integrated
databases, running from the desktop to the
server, all covered by an object-oriented archi-
tecture which will work with Windows.
Borland has in fact been beating Microsoft in
this game, which has only recently seen the
light on object-oriented computing and joined
the industry’s initiative called the Object
Management Group. Other smaller companies
will be pitching in as well. And with Windows
databases currently claiming only four per
cent of the overall database market, it is clear
that people are waiting to see what technology
will come from the big companies before
making a move.

Once the smart databases have become
established, the trend towards downsizing will
accelerate considerably. By then users will be
able to get the storage capacity of the older,
big machines with the flexibility of desktop
computing. n
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ifal System Simulation
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Nonlinear RF Time Simulat

Spectyrum Analysis
OrCAD Graphical Entry
Runs an any IBM PC Clone

“Tt’s amazing hcw quick’y ve got ud to speed
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Call or fax for demo disk (US)404-751-9785 Fax404-66=5817

EASY TGr ORDER: _ust “ax or za l. TESOFT ships directly to
anywnere in te free World. \\e acceot VISA, MasterCard and
companz pu-chkase o-oers (due upor reze pt). Celivery t€ your
door viz UFS n 3-cays. TESLA s mulztor £39%, Symbils for
OrCAD £110. MODGENM madal generator 2280, Shipping £34.
Free 1-vzar fax/phcne supgpoert. Prices valid for 6C-days.
MODGEN requires Microso™~ FORTRAN 4.1 or later.

TESOFT Inc. PO 32x 235. Roswel , GA 30077 USA

CIRCLE NO. "15 DN REFLY C(ARD

Field Electric Ltd. Tel: 081-953 6009. 3 Shenley Road, Borehamwood,

| Herts. WD6 1AA. Fax: 081-207 6375, 0836 640328

Tandon half-height 10mb hard disk drive IBM compatible. Sold with no guarantee.
£17.00 c/p £4.50.

3.5" floppy disk drive Chinon BBC compatible, new £35 ¢/p £4.00.

Astrolux Mono Headset New £15.95 c/p £3.50

Astrolux Headset with boom mic £19.95 c/p £3.50

Tektronix 7403N Mainframe only £80

3.5 floppy disk drive NEC IBM compatible. Full height unit. £39.95 new & boxed,
1.6MDb, c/p £3.00

Switch mode power supplies 240V AC input 5V DC 40amp £29; 12V DC 10amp £46:
5V DC 40amp —12V DC 4amp +15V DC 11amp £48.

Western Digital 3.5" hard disk drive new 40Mb RLL ST506 £120 c/p £6 00.

H.P. 4328A millohmmeter £450 c/p £11.00

H.P. 3400A RMS voltmeter £225 c/p £11.00.

NEC new & boxed 5.25" floppy disk drive model FD1055-311 BBC compat. ¥z height
£48 ¢/p £6.00.

Tektronix 191 constant amplitude sig gen. £175 c/p £12.00.

Tektronix 067-502 standard amplitude calibrator £120 c/p £12.00.

Plantronics (Auraiite) type headsets very lightweight new BT approved ideal for
comms: £25 ¢/p £3.00.

12" colour VGA monitors on swivel & tilt base.

Farnell fan-cooled P'3U 240V AC input +12V DC 4amp —12V DC 1amp +5V DC
10A —5V DC 5amp £16 ¢/p £7.00.

SVGA card 16-bit Realtek 256K new & boxed with software etc. £37.50 ¢/p £3.50.

Lambda power supply model LMG12 OVRV 12V DC 56A linear £200.00
KSM power supply model SCT 200-15 0-240V 0-15A £160.00
Hewlett Packard 618B SHF signal generator £75.00.

Hewlett Packard 606B signal generator £75.00.

Hewlett Packard 612A UHF signal generator £75.00.

Hewlett Packard 86A personal computer new £95.00.

Hewlett Packard 5000A logic state analyser £60.00.

Hewlett Packard 34508 multi-function meter £65.00.

Hewilett Packard 693D sweep oscillator £175.00.

Hewlett Packard 651B test oscillator £75.00

Hewlett Packard 9868 I/0O expander £55.00.

Iswatsu SS5705 40 MHz O'scope £295.

Kikusui COS 504C 40MHz O'Scope Calto 1-92 £350.

Hameg HM605 60MHz O'Scope £400.

Hitachi V212 20MHz O’scope £230.

Hitachi V202F 20MHz O'scope Calto 1-92 £230.

Hitachi V509 50MHz O'Scope £400

Tektronix 455 O'scope £350.

Tektronix 7B70 time base plug-in £100.00.

Tektronix 7D01 togic analyser plug-in £100.00.

Singer spectrum analyser 20Hz to 35kHz £275.00.

Singer Alfred o'scope c/with sweep network analyser 7051 £175.00.
Paratronics Model 532 logic state analyser 32chn £165.00.

All above prices +17Y2% VAT. Please ring for c/p rates.

We would like the opportunity to tender for surplus equipment
Official orders credit card telephone orders accepted with
Access, Amex, Diners, Visa cards. Overseas enquiries welcome
¢/p rates U.K. mainiand only.

Please ring for c/p rates not shown.

All prices inc. V.A.T. unless stated. Stock list available.
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FIBRE-OPTICS EDUCATOR
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Versatile training
equipment for
education and
industry.
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FIBRE-OPTICS POWER METER

dBm and uW
scale; battery life
500 hours.
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For continuity
testing and voice
comms.

For further details contact:
ELLMAX ELECTRONICS LTD,,
Unit 29, Leyton Business Centre,
Etloe Road, Leyton, London, E10 7BT.

ELLMAX'
Telephone: (081) 539 0136

/
Fax: (081) 539 7746 ELECIRO%
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SHAREWARE LAYOUT
TOOL GIVES INDIVIDUAL
PERFORMANCE

Quit Files E

Cheap shareware it may be. But
Martin Cummings finds
Quickroute’s performance puts it in
an altogether much bigger league.

uickroute is a fully functional PCB layout tool that

can also be used for drawing schematics. As such it

is aimed at a particularly crowded sector of the mar
ket, with packages covering most capabilities and budgets.
But what immediately sets it apart is that it is on offer as
shareware, and at £30 it will undoubtedly interest many
designers who have not before had
access to such software.

The shareware version starts up
with several ‘“marketing screens”
showing large text encouraging users
to register — it is almost worth paying
the £30 to avoid these.

Once through these, the screen lay-
out is a familiar combination of pull-
down menus, a bank of point and
click icons down the right and a status
bar along the bottom.

Cursor keys and function keys can
be used to operate the program, but a
Microsoft-compatible mouse is sup-
ported with the left-button click used
to select from the icon bank and the
right button pulling down menus. It
sounds simple but in practice the
arrangement proves surprisingly, and
unnecessarily, confusing.
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Using the package

Probably the most important screen
manipulation commands are pan and
zoom, and a choice of methods is offered to handle each of
them.

Clicking on one of the four arrows on the right pans the
screen but a much more attractive method is to press a num-
ber from | to 8: the screen is redrawn with the current cursor
position as centre and with the zoom level being defined by
the number. Zoom can also be controlled from a menu and it
is not fimited to the preset factors, adequate though they are.
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Turning on a grid noticeably slows the screen updates. but
is difficult to de without, and grid resolution is adjusted auto-
matically according to the zoom level. However the cursor
“snap” resolution can be sclected from lin down te just over
(.00Tin (the manual gives helpful hints about the interaction
between cursor steps and screen resolution). Cursor position,
in inches or millimetres. is given continuously on the status
bar.

PC ENGINEERING

Y 8.75 in

Eight zoom levels
can be selected by
menu or direct key
press.

The range of
precefined IC
packages proves
surprisingly
adequate.
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Filg§  Edix Display Symbo}

Il

Options

Quit Filas Edit Display Options Symhol

Surface mount
components are
included in the library
and more can be
created.

Component
positioning can be a
frustrating experience.

Percentage of tracks
automatically
completed by the

autorouter is low. elect bottom rjght corner of box
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Quickroute is a tolerant product and will run on almost
any PC-compatible

Floppy disk drive

512K ram

EGA or VGA graphics recommended

CGA or Hercules adaptors enable running in
monochrome only.

Software can be run directly from floppy disk but
installation is merely a matter of copying all the files onto
the hard disk — a utility to install is provided but only
works if the source is drive A.

Only 350kbytes of hard disk needed

Executable file needs only 171kbytes.

Mouse

Suitable printer or plott

cqsgeee »'oofo}'o

The two silk screen layers and eight copper layers avail-
able may be less than that offered by some other packages
but they are more than adequate for most applications. The
current working layer is displayed on the status bar and lay-
ers can be turned on and off in any combination. Solder resist
layers are automatically generated from the pad pattern.

Like most PCB layout software. commands are simple and
within minutes you can be placing components on the blank
board: first select the object to be placed from the icon bank
of tracks, pads, integrated circuits or other components, then

376

59 parcent of routes completed

click on the question mark to find out the possibilities.

Pow zrware would not claim to have provided extensive
libraries, but 96 pad types are unlikely to prove limiting and
the 16 different IC configurations are surprisingly adequate.

Other components such as passives, D-type conneclors,
transistors and edge connectors are present. But unless
incredibly lucky, most users will soon find it necessary to
deline their own component layouts. A pleasant surprise is
that surface-mount components are included in the library
and supported by the package — an impressive addition at this
end of the market and not always found in software costing
many times more.

Lines, arcs and pads are all available to construct compo-
nents, and commands and prompts are such that no-one
should have difficulty in this arca — though the aim appears
to have been ease-of-use rather than speed. New libraries can
be asszmbled and though relatively small. limited to 100
components, as many can be used as
are necded in a design so the only
limit is the space in ram.

A rough benchmark for memory
capacity can be obtained from look-
ing at the layout for a typical micro-
processor board with memory and a
few discrete components. The com-
pleted double-sided, conventional-
plated through-hole PCB. about 6 x
4in, takes about 25% of available
memory. Maximum permitted board
is 37in square. But this would have
1o be sparsely populated to avoid
reaching the memory limit and in
any case the sort of board for which
the package will be used would be
unlikely to approach this.

Options #Symbnol

..,,..r..a.‘,.,.. ...q.......I...

secepsesssssee

eodecsosdenidece
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a keij’ft;mc %ﬂinue.

In the registered version, a library ol what the manual calls
icons (bit images) can be created and built up to include. for
example, unusual text characters, arrow heads, target or
alignmient marks. or any other small but detailed image. The
icons are created on a 40 x 40 matrix by deciding which pix-
els to turn on and olf. Unfortunately on CGA or Herculcs

CONTINUED ' : :E O
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GoldStar

QUALITY, PROFESSIONAL PC’s
AT AFFORDABLE PRICES

EVERY PC COMES WITH:

1 YEAR ON-SITE WARRANTY
VGA GRAPHICS AS STANDARD
FREE UK DELIVERY

286 12.. £399,

affordable price!

'« I
GoldStar is a key division of the Lucky GoldStar Group,
one of the world’s largest international corporations,
employing over 100,000 people with a turnover
approaching £14 billion. GoldStar, with their unrivalled
resources and technical ability, have manufactured
and labelled computers for many of the world’s leading
computer companies for over 30 years! In fact, other
PCs you may have been considering, because they
have a different brand ‘“name’’ on the outside, may
well be a GoldStar on the inside!

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

- 210Mb M

' Graphics -
-4 PS/2 Mou.

® Price - £399+wT without Hard Lrive

® 12.5MHz 286 {Landmark 17MH2)
o IMb RAY (4Mb max on Motherboard)
@ 2Mb RAM on Plus Series
o EMS (LM 4.0)

Hard Oisk

py Disk Drive

256K RAM
se Ports

£499

HA

WITH 42Mb

RD DRIVE

\.

PLUS SERIES wih GS1425 VEA Cplour Monltor, Model Shown is GT212 286 1:¢Hz

'CfOfes ?

'S

e 10naf pc s
s

& crmarc,

+£100 for VGA Mono Monitor
+£200 for VGA Colour Monitor

GO/dStar

o prices

| SILICA

SYSTEMS OFFER YOU |

LONDON

S 081

MAIL ORDER HOTLINE

300 1111 JS

1ts with an und.

ding which is second

SILICA

YSTEMS

FREE OVERNIGHT DELIVERY: On all hardware orders shipped in the UK mainland.
TECHNICAL SUPPORT HELPLINE: Team of technical experts at your service.
PRICE MATCH: We normally match competitors on a ‘'Same product - Same price’’ basis,
ESTABLISHED 12 YEARS: Proven track record in professionai computer sales.
BUSINESS + EDUCATION + GOVERNMENT: Volume discounts available for large orders.
SHOWROOMS: Demonstration and training facilities at our London & Sidcup branches.

THE FULL STOCK RANGE: All of your requirements from one supplier.
FREE CATALOGUES: Will be mailed to you with offers and software/peripheral details.
PAYMENT: By cash, cheque, all major credit cards, or extended payment pian.

