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If the results of the simulations are not as expected, the configuration and component values of the circuit
can be modified until the required performance is achieved.

to Printed Circuit Board Design!

The design, complete with connectivity,
can then be translated into the PCB.
The connectivity and design rules can

[--B-3 -1
be checked automatically to ensure that %
the PCB matches the schematic. a)ottoq 0000000 =
% ==
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(OMMENT

Opportunity knocks digital TV

ny decisions currently being
Amade on new broadcasting

networks must take into
account the possibilities offered by
digital electronics.

In broadcast television for instance, it
is now both feasible and practical to
broadcast up to four digitally encoded
programmes in the frequency space
previously required for just a single
analogue broadcast. Furthermore, the
characteristics of the digital signal
allow unprecedented frequency reuse.
To bring home the point, currently
available technology could provide up
to eight new terrestrial TV channels to
97 per cent of the UK population using
just two conventional UHF channels.

As Barry Fox points out in our news
columns, the UK is likely to allocate
UHF channels 35 and 37 to a new
national network, Channel Five which
will broadcast with conventional
analogue technology. The Independent
Television Commission will take the
decision on the use to which these
currently spare channels may be put,
but the outcome will be largely
influenced by the Treasury who will
insist that the ITC raises short term
cash with a franchise auction. This
narrow objective can only be met with
a standard TV service.

This would be a bad thing for
European broadcast technology in
general and this country in particular.
We have it in our grasp to create

Europe’s first national digital
television service without disrupting
existing broadcast systems or coercing
viewers into chucking out their old
televisions. Indeed, the new
transmissions could be received on
standard sets by simply adding a set-
top converter.

The technologists promise that the
frequency space which Channel Five
will require to reach just 70 per cent of
the UK population could bring eight
standard channels or four standard
channels plus a digital HDTV service
to 97 per cent of the population, and
with not a satellite in sight. The
commercial value to European
broadcast technology would be
immense; we could receive major
manufacturing benefits from having
the World’s first truly viable digital
terrestrial TV service, an advantage of
the sort which the US had — and lost —
when it invented NTSC.

It is a different question as to what a
doubling of network capacity might
mean to programme quality. However,
our electronics industry desperately
needs the impetus which only a mass
consumer advance can bring.

One thing is sure. If we allow the
Treasury to take our technology
decisions for us, we will be handing
the potential world market for digital
TV to the Far East on a solid gold
plate.

Frank Ogden.
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UPDAITE

Short term gain threatens digital TV

twist of legal fate has put the

Independent Television Commission in
pole position to decide the future of TV in
the UK. The ITC is legally obliged by the
Broadcasting Act to try to sell two spare
frequencies for a new analogue TV service,
Channel 5.

This will raise money for the Treasury.
But it will also obstruct a technical
recommendation for the future of TV in
Britain, which the ITC made at the end of
June in a discussion document.

The document says viewers can have a far
wider of choice of programmes if British
broadcasters switch from analogue to digital
transmission technology as quickly as
possible. The report shows how analogue
TV makes inefficient use of frequency.

If Ch 5 is an analogue service it will use

two frequencies to give 70% of the UK one
new TV channel. Research by the BBC
shows that if the two frequencies are used
for digital TV, they will provide eight new
services for 97% of the country.

When the document was published, the
ITC was already working on a second
report, due for publication in July. This was
set to give the ITC’s final verdict on Ch 5.
The ITC will have to build a strong
commercial case if the Home Office is to lift
its obligation on the ITC to raise cash
quickly by licensing Ch 5 to the highest
bidder.

Today, 44 analogue Pal TV channels
provide virtually the whole of the UK with
four channels. Each occupies 8MHz of
bandwidth. The same frequencies are reused
many times over by transmitters that are far

enough away not to interfere with each
other.

Two channels in the middle of the UHF
band, 35 and 37, are used to connect VCRs
to TV sets. The government’s plan is to sell
these for Ch 5. This will cause interference
to millions of VCRs, which will have to be
retuned at the broadcaster’s expense. This is
one reason why ITV turned down a bid for
Ch 5 by a consortium led by Thames TV.

Because digital broadcasting is at lower
power than analogue, there would be far less
interference from digital TV on channels 35
and 37. Digital TV also makes more
efficient use of broadcast frequencies.

Recent advances in technology will let
each of today’s 8MHz TV channels carry a
digital data stream running at between 20
and 40Mbit/s.

Moutain of soap: the 200 millionth Philips TV
tube. The company recently hit the milestone of
producing its 200 millionth colour picture tube
— enough to go twice round the world at its
Durham factory shown in the picture.

Crystal optical generator

esearchers at the University of St

Andrews are using the non-linear effects
in a crystal to produce a continuous range of
frequencies from ultra-violet to infra-red
from a single laser source. An infra-red light
source is up-converted to higher frequency
ultra-violet light, of high energy photons,
using non-linear optics. These high energy

Multicolour Laser Light

Ultraviolet @ 349nm
- ——

1o

Optical Parametric Oscillator

photons are split in the crystal oscillator and
the resultant photon energies or frequencies
are determined by the orientation of the
crystal. Rotating the crystal produces light in
wavelengths from 420 to 2300nm. The team
has built a benchtop demonstrator and is
seeking applications particularly in medical
diagnostics.

Electrical input

Nd YLF Laser

3 2300nm

700nm

Visible

- 420nm
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If analogue TV programmes are converted
into digital code before transmission, then
they each need between 5 and 10Mbit/s if
there is to be no visible loss of picture
quality.

One of today’s analogue Pal TV
programme channels can be replaced by at
least one digital HDTV programme, four
digital programmes of Pal picture quality,
and eight of VHS quality. The ITC predicts
that if analogue Pal broadcasting were shut
down to release the 44 channels used to
carry the four existing TV programmes,
there would be room for a hundred digital
programmes. But of course Pal TV cannot
be shut down overnight; it would rob
everyone of reception.

The ITC lists three routes. One is
simulcasting. Existing broadcasters would
be given access to digital frequencies, to
transmit their programmes in analogue and
digital. This would paralle! the introduction
of colour TV in the UK, when the new 625
line service ran alongside the old black and
white 405 line service.

This worked well because the difference
between black and white, and colour, was
like chalk and cheese. Viewers will only
invest in new digital equipment to receive
simulcasts if the programmes look better.
One idea is for broadcasters to transmit their
digital programmes in widescreen format.

The second option is to make the digital
frequencies available only for completely
new programming.

The third option, which the ITC favours, is
a mix of the other two. Broadcasters will
simulcast the same programmes on analogue
and digital frequencies and where there are
extra digital frequencies available they, or

UPDATE

National puts squeeze on Euro video signals

Europe’s first commercial operation to
use broadcast quality compressed
digital video signals is due to start in
the autumn using technology
developed by British firm National
Transcommunications.

FilmNet, the Belgium-based provider
of films for cable and satellite TV
operators, is to use National’s digital
compression technology to squeeze
three film channels