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

CIRCLENO. 116 ON REPLY CARD

Opening Hours:

Order Linas Ooen: Mon-Sat 9.00am-&00pm

SHOP:

Mon-Sat 9.30am-&00pm

LONOON

Opening Hours:

SIDCUP SHOP:

Opening Hours:

SHOP:

Mon-Sat 9.30am-600pm

Mon-Sat 8.00am-530pm

\ <
4 - Y
~
“ All the G212 PLUS SERIES modals inciude 2Mb RAM PL us SER'ES
fr- o 8 VGA ) as stardard, so that they can run Windows 3. WITH DUAL FLOPPY, WINDOWS 3 & MOUSE
-5 »%
= PROCESSOR B | fan rean siow (MRS TeTeTeT<| NO HARD DISK | 42Mb HD | 42Mb HD | 130Mb HD | 210Mb HD
= BOARD| SITE| SLOTS =g § eIz F % + Sincle Floppy + Single Floppy + Dual Floppies + Dual Floppies + Dual Floppies
2 = &g 2 32" or SVa” 3%" of 5%" 3%" & 5V 3%" & 5" 31k” & 5%
o~ o IRIR &8 ] * *
R1286 12..|1241g/ 3 (175505 £399 £499 | £599° £799
5 DESKTOP CASE Mb | Mb Tam | MHz |3 |3 g B VAT £46883 + VAT=£586 33 +VAT=T0383 +VAT-£938 83 +VAT=£1291.33
=) MARRE
=1386.<x 16.../2 (8 [o D | 21 |5[3%32;
$X MHz ® P T 12|z|2|2 13
5 DESKTOP CASE Mb | Mb wem | MHz | & 22|55 VAT 70383 +VAT=£821 33 +VAT~2938.83 VAT 117383 HVAT=£1526.33
o A FIREEIE
=386. 20..2/81g/5 |25 5H: -5 £699 | £799 99 £1399
! 2 |3 g8
(<] DESKTOP CASE Mb | Mb Sem | MHz |32 g slgls VAT~ 82133 +VAT=-£938 83 FVAT=21056.33 VAT £1261.33 +VAT~£1643.53
P=y <
g o,
S13860: 20m|2|10g) 8 125 1§ 500: e £899 £1099 £1399
& DESKTOP CASE - FULL SIZE | Mb | Mb Stk MHz | g 3|5 +VAT=1056.33 +VAT=£129133 +VAT=E164383
~|a @ 4 2 lzlzlzalz
-
3|386.x 25m. (4 (80| 5 |40 [FEEzE — £1399 £1599 £1899
P axi v |5 gle
&3 DESKTOP CASE - 32K CACHE | Mb | Mb e | MHz |2 ]2 g ala +VAT=1643.83 +VAT:= £1678 83 +VAT=£223133
uw> A EAEEE
63860 33 8 (Ko 8 0F T = | — | — [£2099/£2399
: HEE
& TOWER SYSTEM - 64K CACHE | Mb | Mb Fm | MHz | &3¢ g HEE FVATwE2466.33 +VAT~£2816 83
w NERREM
SHEEEIE
\‘3 EISA TOWER SYSTEM - 8K CACHE | Mb | Mb e LT H g 2|21 +VAT=£4111.33 +VAT=£446383 )
14” VGA MONITORS OPTIONS OPT IONS
(M?‘EEL Dl e s o SRR, |- EVOA [ oL et &] Sexc yar. |we AT | DESCRIPTION EXC VAT | INC VAT ) DESCRIPTION EXC VAT | INC VAT |
GS 1405 | MONO | N/A | 640x480 | 800x600 - ° e | £100 | £11750 1be9b" SIMM Memory Board £350 | £5875 387dx-20MH2 Maths Co-Processor - For GS 320 | £150 E175.£‘
GS 1425 | COLOUR | .39mm | 640x480 - - ® ® | £200 |£23500 287 PMHz Maths Co-Processor - for GT 212 [ £ 8OO | £11750 387dx 25MH1 Maths Co-Processor - For GS 347 | £980 { £176.25
GS 1430 | COLOUR| 31mm | 640x480 - - ° e | £230 |£270.25 387x-15MHz Maihs Co-Processor - For GT 316 £85| £9988 387!1! 33MH1 Maths Co-Processor - For GS 335 { £16© | £188.00
@S 1460 | COLOUR | .28mm | 640x480 | 800x600 | 1024x768] e | £E2350 2293.79 Qsm-mMHz Mahs Co-Processor - For GS318 | £ 100 E11’50J GS’]Mb SCS! Hard Digk Drive - 16.7ms Acess |£999 | £1173 83J
.
f o MAIL ORDER: 1-4 The Mews, Hatneriey Rd, Sidcup, Kent, DA14 4DX Tel 081 309 1M

No Late ngm Opening

52 Tottenham Court Road, London, W1P DBA
No Late ngm Openlng

Selfridges (1st Floar), Oxford Street, London, W1A 1A8 Tel 071-629 1234
Late Night: Thursday until Bpm

1-4 The Mews, mswcup, Kent, DA14 4DX Tel: 081-302 8811
Late Night: Friday untii 7pm r

Tel 071 580 4000
: 071-323 4737

Extension: 3914

Fax No: 081-308 0017

I~

I S D N I S D D B B e e e
Silica Systems. Dept EWWO-0592-66, 1-4 The Mews, Hatherley Rd, Sidcup. Kent. DA14 4DX !

j PLEASE SEND ME A GOLDSTAR CATALOGUE |j

Mr/Mrs/Ms:

Tel (Home):

Initials:

Address:

Which computsr(s) it any, do you own?
L

E&OE -

Surname:

Company Name (if applicable):

Postcode:

Tel (Work):

— BN LRGN A GMEE EEEE NN e
Advertasd prices and specifications may change - Plaase raturn the coupon for tha latest information.



PC ENGINEERING

Edit,

Digplay

Options

The capability to
undertake
draughting of
schematics doubles
the potential of
Quickroute.

Clrcuit schematics
can be selected from
the menu.

Auit  Files = Edit

|

| Pch—> Symbol

! Grab
Load

¢ Norm

X 5.0

Side 1&% né 0.888

graphics screen the images can be plotied but not printed, a
rather curious and inexplicable limitation.

Symbols can be

created, edited

and saved in

libraries.
Placing components for the firsi time is straightforward, but
trying to adjust their position is certainly bad for the blood
pressurc. Adjustment sounds casy enough; select BLOCK
MOVE then define the opposite corners of a rectangle con-
taining the objects to move. Press ACCEPT and the objects are
poised ready to move.

But then comes a subtle problem. The rectangle outline
now disappears so although you know where you want 1o go,
it is no longer obvious which part of the rectangle will end up
there, making it oo casy 1o slightly misplace the part.

As « result, several attempts may have 1o be made 1o locate
the ohject in the right place, causing severe annoyance.
Fortunately there is a way around the problem, by always
defining the rectangle a known XY distance from the object
1o be moved. Moving the objects in real time with the mouse,
may sive many users from an carly grave.

By contrast, drawing tracks is easy. Track size can be
selected from a choice of 24, or alternative widths typed in,
down to a minimum of 0.005in. Tracks can be constructed
frecly from point to point or constrained to multiples of 45°.
As they are drawn. they rubber-band with the cursor, and
track width is clearly displayed — a great help when space is
tight.

Components initially placed do not
come with (ext such as identificrs.
values or part numbers. But any text
can be added in a frechand way.
Strings of up to 20 characters can be
typed in, inverted, retlected or rotat-
ed, and placed on the board. Four
text sizes are available but only in
upper case.

Text is drawn using the current
track size; so forget to sclect a nar-
row width and your label can look
like something written with a badly
worn felt up marker.

Once a design has been created it
will usually need editing. by deleting,
moving and adding a few parts here
and there. The delete command
works well if you know ecxactly
where to click on (he offending item,
though it is usually much easier to
delete a block by delining a reclangle
then obliterating it. Arcas of the
design that may be ol use on other
Jayouts can be extracted and saved to file using the GRAB
commrand.

Autorouting capability
Almost unbelievably. at this price, Quickroute comes with an
autorcuter. To make use of it, first tell the program which
two points 1o conneet by clicking with the mouse on the
approdriate pads. As cuach point-lo-point connection is
entered, a straight line linking them is drawn so building up
arat’s nest on the screen. Up 1o 99 links can be entered at a
time although some uscrs may wish 1o enter and route on a
one-bv-one basis. Pressing the lelt mouse-button defines the
links. Unfortunately in the middle of the process it is all 10
easy 1o press the right mouse button by mistake, terminating
the defining mode and prematurely unleashing the autorouter.

The autorouter defaults to a track width of 0.0125in which
is also the largest width it can deal with. But width can be
moditied down to 0.005in it needed. Quickroute’s algorithm
attempts (o route within a rectangle defined by the connection
points, and on any of the layers that are selected to be dis-
played. Layers are tried one by one, but a via-hole is not used
to move layers within a roule.

I put the autorouter though its paces with a simple test to
route len tracks on a fairly spacious array ol ICs with no

CONTINUED W’
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£99 8051 ‘C’ COMPILER £99

* Preprocessor, compiler, optimser

* Integer implementation

* Inline assembler

* Assembler level simulator and monitor

* Includes 8086 compiler for the PC

* Single chip to fully expanded memory

* Micro-C is not a re-worked small C

* Other code generators available:
68HCI11, 6809, 8085/Z280

* Low cost cross assembler available:
6800/01/03/05/09/11 8031/8051
8085/Z80 8086/96

* Over 350 pages of documentation on disk

£99 8051 BASIC COMPILER £99

Integer BASIC compiler
Supports single chip mode

* 8051 cross assembler included
“ High level debugger runs on PC

Standard Basic comimands supported
Specific functions to access 8051 SFRs and
internal memory

Line editor included. accepts text files

" Generates INTEL hex format output

Output suitable for 87C751
8052AH-BASIC compatible compiler available

8051 ICE (ICE51™)

* Low cost 8051 In-Circuit Emulator

* Low power, 5 volt operation

* Plugs directly into the 8051 processor socket

* 32k bytes RAM for program/data

“ Single step and break points

* Assign memory and SFRs

* Upload/download INTEL hex files

* I’C drivers available

* Real time clock version available

* PC host software communicates via serial port

ICB51 is a trademark of Intci Corp.

87C751 ICE (ICE751)

Low cost 87C751 In-Circuit Emulator

Plugs into the target 87C751 socket

On-board programmer, PLCC adapter available
Monitor uses only 48 bytes of program memory

" Upload/download INTEL hex files

Assign memory and SFRs

Break points

1°C drivers available

PC host software communicates via serial port

The 8051, An Introductory Course

* 1 Day course aimed at introducing the User to
the 8051 microcontroller

* Discussion of the 8051 Architecture and
instruction set

* Use of I/O, Timers, SFR’s and Memory

“ Each User will have the use of a PC and ICES]
to carry out the Workshop exercises

* Course run every month with a maximum
attendance of 8 people

* Fee includes the 8051 Book described opposite

* A voucher worth £50 to spend on any of our 8051
products

66 Smithbrook Kilns, Cranleigh, Surrey, UK, GU6 8JJ
Tel: +44(0)483 268999, Fax: + 44(0)483 268397

OTHER PRODUCTS

8051 BOOK - The 8051 Architecture,
Programming and Applications (£49.95). This
book includes a free assembler and simulator for
personal or educational use

PEBS552 — The Philips evaluation board for the
S0CS552 processor variant, a monitor and
programming adapter are available for this
product

" MACHI - An RTX200/1 PC based evaluation

board

“ 1CC200 — An 8 channel 10MIPS PC based

intelligent communications card using the
RTX2001 processor
FORTH ++ — A low cost RTX2000/1 compiler.

CIRCLENO. 117 ON REPLY CARD
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PC ENGINEERING

SHAREWARE

hareware can be copied and

distributed at will, so that potential output drivers to support HPGL
users have the chance to try software plotters and Laserjet printers, but is
before purchase. Those that continue otherwise identical to the shareware
to use it are required to pay the fee to version.
the author and in return get
documentation and an up-to-date
version of the package.

In the shareware version of
Quickroute, all you get is a disk and a  limitations to be kept in mind. It is a
text file giving brief instructions,
sufficient for most people to explore
Quickroute.

Registration brings a manual — over pick up and explore so the manual is
40 pages of A4 - providing more
detailed instructions. The registered

software also comes with additional

Quickroute’s manual gallops
through the features, explaining
exactly what to do, how to get the
best from the program and any

little short on diagrams and would
benefit from an index and contents

page. However Quickroute is easy to

only occasionally used.

other existing tracks to get in the way. It managed to com-
plete a rather disappointing four routes successfully. but must
be given credit for being optimistic because it reported “45%
of routes completed™

A designer would try to keep tracks predominantly hori-
contal on one layer and vertical on another. The QR
autorouter does not apply this strategy so would be more
trouble than it is worth on reasonably dense digital boards.
though may have appeal in less critical applications.

Hard copy

Eventually all layouts need a hard copy. either for checking
or as final artwork. The shareware version comes with
drivers for Epson or IBM-compatible nine-pin printers. After
registration the tull version comes with drivers for 24-pin
Epson-compatibles. HPGL plotters and Laserjet printers.

Layers selected to be displayed on the screen determine
those that will appear on the hard copy so layers can be print-
ed separately or in any combination. The screen zoom factor
also influences size of output.

Where artwork turns out to be larger than the printer or
plotter. it can be created in scveral strips to be married
together later by hand.

Even cheap and cheerful dot matrix printers have a reso-
lution of around 240dots/in — nigh on 4thou — and while this
may not be adequate for designing. say. 80486 motherboards.
for most people it will be adequate. Laser printers and plot-
ters will do better.

Overall scaling can be adjusted using the zoom lactor. and
it is also possible to make fine tuning adjustments to the Y-
axis scaling — useful for compensating for printer wear, paper
streteh or slip around rollers. The plotter driver allows adjust-
ment of pen width and velocity.

Once all the menu selections have been made and a print-
out requested the screen goes blank so that while the printer
is in action. all that is shown is a small {Tashing cursor. The

rather unfortunate impres-
sion is that the system is

SUPPLIER DETAILS having to think hard to

carry out printing. But the

rite to Powerware, 14 Ley Lane, Marple

Bridge, Stockport SKé 5DD, or available
through shareware catalogues. Shareware version
£5, registered version £30 (includes manual 24
pin Epson driver, Laserjet driver, plotter driver
and icon editor).

results are excellent. even
on a nine-pin dot matrix
printer, and a most profes-
sional  result  can  be
obtained with a laser.
Quality of the finished art-
work depends not on the
program. but on the output
device used and the medi-

um on which it is printed.

Drawing schematics

The manual introduces the possibility of using Quickroute for
drawing schematics as well as PCB layout almost as an
afterthought. But the capability almost doubles the potential
usces of the package.

All that 1s necessary is to load in a library of circuit sym-
bols which can be placed and connected in the same way as
their physical counterparts. A library ol symbols included has
41 different circuil elements from swilches and tuses through
to transistors and gales.

Incvitably more circuit symbols will need 1o be created but
this can casily be done by cither constructing from primitives
or in most cases by using the bit image editor provided with
the full version. Unfortunately the problem that makes com-
ponent-moving such an imprecise art is ¢ven more evident
when draughting schematics. For example. 1t is quite usual to
want to place a transistor such that its base connects to an
existing resistor. Use of a grid gives a fighting chance. but a
more user-friendly Move command is high on my wish list.

Big league periormance

Shareware is generally the bargain basciment of the software
market. but such generalisations are always dangerous.
Quickroute started life as a standard commercial product and
was reeently brought into the shareware market to broaden its
availability and no doubt increase cash flow to the author.

Because of this. it has many more features than its price
and place in the market might suggest.

Those with an occasional need for high-quality artwork
who perhaps previously could not justify the investment will
now {md that the cost ol the software is insignificant com-
pared with that of the hardware to support it.

In higher education Quickroute could be used not only to
generate artwork but also to introduce students to cad tech-
niques. Even schools that have Acorn computers such as the
A3000 or AS000 and a PC emulator should be able to run the
package and its price makes it similar in cost to a lot of edu-
cational software.

The autorouter may only be a token gesture but if it can
illustrate the principle it may sow the sceds of a future carcer
tor students exposed to it. There is also the hope expressed in
the manual that il sufficientpeople register. the program can
be enhanced to provide a more elaborate autorouter, bills of
materials. net-lists and that important step in automation —
linking schematic capture to the layout process.

In-depth prolessional users will inevitably come up against
the package’s limitations in performance. but this is not the
market in which Quickroute is expected to tlourish. In fact it
is tempting though wrong to compare it with soltware on the
market tor hundreds or even thousands of pounds.

So. though many will find that the user interface could be
improved. there are plenty of features 1o compensate. 1f you
are prepared 1o persevere. almost any feature can be put on
artwork. one way or another. Finally. Quickroute can be a no
rish investment because as shareware you can sample it
before you buy. |

BRIEF SPECIFICATION

Eight copper layers
Twe silk screens
Solder resist generation
PCBs up to 37in square
Min track width 5thou
Simiple autorouter
Flexible zoom and pan
Component libraries
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PROGRAMMING FLEXIBILITY FOR PROFESSIONALS

| HARDWARE FEATURES

PC-BASED PROGRAMMERS
UK DESIGN, MANUFACTURE AND SUPPORT
NO MESSY INTERNAL CARD
PLUGS DIRECTLY INTO PARALLEL PORT {LPT1-3)
EASILY TRANSPORTABLE BETWEEN MACHINES
WORKS WITH XT, AT, 386, & 486 EVEN LAPTOPS!
INCREDIBLY FAST PROGRAMMING TIMES

- FLEXIBLE DESIGN MEANS NO ADAPTORS NEEDED
FOR MOST DIP PACKAGES
UPGRADES BY FLOPPY

| SOFTWARE FEATURES
|- MENU DRIVEN
FLEXIBLE FILE LOADING {HEX, BINARY, JEDEC}
READS, VERIFIES, BLANK CHECKS, BITTESTS
OVER-PROGRAMMES AND AUTO-PROGRAMMES
CAN MODIFY PARAMETERS OF EXISITING MEMORY
DEVICES AND STORE iN USER DATABASE
HANDLES SECURITY FEATURES OF ALL DEVICES
AUTOMATIC PAL TO GAL CONVERSIONS
FULL BUFFER EDITING CAPABILITIES
- TEST VECTOR SUPPORT

.V

GV

I3
ICE TECHNOLOGY LTD

| L g

SPEFOMASTER 1000

LOW COST, UNIVERSAL PROGRAMMER
EPROMS, EEPROMS, FLASH EPROMS, NVRAMS, |
SERIAL EEPROMS, PALS, GALS, PEELS, EPLDS
SUPER FAST PROGRAMMING e g 27C256
{32kx8) IN 4.5 Seconds

JEDEC TEST VECTOR SUPPORT FOR PALS
INCLUDES PAL DEVELOPMENT SOFTWARE

% UP TO 40 PIN DIPS
wiTHOUT ADAPTORS (S 9% V2 §

|

M/ICROMASTER 1000

ALLFUNCTIONS OF SPEEDMASTER 1000 |
MICROCONTROLLERS FROM T {including

TMS370 SERIES, TMS77C82), INTEL, ZILOG
MICROCHIP {PICS}

FOTOROLA, PHILIPS
AND OTHERS £575

SPEFFDODMASTER 8000
3 WAY GANG/SET PROGRAMMER
- MASTER SOCKET
- EPROMS, EEPROMS, FLASH EPROMS
UPTO 32 PIN
PC OR STAND ALONE MODE
SUPER FAST PROGRAMMING e g 8x27¢256

t32Kx8) IN 6 Seconds
£645

i VAT & del

UNIT 4, PENISTONE COURT, STATION BUILDINGS, PENISTONE, SOUTH YORKSHIRE S30 6HG

TEL {+44) (226 767404 FAX (+44) 0226 370434

" CIRCLENO. 118 ON REPLY CARD

Plus a wide range of stock products including:
@® Nine sizes of standard 19" rack cases
@ New "clam” case in any depth
@ Eight-card 1U Eurocard case
@ Audio, video and data patch panels
& Rack blanking and ventilation paneils

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

- IPK Broadcast Systems
I 3 Darwin Close Reading 3erks RG2 OTB
M LA tel (0734) 311030 Fax: (0734) 313836

HALCYON

ELECTRONICS

Test equipment, video monitors, amateur radio gear,
printers, power supplies, communications, disk drives,
multimeters, oscilloscopes, scientific instruments, connec-
tors, component bridges, frequency counters, signal
generators, computers.

- — — — —d

CANON ZOOM LENS C:MOUNT V617 17-102mm  £95 AVO CZ457/5 LCR COMPOMENT COMPARATOR €75

SON¥-HYETOTGP COLOUR CAMERR ™ £95 ANALYTICAL BALANCES WTH WEIGHTS £69
VINTAGE PADIOS RING FOR DEAILS  } MARCONI TF2331 DISTN FACTOR ME TER €175
[T ART T RDTOS—RING TORBEFATS LIGHT BOXES 230V 10x 12" area £49
MARCONI MARINE KESTREL 3 POA DECADE R/C/V BOXES From €15
WIRELESS WORLD CIRCARDS SER 1-25 cased ~ £49 KAYZ DEE PNEUMO UV EXP UNIT 390 260mm €175
CONSTANT VOLTAGE TRANSF'S “50VA-2KV POA VACUUM PUMPS TYP 100MBAR (28LMIN) £95
TEK 545B. 385, 535A 541A. elc From€49 ROHDE & SCHWARZ PZN FHASE METER €125
TEK 540 SERIES PLUG-INS From€10 R&S SDR UHF SIG GEN 29)-1020MHz €175
IBM POLAFOID PALETTE, CGA £243 R&S SCR UHF SIG GEN 95)-1900MHz £195
COMMUNICATIONS RECEIVERS, YARIOUS POA R&S SMLM POWER SiG GEN 30-300MHz £163
HP. 1340A X-Y CRT DISPLAYS €745 R&S-SMLR POWER SIG GEN 1-30MH. £130
HP 1610A8/1615A LOGIC ANALYSERS €49 CALIBRATION STANDARDS C VILR POA

VALRADIO =CB230/200 50Hz TO £0Hz 200W £95 COSSOR CRMS33A VHF NEV.COM RF SIG GEN | poy
WANDAL'GOLTERMAN SPM-2 SEL LEVEL METER €163 COSSOR CRMS511 ILSVOR AUDIO SIG GEN
GAUGE BL'ICKS (SLIP GAUGES) vARIOUS ~ From€5 TOPAZ 91007-11 7.5KVA 120/240-120/240 £249

Visit our bargain corner in shop. V,Jm 4%
Many valuable items at knock-down prlces

SCR LEAD PTFE 19/15 SILVER P_TD 50YD BEELS £2 KINGSHILL NS1520 15V 404 PSU CASED £295
WAYNE KE3R RA200~ADS1 DISP STORE £995 HP 616B, 618C. 626A 626A SIG GENS £35
HONEYWELL 612 HUMIDITY/TEMP RECORDERS ~ £95 TEKTRONIX 7403N. DF1. 7D01 LOGIC ANAL £595
TEK 5L4N  00KHz SPECT. ANAL. 5110MF, ETC €750 OSCILLOSCOPES DUAL TRACE SSTATE  From£110
SIEMENS »TC1012 2PEN CHART RECORDER €335 MARCONI TF2303 AMFM MOD METER 520MHz  £245

RUSH RT2 EN CU W/STRIPPER 3-45AWG €195 ROBIN 4112 PHASE EARTH LOOP TESTER £75
RUSH DCF#+VAR SPEED CONT $-29AWG €95 ROBIN 5402 DIGITAL RCCB (ELCB) TESTER £75
DATALAB [(912 TRANSIENT RECORDER €195 B&T LAB OVENS 12x13x14 INTERNAL 210°C €195
BBC-B & MASTER COMPUTERS From€£133 REDPOINT 6E-1, H/SINKS 1.5°C'W (QTY POA) €150
FARNELL E350 PSU's 0-350V 100MA, 6.3V's €69 STAG PP41 EPROM PROGRAMMER £495
MARCONI “F2300 FM AM MODULATION MET=R  £195 MARCONI TF2330 WAVE ANALYSER £150
TEKTRONIX 834 PROG DATACOMMS TESTE3 ~ £395 COHU 301 0-500v DC VOLTAGE STD. INT REF €125
VARIABLE JUTPUT PSU's HV & LV From&l& +EADER TBO-9C ALIGNMENT STOPE -£249_|
TEKTRONI 520 521A PAL V/SCOPES From 475 SIGNAL GENERATORS AF TO 21GHz From £15 ")

—

LIST AVAILABLE, BUT 1000'S OF UNLISTED BARGAINS FORCALLERS
QUALITY ELECTRONIC EQUIPMENT BOUGHT. ALL PRICES EXC OF P&P AND VAT
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In the LSI system
board the
DSP96002’s own
memory is
augmented with
board sram which
can be equally
divided between the
two expansion ports
on the processor.

PLUGGING-

IN

TO DSP POWER

Stand-alone real-time data acquisition or very fast processing, Allen
Brown plugs in two cards that really pack the punch of the DSP96002.

to the IEEE-754 standard, represents one of the most

powerful floating point digital signal processors (FP-
DSPs) currently on the market. Motorola launched the FP-
DSP in 1990, and its ten 96-bit general purpose registers
(accumulators) indicate the level of complexity. Now the
processor has been incorporated on a number of expansion
cards for both VME and PC systems. Two of them arc the
DSPY6002 system board from Loughborough Sound Images
and the MM-96 from Ariel of New Jersey (distributed in the
UK by Datal}).

Direct comparison of the Loughborough Sound Images
(L.SD) product and the MM-96 is inappropriate since their
individual functions are somewhat difterent. The LSI board
is designed as a stand-alone real-time data acquisition and
processing card while the MM-96 is very much a processing
card, carrying two DSP96002s — though auxiliary cards are
available for providing data acquisition on the MM-96.

The DSPY6002, furnished with floating point capabilitics

Real time data acquisition
LSI. one of the market leaders in the manufacture of expan-

sion cards hosting DSP chips. released its system card fea-
turing the Motorola DSP96002 processor in 1991.

In a slight departure from its conventional design, LSI has
incorporated a motorway parallel expansion connector which
allows daughter boards hosting other DSP96002 processors
10 be configured into a multiprocessor system.

In the LSI system board the DSP96002’s own memory is
augmented with board static ram (sram) which can be equal-
ly divided between the two expansion ports on the processor.

Standard memory is 320k x 32-bit words — expandablc to
SMbyte — and one of the clever design features is the option
of mapping its P, X or Y memory between the expansion
ports A and B.

LSI allows the sram to be allocated in one of two ways: the
first is the non-overlay mode where half the sram is given
over to P memory and the other half divided between Y and
X memory. External memory is contiguous with the on-
board memory of the processor (P'Y and X).

In overlay mode all the external memory is assigned to one
bus and is contiguous with the respective memory on the pro-
cessor. Selection is performed through the operating mode

MOTOWAY DSPLINK
P {4 Bus Contro! [ i
|
Port B = Port A ‘ il
T T S DSP96002 =L | || pual Channet [« 1
SRAM i H SRAM |1 16 bit ADCs
up to ¥ Floa_tlng up to and DACs (¢ { )]
640K words Point 640K words
: Processor |
i 2K words
b Dual Port RAM
OnCE Logic I — -
PC 1/O Interface PC Memory
™1 Interface
— [
gpe— | |
PC Bus
|
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register (OMR) and the port select register (PSR). Sram can
be augmented to a maximum of SMbyte and lor cost con-
sideration purposes wait states can be included in the
DSPY6002 memory access timing.

8k-words of dual-port memory (dpram) case communica-
tion between host PC and the DSP96002 expansion card.
and in effect this is used as a data dumping cache to cnable
two-way communication without compromising operational
performance. The dpram is in fact memory mapped into the
PC memory map and is used in conjunction with the pro-
cessor’'s DMA controller to effect data transfer.

As with the other expansion boards the DSPY6002 system
board comes complete with two analogue channels (two sep-
arate A-to-Ds and two separate D-to-As). The A-to-Ds are in
fact Motorola’s own 16-bit DSPS6ADC 16s and are based on
Sigma-Delta technology. Maximum sampling rate is 400kHz
(for 12-bits). though this can be reduced through software
down to 32kHz.

For 16-bit conversions, the maximum conversion rate is
100kH7 and minimum 8kHz The D-to-As are Burr Brown’s
PCMS6 16-bit devices and are matched with two fourth-
order Butterworth filters which act as reconstruction filters.
The D-10-As and the A-to-Ds are interfaced to the DSP96002
via an asic which enables them to be memory mapped into
the two separate address spaces (X and Y). This allows
simultancous operation of the two analogue channels (A and
B).

The asic is also responsible for clocking the analogue
devices and sctting the clocking period for them.

? 5. 36K Dobrug Manito -1-
Config  Command  Dioplay = L akfWatch
Teqisters [2490) ;l !‘=‘| Disasenbler (291] ;]
Made e
DO b~ 40 00000D00UD{ ¢/l t TSOB000CUO T de Sc00GT .
[1 D= +0 0000000000(7}[| P >00B80CAY rop
N2 L= 0 I sopnAgLn2  de 5.22
B° Be +0 000DBOOGNOY ||| B SuB0UALR3 de $I1020600
P4 D +0 0000000008( [ B SARONUTH4  lra w+$4002.dd s
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De L +0 90000G0CO0{ Poeaiooyee  dec $2000
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1 Ta | 0000060a lra 2452 dO s
- b <0080040h
[“1 Meqory (2490} _ﬁj I unpeouts  de $a0001
N Jall || AN !
| Addicss . Mode  Lommand: G
¢ S606GI000 56000000 300000000 |+fll P sop0uCof nop
1 500000607  $000N0222 $21D20000 P 200000510 do $4004
F 500000004 $00400D04 SOODO400C P $00000011 nop
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Software support tools

On-chip emulation (once), in itself an innevation, is used to
great elfect to implement debugging operations. One of the
principal software support tools provided by LSI is the
Mon96 monitor which uses part of the dpram to allow the
processor to operate unhindered. All the usual features
expected of a processor monitor are here — for example sin-
gle step, break points, memory and register display — and the
extensive range of commands can be viewed by evoking the
help instruction. Unlortunately though the monitor is a usc-
ful debugging aid it lacks the normal screen refresh display

DSP96002 architecture

In the DSP96002, the various functional
elements are serviced by a wealth of internal
buses. Dual nature is key to the chip’s design
philosophy and encompasses data memory
spaces, the address arithmetic units and an

on-board dual channel direct memary access
controller. The two ram areas (X and Y) can be
accessed concurrently. An abundance of
internal 32-bit data buses allows a high
degree of parallelism: for data transfer

PC ENGINEERING

View96 partitions
each window into
several sub-
windows.

A wealth of internal
buses serve the
DSP96002.

purposes, there are two local bidirectional
data buses (YDB) and (XDB), program data
bus (P0B), global data bus (GDB) and the
DMA data bus (DDB). These buses support
the normal register-to-register and register to

YAB
ADDRESS o s ADDRESS
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1 ]
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board. Hence each processor can be monitored during pro-
gram execution.

View96 partitions cach window in several sub-windows.
Each sub-window can display a particular aspect of the
DSP96002, for example the disassembly of code or the con-
tents of a data memory. The contents of the sub-windows are
refreshed after a monitor event has caused data values to
have changed. Once View96 has been evoked, the full range
of facilitics become available from the drop-down menus.
View96 offers many of the features of Mon96 except that
access and display is a little more modern.

Exceptional number cruncher

Ariel Corporation (represented in the UK by Dataf) supplies
an cxpansion card for the PC with two DSP96002 floating
point processors; computational power of the board is quite
exceptional. For example only 7s is needed to perform a
Mardelbrot fractal plot consisting of 640 x 480 pixels. The
MM-96 is rated as a 100Mtlops (IEEE-754 singlc cxtended
precision) system when the dual processors are used in par-
allet (clock speed of 33MHz). Its three banks of zero wait-
state memory can be increased to 16Mwords.

To ensure rapid data throughput the board has DT-Connect
the standard video/graphics interface, DSPnet the multi-
master parallel interface and dual expansion ports for inter-
connecting multiple boards on the HyperBus standard.

CONTINUED W"

facilitics expected these days. But LSI has now introduced a
Windows compatible debugging facility, View96, ecmploying
the Microsoft graphics user interface (GUD. When a 386 PC
is operated with several 96002 system boards for multipro-
cessing purposcs, a View96 window can be dedicated to cach

Fractal plot
completed in less
than 7s on the MM-
96 board.

memory dual 32-bit transfer or can be
combined to transfer a 64-bit word (the GDB
is employed in i/o operations).

For address purposes, there are three
internal address buses; for the Y ram (YAB),
the X ram (XAB) and for the program ram P
(PAB). The 32-bit buses may gain access to the
outside via the external address multiplexer.

Memory spaces
The DSP96002's three separate memory
spaces, X data memory, Y data memory and
program data memory each has a range of
4Giga locations. Most of the memory area is
located externally and is addressed, via a
multiplexer, by the three 32-bit address buses
(YAB, XAB and PAB).

Allocation of program memory area is

determined by the MA, MB and MC bits (Fig.
2) found in the operating mode register
(OMR).

The 32-bit X data memory can be
configured in one of two ways depending of
the setting of the DE bit in the OMR. When
DE=1, the on-board ram occupies 512
locations with the address range 0-1FF (hex).
On-board rom occupies 1024 locations, given
over to a cosine coefficient table. The
remaining address locations are taken up with
external X-data memory, apart from 128
addresses at the end of the address range
dedicated to the various on-board peripherals.

When DE=0, the internal X-rom is not

Allocation of program memory area is
determined by the MA, MB and MC bits.

MODE 1 MODE 2 MODE 3 MODES 4-7
MC=0 MC=0 MC=0 MCa1
MB=0 MB=1 MB=1 MB=X
MA=1 MA=0 MA=1 MA=X

$FFFFFFFF
$FFFFFFFE

$00000400

INTERNAL

available and the remaining address range is
given over to the external X-data area. Y-data
memory is configured in the same way as the
X-data memory when DE=1 except the 128
locations at the end of the address range are
dedicated to external peripherals. Address
range 400-7FF hex is taken up with a sine
coefficient table.

External peripherals can be accessed by
using the assembly language instruction movep
for byte transfer. When DE=0 the on-board Y-
data rom is not available and that space is
taken up by the external Y-data memory.

Program memory (pram) consists of 1024
locations of internal 32-bit ram with the
remaining address range external to the
processor. Pram can be configured in one of
eight ways depending on the mode setting.
The M flags in the OMR (MC, MB and MA)
allow eight modes to be realised. The first 512
pram locations are taken up with interrupt
vectors leaving the other 512 locations
available for cache memory. This is possible
since the code in the pram may be changed
under program control using the DMA - a
type of overlay mechanism. Boot rom can be
loaded from slow external memory.

In addition, a system stack (a separate on-
board ram area, 64-bits wide with a depth of
15, operating first-in/last-out) acts like a
normal microprocessor to effect context
switching. It is also used to achieve zero
overhead looping (DO instructions) and for this
purpose has the following features:
eFor nesting loops, the current toop counter

'NTS;‘"}AL 'NTSQGAL RAM zsatr;(i lit‘)op address register can be stored on the
$00000000 ESE IES BOOT ROM eThe loop counter and loop address register
PRAM PRAM NO PRAM NO PRAM WRITE-ON
PORT A PORTB PORT A PORTB RAM OVERLAYS
RESET RESET RESET RESET BOOT ROM CONTINUED{e1 7. 8.0 1c]]
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DSPnet ™ l[

are initialised for the new loop.

*The address of the first instruction in the
program loop and the current status register
are transferred onto the system stack.

*The loop flag in the status register is set.
When the new loop is expired, the virtual state
of the previous loop is restored from the
system stack and continues as normal. As
expected, there is a limit on the number of
loops which can be nested depending on how
much information is stored on each loop call.

Data arithmetic logic unit
The data ALU (Fig. 3} is responsible for
performing mathematical operations in several

One of the C compilers for the DSP96002 is produced by a third party company,
Intermetrics Microsystems Software. The C compiler is part of the InterTools package
consisting of an integrated suit of software development tools for the DSP96002. It
includes a compiler, an optimser, a run time library, an assembler, a linker, a formatter,

SRAM (Bank 3)
p= 16K or 64K x32
HyperBus
‘Outer Port*
ArtyHost L -
Decode 96002 OnCE
(DSPA)
“Inner
Port* DRAM (Bark 1)
ArtyHost 256K, 1M, 4M,
IBM | Decode or 16M x32
AT —|—'
bus
Inter-
tace ]
SRAM (Bank 2)
“Inner 16K or 64K x32
Port*
96002 OnCe™
aoom || (OSPB)
Decode
“Outer Porr*
HyperBus ~
! SRAM (Bank 4)
16X or 64K x32 &
DT-Connect " ' Q
to external
debugger(s)

The board has three banks of zero wait-state sram (banks
2. 3 and 4) and onc bank of dynamic ram (dram)..Processors
have exclusive use of one bank cach (bank-3 for DSPA and
bank-4 for DSPB) and access is through the respective pro-
cessor's outer port. Each outer port is also linked to the pro-
cessor's respective HyperBus port.

The third bank of sram is shared by the two processors and
is accessed through the inner port. Inner ports of both pro-
cessors are also connected to the IBM industry standard
intertace (1SA — the PC bus).

features;

registers

*32-bit barrel shifter

®32 x 32-bit parallel multiplier
*32-hit adder

eFormat converter

¢ Divide and square root unit
eController and arbitrator

a librarian, a symbol utility and a source level debugger.

The InterTools package is available for all commercial computer systems and for the

PC it comes on six high density discs,

The large number of switches makes it look as though almost every option has been

covered.

formats ranging from fixed point to floating
point manipulation with various rounding
modes. The data ALU has the following

* A file with ten 96-bit general purpose

The ten 96-bit registers in the data ALU (DO-
DY) are serviced by the XDB and the YDB,
both providing either 32-bit or 64-bit

Standard allocation ol memory to each sram bank is
l6kwords but this can be upgraded to 64kwords. The MM-96
also has a fast page-mode dynamic ram area (bank-1) with a
standard size of 256kwords. but this can be upgraded to
16Mwords.

Page-mode access is the fastest use of dram due to the dual
row and column addressing needed. The MM-96 is designed
with the dram contiguous with the DSP96002’s own memory
and the appropriate signals are generated to enable fast page
sram read/write. By this means only one wait state need be
inserted for a read. and two wait states for a write for 60ns
access time dram.

Normal random aceess would require six wait states.

Signal processing

For performing signal processing tasks the MM-96 makes
very clfective use of the DSPY96002’s port select register
(PSR) which determines theusage of its ports.

Dynamic allocation ol memory is an important require-
ment when performing differing types of operations. Three
distinct needs have been identified and the memory can be
configured accordingly: scalar processing — simultancous
access of program memory and data memory (Harvard mem-
ory design: vectorial data processing — the data memory is
partitioned into X and Y which can be accessed simultane-
ously: and double precision floating point recursive arith-
metic — the memory can be used to store 64-bit floating point
numbers.

In design of complex microprocessors. manufacturers have
recognised the difficulties in emending software crrors.
Motorota addressed this problem with its on chip emulation
facility and full access to this is included in the MM-96,
achieved through once ports A and B. connected to two D-
type connectors (one for each processor) on the back-face of
the expansion card.

Inadequate user manual
Software supplied with the MM-96 provides a number of
nteresting facilities and demo programs.

operands. In fact the register file acts like ten
separate accumulators with the restriction that
D8 and D9 are not used as destination for data
ALU operations.

With 96-bits registers, data can be stored as
double precision floating point numbers and
as numbers are loaded into the registers, a
format converter can act to change the
representation to a desired format (IEEE-754
for example).

Strength of the data ALU is its ability to
perform complete mathematical operations in
a single machine cycle - a standard feature for
DSPs. For example in 60ns it can perform a 32
x 32-bit floating point multiplication, floating
point addition and format conversion.

Floating point operations always give risé to
96-bit results whereas fixed point operations
will give either 32-bit or 64-bit results.

Floating point operation conforms to the
IEEE-754 standard for 44-bit single extended
precision. The four 1EE-754 rounding modes
are implemented (round to zero, round to the
nearest, round to plus infinity and round to
minus infinity). The flush-to-zero mode is also
supported, causing an underflow calculation
to generate a zero.

386

ELECTRONICS WORLD + WIRELESS WORLD May 1992



Communication between the PC host and the MM-96 is
quite a complex affair involving numerous interrupts and
data buffers. A library of C language call routines for imple-
menting the communication is included — but this where the
product falls short. Although the user manual is detailed, it
has a typical dictionary format - definition of function, what
it does but no example of how to use it. So new users are pre-
sented with a massive amount of information and no guide.

For example in chapter six there is a section entitled “driv-
er function summary™. But it is only after working with the
product for a long time that we learn that the functions refer
to the “Janus™ monitor.

The user is presented with a long list of F functions with no
description of where they come from or how to use them.

What is s0 often forgotien by writers of manuals is that
their documents are read by users wanting to learn how 1o
usc the product. and the most ctficient way of learning is
through example. In an otherwise superb product the number
of learning examples really is inadequate.

Full access to the DSP96002
Both boards are well engineered picces of hardware, giving
users access to the full potential of the DSPY6002.

The MM-96 is a very high performance systems board,
capable of some impressive number crunching. and its dual
DSP96002 processor design makes it suitable for parallel

processing applications. For investigating the capabilities of

the DSPY6(X)2 as a high performance processor the MM-96
is eminently suitable as a hardware platform and is quite
excellent in its design.

But it is quite conceivable that many potential applications
will be coded in C and not in assembly language 1o any great

PC ENGINEERING

SUPPLIER DETAILS

LSt DSP96002 board £3795 + VAT Loughborough Sound Images,
TheTechnology Centre, Epinal Way, Loughborough, Leics LE11 0QE (0509-

231843)

Ariel MM-96 £4900 + VAT. Data Beta Ltd. Unit 7, Chiltern Enterprise Centre,

Theale, Berkshire. RG7 4AA (0734-303631)

extent: there should be more examples to assist this require-
ment.

My main reservations concern the lack of an appropriate
high-level-language user-interface for users who wish to pro-
gram exclusively i C. and the steep learning curve. not
helped by the absence of short illustrative examples in the
Lser manual.

The LSI DSP96002 board is also a top quality product.
lending itself particularly well to real-time processing with its
integral A-to-D/D-to-A facility. It is ideally suited for appli-
cations where high speed signal processing is required. and
for this the DSP96002 would be progranuned in assembler:
View96 software is a great bonus for monitoring the pro-
cessor board.

Many examples throughout the accompanying manuals
provide valuable insights into operation of the board,
enabling users to gain a tast working knowledge of the prod-
uct.

The complete LSI package is a very pleasing product 1o
work with and is highly recommended as a DSP96002 pro-
cessing development platform. n

HI 458
BF458
HF482
BF 468
HI 190
HFR91
HFT43

2N3773 100p
TIP10S
TIP106
TIP107
TIP110
TIP1Y

TIP117
TIP11L
TIP116
TIP117
TIP120
P21
TIP122
TIP125
TIP126
TIP127
TIP130
TIP13Y
TIP132

VOLTAGE
REGULATORS
805 25p
7806 25p
7808 25p
7812 25p
781 25p
7810 750
7824 25p
7965 5p
7906 30p
7908 30p
79 np

_M76DIL
LM7S1MET

7375 ap | LM747
7918 30p
g

1 Iop
78L05 240
TIP141 78L08 24p
TIP142 78L12 24p
TIP145 5| 7aLyE 24p
TIP146 ‘) 78118 24p
TIP147 78L24 2p
TIP150 79L05 T5p
TIP151 79108 ¥p
TIP2955 79012 I5p
TIP3054 79015 Fip
TIP3055 7818KC 100p
7824KC 109p
LM309K Tip
LM317K 209p
LM3177 100p
LM323K 350p
LM723 35p
78HOBKC a00p
78H12KC
79HGKC

COMPUTER
iC's
2114
2532
2716
2732
27324
2764
27C64
27120
2725¢ 25
2751

2N3053
2N3054
2N3055
2N3065H
2N3440
2N3442
2N3585
2N3702
2N3703
2N3704
2N3705
2N3706
2N3707
2N3708
2N3710
2N3711
2N3771
2N3772

addp
8284
H2H7
8288
8748
8755

4116

4164 15
4164 12
4164 10
4125+, 15
4125412
4125410
4146412
4146410

LINEARIC's
LF347

LF351

LF353

LF355

LF357

LF398
LM301
LM311

uACPU
8CPU
ZEOADMA

200p | zE0APIO

Z308PIO
ZB0ACTC
Z308CTC
Z30ASIO
Z30ASIO 1
Z30AS10 2
Z30ADART

SIMMS

256K x 9 80
256K %9 70
1MBx 8 80
1MB =S 70

SIPS
256K =9 80
256K <9 70
1MB 3 80
1MBx9 70
IC SOCKETS
8 pin

14 pin

15 pin
13.pin

20 pin

22 pin
2a.pin

28 pin

40 pin

ZENERS
400mW
B2Y88 range
2v710 39V
13wW

BZX61 range
2V7 1039V

LED's
3mm
Red
Yellow
Green
Smm
Red
Yellow
Green

150p
140p
200p
210p
210p
210p
260p

1000p
1100p
3000p
3200p

1100p
1200p
3100p

IC's, J

We also stock crystals, valves, Jap

Fa CMOS IC's, 74 Series, 74LS Series,
bridge rectifiers, triacs, thyristors, viden heads & yarts, & soldering aids. Please ring for more information

GRAN TD

DEPT. WW, K.P. HOUSE, UNIT 15,
POP IN COMMERCIAL CENTRE,

PLEASE PHONE US FOR TYPE
NOT LISTED HERE AS WE
ARE HOLDING 5000 ITEMS

AND QUOTATIONS ARE
GIVEN FOR LARGE

QUANTITIES
Please send £1 P&P and VAT at
17%2% Govt, Colleges, etc. Orders
accepted Quotations given for
large quanties Please allow 7
days for delivery All brand new
Components. All valves are new
and boxed. Prices quoted are sub
ject to stock avarlability and may be
changed without notice

SOUTHWAY, WEMBLEY, MIDDLESEX,
ENGLAND
Telephone: 081-300 2329
Telex No: 932 885 (Sunmit)
Fax: 081-903 6126

Access & Visa Card accepted. Open Monday to Saturday.
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Function Generator

The
Complete
Programmable

GPB
AMTE
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£1,295!

The new TG1304 from Thurlby-Thandar is a high
performance 13MHz function generator with full
programmability including GPIB as standard.

The TG1304 has a full dual generator architecture.

An auxiliary 5SmHz to 50kHz generator provides
programmable AM, FM and Sweep facilities or can be
used independently. Afurther gating génerator provides
for programmable burst or gated waveforms
independently of AM/FM modulations.

Non-volatile storage of up to 50 front panel settings is
possible. All functions are remotely controllable from a
GPIB interface conforming to IEEE.488 2.

For full technical details which demonstrate how the
TG1304 has no competition at the price; contact:

Thurlby-Thandar Ltd.
Glebe Rd., Huntingdon, Cambs. PE18 7DX
Tel: (0480) 412451 Fax: (0480) 450409

KESTREL
ELECTRONIC
COMPONENTS LTD

¥« Many other items available.
‘Exclusive of V.A.T. and post and package’

74LS, 74HC, 74HCT Series available
Phone for full price list

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

178 Brighton Road,
Purley, Surrey CR8 4HA

¥ All items guaranteed to manufacturers’ spec.

1+ 100+ 1+ 100+
EPROMS STATIC RAMS
2764A-250 1.60 1.20 62256LP-100  3.60 2.15
27C64-150 1.65 1.25 62256LP-70 4.20 2.45
27C128-150 1.85 1.55 6264LP-100 1.80 1.35
27128A-200 1.65 1.25 6116LP-100 1.00 0.65
27256-250 1.75 1.30 628128LP-80 12.60 11.50
27C256-200 1.85 1.45
27C512-150 2.50 1.90 DRAM
27C010-150 3.10 2.35 4164-10 1.00 0.81
41256-100 1.05 0.85
MODULES/SIMMS 511000-100 3.40 2.85
256K x9-70ns 11.60 8.30 44256-80 3.50 2.95
1TMx%9-70
(3chip) 27.60 23.60

Tel: 081-668 7522. Fax: 081-668 4190.

CIRCLE NO. I-m ON REPLY (/\RI)

WE HAVE THE WIDEST CHOICE OF USED /SR umma s esvmorpusus
OSCILLOSCOPES IN THE COUNTRY o

THURLBY PL3201-GP Bench PSU 0-30V 2amp TWICH w
GHIB

RACAL Instrumentation Recarders Stere 4D and Stors 70 from ESﬂﬂ
KLITHLEY 224 Programmabiv Currenl Source £10
FERROGRAPH RTSZ Recorder Test Set from ElSﬂ Timebase

HAMEG OSCILLOSCOPE HM604

Tel: 0734 268041 Fax: 0734 351696

Callers welcome 9amta 5 30pm Mon-Fri (until 8pm Thurs}

g1l with GPIB

Iy £300
1th

£350
TEKTRONIX 24258 Four Channel 150MHz £2000 rR N
WWATSU S55/11 Four Channel 100MHz Delay Sweep gap | gttt MMULT,‘TU‘RS o gied aniy £18
TERTRONIX 485 Dual Trace 350MHz Delay Sweep £800 ; . e
TEKTRONIX 475 Dual Trace 200MH. Delay Swes p £550 miqf’gmfye,:{‘fe (206 W0ames UeTMERED Ali'égz T
SCHLUMBERGLR 5218 Ihiee Tiace 200MHz Delay Sweep with Trigger :
View £500 | MARCONI 2440 20GH Micrawave Counter £1500
TEKTRONIX 2225 Dual Trace 50MHz belay Sweep £500 | MARCON TF2610 True RMS Volimete: £800
TEKIRONX 165 Dual Trace |0OMHz Belay Sweep £a50 | TARNLLL SSG100C Sig Gen 10Hz 1GHz Synthesise £1750
PHILLIPS PM3217 Dual Trace 50MHz Delay Sweep £400 | RACAL 1998 | 3GH Freq Counter «ith IEEE £100
TEKTRONIX 455 Dual Trace 50MHz Dvlay Sweep B | T oy Computng Murerer . g;g
i MENT D 2 MG DElav S L’ 31 Function Gen G 1Hz 2Miz m
&[}uuw ENT D75 Dual Trace SOMHz Delay Sweep (with V4 & czon | FARRELL S0 0 50% S S
161 EGUIPMENT V3 Dittecential Amali“er for above £40 MARCONI IJIGITAL FREQUENCY METERS
HAMEG 605 Dual Trace 60MHz Delay Sweey E400 | fype 24308
GOULD 053500 Dual Trace 61MHz Delay Sweep with MM £350 | | 1ype 24314 mmm zuu AHI usu
UL 0S3000A Dual Trar e 40MH, [iglay Sweep £250
GOULD 0S: 100 Dual Irace 30MH: £180 MARCONI UNIVERSAL COUNTER TIMERS
FARNELL DT12 5 Dudl Trace |2MHz £125 | | Tyoe 2437 DC 100MH: £175
THIS IS 1UST A SAMPLE - MONY OTHERS AVAILABLE [ipe2838 peg=Zhu B
THORN PSU 0 40V, 0 50Amps Metered £300
FARNCLL PSU H30'100 30V 100Amp £150
FARNELL PSU HB0. 25 60V 254 £400
EAL(EFH‘(E(': SM“,!C'?’UMSSE“PS‘E"S TELCQUIPMENT CT/1 Curve Tracer £250
- R MARCONI 12700 Unwversal LCR Bridge Battery trom £125
1.1, Suger 1114 Scanning MARCONI 1723374 Auto Distort Meter 400Nz 1¥Hz 0 £175
RACAL DANA Wideband Level Meter 00 £1000 z’h’;‘&gmﬁﬁ’,‘fﬂlshp“'f;;,'L’,m"’,e‘,m»l,kcﬂ”" Wi he
RACAL DANA (AIM) | CR Datahndge 5341 £350 o
WAYNE RERR | CR Meter 4 £600 AVO MULTIMETERS
WAYNE K KR Automatic Component Firidge BAOS £450 | | Model 8 o § (what's avarlatie) £40 each
WAYNE KERK Univessal RF Bridge 867 £150 | | Test Set No | 8X 95X from £65
FARNELL Synthesizeq Oscillator DSGI 00C01Hz 99 99k €275 | 8 MKS with Carrying Case £90
MARCONI TF2015 AM M 10 520MHz Sig Gen with TF2171 €400 | | & Mk6 with Carrying Case £120
MARCONI TF2015 without Synchranisar 1121/ £250 All Meters supplied with Batteries & Leads
1 i
PAARCONIYH2016]aM EMILUHZEI Z0MEziwith] b2l £330 | \ikuSUI AVM23 AC Voltmeter Dual Ch 0He-500kHz 300,¥ 100V £75
MARCONI TF2016 without Synchramser 1£2173 G | | e e - Ry B
MARCONI TH2356 2357 Level Osc Meer 20MHz the pair £950 | SOLARTRON 7045 Multimete: 45 digit 30 Ranges Auto Man £
ANCONTSINDE ST HS Large range of BINCH POWER SUPPLIES available from £40
d SIH X-Y PLOTTERS V; del from £25-400
Varlous models from £300 coveri ¢ $00MHz 8 50H: 2o T on
RACAL 9009 Mod Meter 1OMHz © 5GHz £300 NEW EQUIPMENT

HAMEG OSCILLOSCOPY HM1005 Triple Trace 100MHz Delay

£792

al Trace GOMHz Delay Sweep £618

FARNELL SSG520 Syt thesized Sig Gen 10-520MHz £600 HAMEG OSCILLOSCOPE HM203 7 Duel Trace 20MHz Component
TARNELL FIS520 Transmitter Test Sat consisting of RF/AF Tester £338
Counter. RF Mod Meter RF Power Mwter AF Volimeter AF HAMEG OSCILLOSCOPt HM205 3 Duel Trace 20MHz Digital
Distartion Meter AF Synthesiser £600 Storage £810
Sold as a parr for ONLY £1000 All other models availabie  all ascilloscopes supphied with 2 probes
- BLACK STAR FQUIPMENT (P&F all units E5
APOLLO 10 100MHz Ratin Penod Time interval et £222
SPECTRUM ANALYSERS APOLLD 100 . QUMH. (A 3bove with more function £325
TEKTRONIX £91 1.5-12 4GRz £750 METEOR .00 t REUUENCY COUNTER | 0OMHz £189
HP 1411 with 85554 & It Plug-in [OMM;z 18GHz £3000 Mi TEOR 600 tREQUENCY COUNTER 600MHz £135
HP 110 Series with 8554 & IF Plug-an 500kHz--1250MHz  £1500 | | METEOR 1000 FREQUENCY COUNTER IGH £178
HP 140 Senes with 8553 & IF Plug 1n 1kHz 110MHz £800 JUPITOR 500 FUNCTION GEN O 1Hz 500Kz Sine Sg In £110
HP 180 Series with 85588 0 1 1500MH: trom £2000 | ORION COLOUR BAR GENERATOR Pal 1V Video £229
POLARAD type 641 | 10MH: 18GHz €3000 | All other Black Star Equipment availabir
0SCILLOSCOPE PROBES Switi hed XX 10 (P&P £3) £
. Used Equipment - With 30 days guarantee - Manuals supplied if possible.
Thisis a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for lists. Please check availability before
ordering. CARRIAGE: all units £16. VAT to be added to Total of Goods and Carriage.
B 110 WYKEHAM ROAD, READING, BERKS RG6 1PL VISA
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PCENGINEERING

CIRCUIT DESIGN WITH THE
INTERACTIVE TOUCH
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Impressive simulation, control of  EL= BES) parts

SMINUTE

« B B

device characteristics and an ideal § i F
companion to Pspice: ; . E
Allen Brown finds out why = ‘ X e
LogicWorks could be such a H gl > Flfes
powerful aid for digital designers. e i g i

apilano Computing of Canada has launched an MS- oy o fif rok-2 =
. . . . . . . =1 = T iy 4] [» Oiat !
Dos. version of Logchorkg. its logic design and sim- g A AN T I SE——--T I T
ulation package originally issued for the Apple Mac. 1400 1600 1800 |
Many features common to the Mac graphics environment are = : = = = = 3 e N —
retained so that the new version 1s a comprehen- e "
Rovre 8 e-hage T o] Brrlle i [[s/a]slslelulululals iE 5
sive \.)vmdow.s based. digital design facility, 1u}|y 'BBAPEDEn S Barts e
user-interactive. The now well—known graphics Coein] fo -
user interface (GU!) undertics the package and % Pt 50| Momitor _ F'j“‘ﬂ"“’ o Al A
allows the user to interact with the PC through peilepson ] | B R 5
mouse clicking and dragging. | pewce: (P11 | "gggg’@% LOBOD ke HE Fie. 1. Each circuit
. oo . . e (B, Double Click Spesd L E 1g. 1. £a trcut
In usc, cach circuit is allocated a window (Fig. | [ Keyboard OFf T2 %1015 30 mmutes Bt E isillocaleda
q q = R AmEmRe @ D T QCOoOD® Desktop Pait ¢ ¥ et o :
1.). and several w_mdows/cnunl:s can be opera- | o e ;;Eiﬁr'*-“i'-nnr;rﬂ‘r:f': co®0D | E window and
tional at any one time — complexity is only limit- | OC@®OO e flezementSensnivitvy f E  components are
ed by extended memory available in the PC ey ot Repest FrCREERERon: ¢ ]
cd by cmory avail: in the PC. elay (it 1 Repea | t  selected from a
Size and shapes of cach window can be adjust- 5700 F dialogue box.
. . nls|
cd by using the mouse click and drag and cach  BEgd
ninlnls) 2
St H 7 R g \, < a1 i alslals s Sol
circuit wn.nd_ow I8 allocal‘ed a sl}ﬂulglth Strip Beg [ |0 uloln k oh
chart, or timing diagram. for the circuit. "‘C'v’-f for e Hee He He 1 q Eel Fig. 2. M
Options are accessed through the right button o . ~ —t sﬁi' ’ s ou‘se’e
. 2 5o —3 1 G v | n rinter
on the mouse, generating a sequence of dialogue f K @‘L : 5 opliogs,a’:)d
o9 ! . - welece > 0 L " I
boxes dl.lowmg the appropriate SLILL[I(?[] o be boceo keybcard
madc..Clrcun components are chos.en from the I | | responses are
parts library, accessed through the window tocat- I 1 adjusted by
ed on the top right of the screen (Fig. 1), bt 7 fiah B & S W e ey, | wfe——1— control panel.

Libraries — and eye strain?

At the base of each circuit window there are ten icons and  the 74 series library is rather thin with many notable holes -

these control the speed of simulation and the general  the 74373 octal latch and 74245 octal transceiver 10 name SYSTEM
schematic control over the component entries such as  just two. REGQUIREMENTS
labelling and device orientation. When the mouse is clicked How many logic designs do not contain 373s? Before IBM (clone) AT 386
on one of the icons it assumes its identity — a uscful facility  LogicWorks can become really usctul for design this library 1436 pC

for editing circuits and a good example of the powerful inter-  must be improved, though Capilano does promise that  4Mlyte extended

active aspects of the package. libraries are frequently updated. menaory

For example. if a simulation of a node is required. picking The Gates library on the other hand offers a large sclection  VGA monitor
up the pen icon allows a label to be attached to the node and  of logic gates which are referred to as primitives. Miziosoft mouse
neatly generates the same label in the simulation timing dia- But an irritating feature common to all the libraries is the
gram difficulty experienced in trying to retrieve a component. A

Several groupings are included in the librarics. But as yet  double click on the mouse is required and usually a couple of
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EASY-PC, SCHEMATIC and PCB CAD

Over 12,000 Installations
in 70 Countries Worldwide!

NI\

oRuns on:- PC/XT/AT/
286/ 386/ 486 with
Hercules, CGA, EGA or
VGA display.

e Design:-Single sided,
Double sided and
Multilayer (8) boards.

#Provides full Surface
Mount support.

eStandard output
includes Dot Matrix /
Laser / Inkjet Printer,
Pen Plotter,
Photo-plotter and N.C.
Drill.

eTech Support - free.

eSuperbly easy to use.

e —r—— ——
L —————————
L |
1 T=ECa
T ioe .1 Tieen
3 1c I R
1<t e
el 58108 P ) e
1000 Y, c2 186F oo oo
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100 ch' 1B0R e <
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1608 T
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Options:-500 piece_Surface Mount Synﬂbol Library £48,
1000 piece Symbol Library £38, Gerber Import facility £98.

DIGITAL ANALOGUE SMITH CHART CAD
SIMULATION £195 SIMULATION £195 £195
:if;:‘;llm';: ‘Vﬁ thw, >Al_b'.‘ 57 mﬂl m: }ml -’::7: 1:?‘“"‘ on F 3.18e 88 Henriax - Pt rws Lowards !
= - === i iy Rei Coef = 8.41 i ran—nmslzzz|
q T UL AN o W W W 0 AR 4 :
2 Mm_ /T i A 126 41 ey A S Losds 1.2%:
b x = - —— © o | sm-2.4
4 ® = == 1 — M~ el - 200 000 A
2| ey | ‘ ~ . €en L:/\ y Q- 0.08
p— T 30000 o
L g=—— <4 E T g
P B = | || »= - s = m"
e — ——— T o \ ‘ ‘ - \( “ V':Cinl;
[ n18 —T= ™~ 4 600 000
e —= ool \ .
o1z —= i / A 2 5 0w — 8.508- 18 4608
oy \ T — /
Hi o — — { " X P | Freq- 198.6 mx\_ e - Impwidance Ohues !
| — — S 20m P .;.|.¢_W..‘....,1,u\\\/\\ 25,000 + 28,008
Zoom Pat Uivm®n 16500 & MeliND0R0 S D S0.000 of Sna (o4 0ein  Usctor Mewinale Grow  Ruto Pl o0 v - B A T

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

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

e Catch glitches down to a pico
second per week!

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

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

oNEW powerful ANALYSER lll has
full graphical output.

eHandles R’s,L’s,C’s, Bipolar
Transistors, FET's, OP-amp’s,
Tapped and Untapped
Transformers, and Microstrip

and Co-axial Transmission Lines.

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

eCovers 0.001 Hzto > 10GHz

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

e Very fast computation.

¢Z-MATCH Il simplifies RF
matching and includes many
more features than the standard
Smith Chart.

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

e Supplied with many worked
examples.

eSuperbly easy to learn and use.

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

| eldeal for Education and Industry.

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

Number One Systems Ltd.

¢ TECHNICAL SUPPORT FREE FOR LIFE!
¢ PROGRAMS NOT COPY PROTECTED.
oSPECIAL PRICES FOR EDUCATION.

REF: WW, HARDING WAY, ST.IVES, HUNTINGDON, CAMBS, ENGLAND, PE17 4WR.
Telephone: 0480 61778 (7 lines) Fax: 0480 494042
International: +44 -480-61778, Fax:+44-480-494042 ACCESS, AMEX, MASTERCARD, VISA Welcome.
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attempts need to be made before the device is captured.
Fortunately the problem can be alleviated to some extent by
adjusting the timings on the mouse in the control panel (Fig.
2).

Once a device has been captured, any number of copies
can be implanted in the drawing area. But the optimum
mouse speed must be found as the wrong mouse setting can
cause ditficulties when making connections between contacts
on devices.

One of the few problems of using a PC with LogicWorks
for circuit design is the limitation of the 14in monitor screen.
After a while it can seem a strain on the eyes, though this is
part of the price that must be paid for running graphically
intensive application programs on economy PCs. Even so.
LogicWorks circuit diagrams can be stored as image files for
desk top publishing packages.

For hard copies, four families of printers are supported.
PostScript, Epson. LaserJet and HP DeskJet.

Impressive simulation
One of the strong features of LogicWorks is simulation, com-
ing in the form of the timing diagram at the basc of the
screen. Each labelled node will have an automatic entry in
the simulation diagram and a particular
strength of the product is the ability to

ww_t

PCENGINEERING

adjust the propagation delay of each
gate or device.

A timing diagram in itself is not par-
ticularly novel. But the opportunity to
vary the gate propagation delays is very
welcome. By highlighting a gate (a sin-
gle mouse click) and accessing the SET
PARAMS in the options menu (Fig. 3). the

propagation delay dialogue box is
reached. Fig. 4.
The results of adjusting the propaga-

tion delays appear in the circuit timing
diagram. Or the clock skew can be
adjusted, again via a dialogue box. and
the results can be seen at the bottom half
of the screen. Fig. 5. There is also the
opportunity to change, interactively, any
signal level in the timing diagram, with
the overall effect instantly showing up
on the other timing waveforms directly

[
i 3
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. 8 QF 55 L
S S 3 cir ‘3,% E Run Ctri+R 9
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affected. Added together the (.apdbllmes
make simulation an impressive part of
the LogicWorks package.

When a hard copy of the timing diagram is require the
print option is evoked and quite a respectable print-out is pro-
duced even from a 9-pin matrix printer.

Spice netlist

Spice has become the defacto standard for analogue simula-
tion. So it is good to see LogicWorks™ facility for creating
Spice netlists. Analogue circuits can be created by schemat-
ic entry on LogicWorks (Fig. 6) and the devices required for
their construction can be found in the DISCRETE library (Fig.
7). DISCRETE really is a full list components; if only the other
libraries were so well stocked.

Each device in a Spice netlist requires a set of component
parameters, defined by highlighting the device with a mouse
click and then opening up dialogue box where the device
attributes or parameters can be entered. The technique is sim-
ple and takes very little learning by anyone familiar with a
Spice. The REPORT option allows a created text tield 1o be
rendered suitable for importing directly into a Spice package
(Pspice for example).

For the creative designer. LogicWorks’ device editor — a
complete object-oriented environment with a set of standard
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SMALL SELECTION ONLY LISTED - EXPORT TRADE AND QUANTITY DISCOUNTS - RING US FOR YCUR REQUIREMENTS WHICH MAY BE IN STOCK

Tektronix 475 — 200Mc/s oscilloscopes — tested from £400 less attachments to £500 C/W manual
probes.
Marconi TF2008 — AM-FM signal generator — Also sweeper — 10Kc/s — 510Mc/s — from £350
tested to £500 as new with manual - probe kit in wooden carrying box.
HP DC Current source type 6177C — £200.
HP Frequency comb generator type 8406A — £400
HP Sampling Voltmeter (Broadband) type 3406A — £200.
HP Vector Voltmeter type 8405A — £400 to £600.
HP Synthesiser/signal generator type 8672A — 2 to 18GHzS old or new cotour £4000
HP Oscillographic recorder type 7404A — 4 track - £350
HP Plotter type 98728 — 4 pen— £300.
HP Sweep Oscillators type 8630 A & B + plug-ins from 10Mc/s to 18GHz also 18-40GHz. P.O.R.
HP Signal Generators type 612 - 614 — 618 - 620 - 628 — frequency from 450Mc/s to 21GHz
HP Network Anatyser type 8407A + 8412A + 8601A— 100Kc/s — 110Me/s — £500-£1000.
HP 432A-435A or B Power Meters + Powerheads — 10Mc/s—40GHz - £200-£650.
HP Down Converter type 11710B - .01-11Mc/s — £450.
HP Pulse Modulator type 11720A - 2-18GHz - £1000
HP Modulator type 8403A — £100-£200
HP Pin Modulators for above-many different frequencies — £150.
HP Counter type 5342A — 18GHz - LED readout - £1500
HP Signal Generator type 8640B - Opt001 + 003 - .5-512Mc/s AM/FM — £1200.
HP Spectrum Display type 3720A £200 — HP Correalator type 3721A £150
HP 37555 + 3756A — 90Mc/s Switch — £500.
HP Amplifier type 8447A — 1-400Mc/s £400 — HP8447F .1-1300Mc/s £800.
HP Frequency Counter type 5340A — 18GHz £1000 - rear output £800
HP 8410 — A - B — C Network Analyser 110Mc/s to 12GHz or 18GHz — plus most other units and
displays used in this set-up —8411A - 8412 - 8413 - 8414 — 8418 - 8740 — 8741 - 8742 - 8743
- 8746 — 8650. From £1000.
HP Signal Generator type 8660C — .1-2600Mc/s. AM/FM — £3000. 1300Mc/s £2000
HP Signal Generator type 8656A — 0 1-390Mc/s. AM/FM — £2250.
HP 3730B Mainframe £200.
HP 86998 Sweep Pl - 0.1-4GHz £750 — HP8690B Mainframe £250
HP Digital Voltmeter type 3456A — £900
Racal/Dana digital multimeter type 5001 - £250
Racal/Dana Interface type 9932 - £150.
Racal/Dana GPIB Interface type 9934A — £100.
Racai/Dana 9301 A-9303 RF Millivoltmeter — 1 5-2GHz — £350-£750.
Racal/Dana Counters 9915M — 9916 — 9917 — 9921 — £150 to £450. Fitted FX standards.
Racal/Dana Modulation Meter type 9009 — 8Mc/s — 1. 5GHz - £250
Racat— SG Brown Comprehensive Headset Tester (with artificial head) Z1A200/1 —~ £450
EIN310L. RF Power Amp — 250KHz - 110Mc¢/s — 50Dbs — £250.
Marconi AF Power Meter type 8938 — £300
Marconi Bridge type TF2700 - £150.
Marconi’Saunders Signal Sources type — 6058B — 6070A - 60558 — 6059A — 60578 — 6056 —
P.O.R. 400Mc/s to 18GHz.
Marconi TF1245 Circuit magnification meter + 1246 & 1247 Oscillators — £100-£300
Marconi microwave 6600A sweep osc., mainframe with 6650 P| - 18-26.5GHz or 6651 PI - 26.5-
40GHz - £1000 or Pi only £600
Marconi distortion meter type TF2331 - £150, TF2331A - £200.
Thurlby convertor 19— GP - IEEE — 488 - £150
Philips logic multimeter type PM2544 — £100.
Microwave Systems MOS/3600 Microwave frequency stabitizer — 1 to 18GHzs & 18 to 40GHzs —
£1000.
Bradley Oscilloscope calibrator type 156 - £150.
Tektronix Plug-ins 7A13 - 7A14 — 7A18— 7A24 - 7A26 - 7A11 - 7M11-7511-7D10-7S12-
S1-82- 86 - 8§52 - PG506 — SC504 — SG502 - SG503 — SG504 — DC503 - DTH08 — DD5O1 —
WR501 - DM501A - FG501A — TG501 - PG502 - DC505A — FG504 - P.O.R
Ailtech Stoddart recetver type 17/27A — .01-32Mc/s — £2500.
Ailtech Stoddart recelver type 37/57 — 30-1000Mc/s — £2500.
Ailtech Stoddart receiver type NM65T - 1 to 10GHz — £1500.
Gould J3B Test oscillator + manuai — £200
Image Intenstfiers — ex MOD - tripod fitting for long range night viewing — as new — £1500-£2000.
Don 10 Telephone Cable — 2 mile canvas containers or wooden drum — new — Mk2-3 or 4
Infra-red Binoculars in fibre-giass carrying case - tested — £100. Infra-red AFV sights £100.
ACL Field intensity meter receiver type SR ~ 209 - 6 Plugs-ins from 5Mc/s to 4GHz - P.O.R.
Systron Donner Counter Model 6057 — 18GHz — £800.
Tektronix 491 spectrum analyser — 1.5GHz-40GHz — as new — £1200 or 10Mc/s 40GHz.
Tektronix Mainframes — 7603 — 7623A — 7633 — 7704A — 7844 — 7904 — TM501 — TM503
TM506 — 7904 — 7834 - 7104,
Knott Polyskanner WM1001 + WM5001 +~ WM3002 + WM4001 — £500.
Ailtech 136 Precision test RX ~ 13505 head 2 - 4GHz — £350
SE Lab Eight Four — FM 4 Channel recorder — £200
Alltech 757 Spectrum Analyser - 001 22GHz - Digital Storage + Readout — £5000.
Dranetz 606 Power line disturbance analyser — £250.
Precislon Aneroid barometers  900-1050Mb — mechanical digit readout with electronic indicator
- battery powered. Housed in polished wood carrying box — tested — £100-£200-£250 1,2 or 3.
B & K Sound Level Meter type 2206 smail - lightweight — precision —~ 2" microphone — in foam
protected filled brief type carrying case with windshield & battery + books + pistol grip handie —
tested — £170. Carr. £8. — B & K 2206 Meter + Mike + Book — less carrying case etc. — £145. Carr
£8. DISCOUNT ON QUANTITY
HP 141T Spectrum Analysers. All new colours supplied with instruction manuals.
HP 141T-8552B — 8556A — 20Hz to0 300kHz. £2000
HP 141T-8552B — 85538 — 1kHz to 110Mc/s. £1750.
HP 141T-8552B - 85548 — 100kHz to 1250Mc/s. £2250.
HP 141T-8552B — 8555A — 10Mc/s to 18GHz. £3000
HP 141T - old colour mainframe + 8552A; 85538 ~ 1kHz to 110Mc/s. Instruction manuals — £1250
or 85528 £1500
HP 3580A LF-spectrum analyser — 5kHz to 50kHz — LED readout — digital storage — £1600 with
instruction manual - internal rechargeable battery.
Spectrascope 11 SD335 (S A ) realtime LF analyser — 20Hz to 50kHz — LED readout with manual
— £500 tested
Tektronix 7D20 plug-in 2-channel programmable digitizer — 70 Mc/s — for 7000 mainframes —
£500 - manual - £50.
Datron 1065 Auto Cal digital multimeter with instruction manual — £500
Racal MA 259 FX standard. Output 100ke/s—1Me/s—5Mc/s — internal NiCad battery — £150
Tektronix TR503 tracking generator - 10Mc/s to 1800Mc/s + manual — £1500
Aerial array on metal plate 9" x9" containing 4 aerials plus Narda detector — .100-11GHz. Using
N type and SMA plugs & sockets — ex eqpt — £100.
EIP 451 microwave pulse counter 18GHz — £1500.
Marconi RF Power Amplifier TF2175 - 1.5Mc/s to 520Mc/s with book — £100.
HP 8614A Signal Generator 800Mc/s to 2 4GHz - old colour - £300. New colour — £600.
HP 8616A Signal Generator 1.8GHz to 4.5GHz — old colour — £200. New colour — £400
HP 8620A or 8620C Sweep Generators — £400 or £900
Marconi 6155A Signal Source - 1 10 2 GHz - LED readout — £600.
Schlumberger 2741 Progr ble Microwave Counter — 10Hz to 7.1GHz - £750
Schiumberger 2720 Programmable Universal Counter 0 to 1250Mc/s — £600
HP 37203A HP-IB Extender — £150.
PPM 411F Current Reference — £150

ITEMS BOUGHT FROM HM GOVERNMENT BEING SURPLUS. PRICE IS EX WORKS. S.A.E. FOR ENQUIRIES. PHONE FOR APPOINTMENT OR FOR DEMONSTRATION 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.

HP 53638 Time Interval Probes — £150.

HP 8300B Peak Power Calibrator - £100

HP 59313A A/D Convertor — £150

HP 53306A Relay Actuator - £150

HP 2225CR Thinkjet Printer — £100.

TEK 178 Linear IC Test Fixture — £150

TEK 576 Callbration Fixture — 067-0597-99 — £250.

HP 4437A 600 Ohm Attenuator — £100.

HP 8006A Word Generator — £150.

HP 1645A Data Error Analyser - £150

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

HP 809C Slotted Line Carriages — various frequencies to 18GHZ - £100 to £300.
HP 532-536-537 Frequency Meters — various frequencies — £150-£250

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

Barr & Stroud variable filter EF3 0.1Hz-100k¢/s + high pass + low pass — mains — battery
£150.

Krohn-Hite Model 32028 filtar — low pass, high pass.

Krohn-Hite 4100 oscillator.

Krohn-Hite 4141R oscillator - . 1Hz—10,000kHz

Krohn-Hite 6880 programmable distortion ANZ-IEEE-488

Krohn-Hite 3750 filter, low pass, high pass — .02Hz-20kHz.

Parametron D150 variable active filter, low pass — high pass — 1 5Hz—-10kHz. £100.
S.E. Lab SM215 Mk11 transfer standard voltmeter — 1000 volts

Fluke 4210A programmabie voltage source.

Ailtech Stoddart P7 programmer — £200.

Fluke 8500A digital muitimeter

H.P. 3490A multimeter

H.P. 69418 multiprogrammer extender. £100

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

H.P. 6181 DC current source. £150.

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

H.P. 3438A digital multimeter

H.P. 61775 DC current source.

H.P. 62078 DC power supply

H.P. 741B AC/DC differential volimeter standard (old colour) £100.

H.P. 62098 DC power unit.

Fluke 80 high voltage divider

Fluke 887AB AC+DC differential voitmeter

Fluke 431C high voltage DC supply

H.P. 1104 A trigger countdown unit.

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

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

Tektronix overdrive recovery calibration fixture. 067-0608-00

Avo VCM163 vaive tester + book £300

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

Marconi TF2163S attenuator — 1GHz. £200.

PPM 8000 programmable scanner

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

Fluke 730A DC transter standard

B&K level recorder 2307 — £500,

B&K 2113 audio frequency spectrometer — £150.

B&K 4815 calibrator head.

B&K 4812 calibrator head.

B&K 4142 microphone calibrator — £100

B&K 1022 band FX oscillator -£100

B&K 1612 band pass filter set — £150

B&K 2107 frequency analyser — £150.

B&K 1013 BFO - £100.

B&K 1014 BFO - £150.

B&K 4712 FX response trace” — £250.

B&K 2603 microphone amp - £150

B&K 2604 microphone amp - £200

B&K 2019 analyser — £350.

Farnell power unit H60/50 — £400 tested

H.P. FX doubler 938A also 340A — £300

Racal/Dana 9300 RMS voltmster — £250

A.B. noise figure meter 117E — £400.

Aittech 36001 1+3601+360z FX synthesizer 1Mc/s—2000Mc/s. £500.

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

Telequipment CT71 curve tracer — £200.

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

H.P.8750A storage normalizer

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

Wiltron 560 network scaler + 2 heads + book — £1000

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

HPS006 A Signature Analyser £250 + book.
HP10783A numeric display £150

HP239A oscillator — £250

Ailtech 7009 hot—cold standard noise generator
HP 3763 A error detector. £256.

Cushman CE-15 spectrum aralyser — LED Readout
Tektronix SL4N spectrum anatyser — 0—100kc/s £500.
HP1742A 100Mc/s oscilioscope £250
HP1741 A 100Mc/s oscilloscope. £250
Tektronix 7104-7A29-7A24-7B815-7B10 — £2K.
Racai/Dana signal generator 9082 - 1.5-520Mc/s - £800.

Racal/Dana signal generator 9082H — 1.5-520Mc/s - £900.

Claude Lyons Compuline — line condition monitor — in case — LMP1+LCM1 £500
HP1815B T D.R. sampler+1817A head — 1104A trigger+ 11068 TD mount £500.
Texscan AL-51A spectrum analyser — 4-t1000Mc/s — £750

Efratom Atomic FX standarc FRT - FRK— 1-1-5-10Mc¢/s. £3K

Muirhead fax receivers K648 — TR4 — solid state — speed — 60-90—-120-240-auto - |C 288-576
—auto. £250 with book.

Racal 4D recorder — £350

HPB8350A sweep oscilloscope mainframe + HP11869A RF Pl adaptor — £2.5K.

Ailtech — precision automatic noise figure indicator type 75 — £250

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

Tektronix —- 7512-7514-7T11-7511-81-552-853

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

Tektronix 7L12 analyser — 1Mc/s—1.8GHz. £1500

Clark Scam Heavy Duty 40’ Teiescopic Pneumatic Masts - retracted 7'8” — head load 40Ibs -
with or without supporting legs & erection kit — in bag + handbook — £200-£500

Clark Scam Heavy Duty 70’ Telescopic Pneumatic Masts — retracted 13'5” — head ioad 90ibs —
with or without legs + erection kit + handbook — £500-£800.

1000Mc/s £650.
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cad drawing tools — enables schematic symbols to be con-
structed. Symbols can be used with great effect in con-
structing devices for analogue circuit design, and, by using
the report generator, the appropriate paramelers can be
attached to devices.

PLA and prom power
The facility to allow design of PLAs and proms is another
very attractive feature of LogicWorks. Starting point is def-
inition by the uscr of the number ol inputs, outputs and the
respective truth table. The new prom or PLA option can then
be entered in a dialogue box, specifying the number of
device inputs, outputs and device propagation delay. By
clicking the SPECIFY OUTPUTS box another box opens to
enable entering ol the contents truth table.

LogicWorks can also read in device data files derived from
logic minimisation programs (Palasm for example). But a
dedicated library of standard PLA
devices in which the PLA design could

PC ENGINEERING

be implemented would be a bonus. The [f
PLA design option is certainly uscful but
does require an external minimisation
software product to renderer it totally
ctiective.

300001
i/nlalaluls

Report generation

If a text file needs to be attached to any
circuit or simulation LogicWorks’ report
generator can be used (Fig. 8). At the top
of the dialogue box there are four but-
tons: SIGNALS will produce a netlist file
containing all the information on the sig-
nal sources in the diagram; DEVICLS pro-
duces a file listing all devices in the cir-
cuit, sorted by name followed by device
type name as it appears in the DEVICES
menu: TYPE allows the uscr to generate a
file, listing the type name (parts list) and
quantity used in the design - a useful fea-
ture for costing the design; SPICE, as pre-
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Fig. 6. Analogue
circuits can be created
by LogicWorks.

Fig. 7. Device library is
well stocked and
should provide a
model for LogicWorks’
other libraries.

Fig. 8. Four options for
file formats, produced
by the report
generator.
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viously mentioned, produces a netlist file
suitable for a Spice package. Users can
choose 1o omit an item from a file list by
clicking on the option in the SET PARAMS
command.

Well designed partner for Pspice

On the whole, LogicWorks is well designed and a useful tool
for designers, with many attractive features and a comfort-
able feel. Often, when using a package of this complexity,
there is a strait-jacket feeling, the software imposing its
restrictions on the user. But with LogicWorks there is no
sensc of this restriction and the package can honestly be
described as user friendly.

Its level of simulation combined with the option to change
device characteristics makes it 4 powerful working aid for
digital designers. In many respects it is an ideal companion to
work alongside Pspice — LogicWorks creating the circuit
diagrams and netlists, and Pspice providing analogue simu-
lation. Relatively low cost of the package will widen its
appeal to users. and once the libraries are stocked up I would
have no hesitation in recommending it as a scrious design
tool. [ ]

SUPPLIER DETAILS
Calandown Ltd, 96 High Road, Byfleet, Surrey. KT 14
7QT 0932-342137 Cost £300.
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USER MANUAL THAT'YOU CAN REALLY USE

A reasonable amount of effort has been spent in design of the wire-spine user-
manual. Not only has Capilano capitalised on DTP techniques to highlight
product features but it has also provided good, clear descriptions throughout the
manual. lllustrations are generous, with many screen displays, and the text is
obviously written with the end-user in mind. Capilano has practised the golden
rule manual writing — learn by example. There are lots of examples complete with

the all-important “getting started” section.

Chapter three launches the user into a tutorial, with step by step working
examples — ideal for establishing a new user’s confidence in the product.

All in all the LogicWorks manual is a credit to Capilano.
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DESIGN

STRUCTURED
) ANALOGUE

| DESIGN

BUILDS

PERFECT FILTERS

Every so often, an entirely novel idea in electronics
emerges. A filter based on simple, highly structured
building blocks can produce brick wall filtering
performance allied with zero phase shift. The principles
for doing this digitally are well known.

Professor David Grundy’s topology works completely in

the analogue domain.

he November 1991  edition of
Electronics World carried an article on

the principles of structured analogue
electronics. It described a system which could
perform temperature independent mathemati-
cal operations such as multiplication, division
and raising to a power. This article applies the
technigue to producing a new type of filter
which, in addition to being highly geared to
design by CAD tools also offers improved
performance, particularly in terms of a dra-
matic reduction in the number of reactive
components. Furthermore, there is no phase
shift through the filter.

Filtering state of the art

Monolithic filters can be broadly classified
into onc of three types: active filters based
upon operational amplifiers which are obvi-
ously analogue in nature and are classified into
types such as Butterworth Chebyshev and
Bessel.! The choice of filter employed from
the options depends upon such factors as the
degree of ripple tolerable in the passband.
allowable phase shift and transient response.

As always a compromise in performance is
inevitable. A characteristic of this type of fil-
ter is that the higher the order, the larger the
number of reactive components required
which for monolithic filters clearly means
capacitors. If inductors are required then one
can turn to gyrators which effectively invert
the frequency dependent reactance of a capac-
itor to provide a component similar to an
inductor, ie its reactance increases with fre-
quency. There are other circuit tricks such as
negative impedance converters which can also
transform the reactive behaviour of a capaci-
tor; for reasons of sensitivity they scem o
have declined in popularity. Whatever the fil-
ter configuration chosen, designing a filter of
this type proceeds at the component level and
most commonly uses standard forms,

The second type of filter is that based upon
the principles of switched capacitors?. This
principle arose as a result of the components
available to the designer in mos technology
i.e. no resistors but good quality well matched
capacitors and transistors which act as switch-
es. A combination of switches and capacitors
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can be made 1o behave like a resistor and
henee accurate time constants can be produced
from which filter networks may be assembled.

This type ol filter is usually the first choice
for telecommes,

Digital filters implemented with DSP are the
third type. In this situation the analogue signal
is first converted into digital form by a com-
bination ol sample/hold function and A to D
converter. Following this samples of the signal
are taken at discrete and uniformly spaced
intervals.

A sequenee of algorithms such as convolu-
tion arc then applied: these involve multiply-
ing successive samples by weighted coeffi-
cients: adding and then accumulating  the
result. The resulting filtering profile is deter-
mined by the values ol the weighting coeffi-
cients. Belore being of value to the real world
this digital processing procedure must be fol-
lowed by digital to analogue conversion.

Reviewing analogue action

Active filters based upon operational ampli-
liers are simple and as such do not sufTer from
cffects such as aliasing distortion. On the neg-
ative side they sutfer from phase distortion
which. while of little signilicance for mosl
speech applications. is of great importance in
data processing where severe signal distortion
can oceur as a result of variations in delay
scen by different [requencies passing through
the filter. Additionally. higher order filters are
difficult through sheer quantity ol reactive ele-
ments required.

Switched capacitor types have the advantage
ol low current consumption although their
design is highly specialised. They also suffer
from aliasing distortion. This means that if the
input signal has any components near to the
clock frequency they will be aliased down into
the pass band.

Digital filters in theory have greatest flexi-
bility since they do not rely upon the proper-
tics ol clectrical networks and will carry out
any processing procedure defined by the
imstalled algorithms. Design can be difficult
however and sometimes it is necessary 1o
translate known analoguc filters into their dig-
ital cquivalent using a procedure hnown as
pre-warping. Again DSP design skills are
scarce atthough becoming more widespread as
the technology  gains momentum. As lor
switched capacitor, signal components near (o
clock frequencies can produce aliasing dis-
tortion since digital filters are not time con-
tinuous by nature. Digital lters require a rel-
atively massive chip arca duc to  their
complexity and this has cost implications..

Structured analogue filters

The underlying principle of SAE states that all
analogue processing problems can be solved
with a short set of basic instructions sinilar to
those associated with digital computers. The
design process then becomes one ol estab-
lishing cquations for the desired system func-
tion then solving these with the functional
building blocks of SAE. While there are many
possibilities for the instruction repertoire.

DESIGN

Logarithms: do it with diodes

Analogue designers generally struggle to
remove distortion caused by the non-linear
transfer characteristics of active devices. The
first step is to bias the device into its most
linear region and the second — usually - is to
apply negative feedback. If instead of using
negative feedback, etc, to linearise junction
characteristics, we take a closer look at the
fundamenal properties, then a few surprises
are in store.

The basic relationship for current and
voltage, associated with any semiconductor
junction is given by:

kT

In—

g |,

where | = forward conduction current, >>
1,; 1, = reverse saturation current; g = charge
on electron; V = voltage across the junction;
n = a censtant near unity; k = Boltzmann's
constant; T= absolute temperature. This
equation holds true for all semiconductor
junctiors whatever the technology, be it
bipolar, cmos or bicmos and also for all
materials, silicon, germanium or gallium
arsenide.

A further important attribute is its
remarkable consistency, that is at least for
silicon. This is due in part to the fantastic
amount of effort and money that has been
spent on bringing silicon to its present state
of refinement. A long lasting experience of
this diode equation and information
gathered from other sources has shown that
the equation shown above is typically
accurate to 1% over at least eight decades of
current.

Further to this, junctions in n-p-n
transistors with high values of hfe connected
as diodes (V, = OV) have been seen
operating down to 10 ' amps. The log
diode equation can thus be used confidently

%
I=I,,cqu— or V
nk

E = -kT/qIn(E /R )
for E > OV

E = -R|, exp (aE; /kT)
for E > OV

(b)

(a) Logarithmic amplifier with junction
connected into negative feedback loop;
(b) antilog amplifier.

in predictable analogue design.

The basic logarithmic behaviour of
semiconductor junctions (when not being
linearised) is currently used in multiplicrs,
AGC circuits, etc. However, it is not applied
consistently and often the wheel is re-
invented with each new application. Also,
the division capabilities of p-n junctions are
often not fully appreciated.

SAE involves the extensive use of
logarithms. If instead of lincarising the
exponential behaviour of a p-n junction, one
simgly converts signals into lagarithmic form
by use of this fundamental and consistent
characteristic, then a great number of
problems disappear. Multiplication for
example can be achieved simply by addition
of logarithms, division by subtraction and
raising to a power by multiplication of the
logarithm by the required exponent.

experience has resulted in the establishment ol

the following:

1 ADC Addition

2 NOT Inversion

3 LOG Logarithm

4 ALOG  Antilogarithm
5 AMP Amplify

6 DIFF Differentiation
7 INT integration

These scven instructions will solve a very
wide range of analoguc design problems rang-
ing from precision voltage reference sources
to high performance filters. Turning now
specifically 1o filters, designing with SAE
always starts with an equation. The role of a
lilter is of course to define the manner in
which the transfer [unction ol a system varies
with respect to frequency. The Butterworth [il-
ter to which we referred to carlier is charac-
terised by the cquation:

Eil By =———r
TR
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11" we are to attack the problem as an cquation
solving exercise and forget about the tradi-
tional bottom up method — where one sceks to
lind an clectrical network/amplifier combina-
tion with the required behaviour with respect
10 Trequency — then it is necessary to isolate
the (requency terms out of the signal equation.
Having done this they can then be placed inan
cquation along with other terms to deline the
prescribed filter behaviour: SAE technigues
may then be applied to implement this equa-
tion.

Let's start with a basic sinusoidal signal
given by:

¢ =FE,sinwr
I we differentiate this onee {instruction 6) we
obtain:

de/dr = E co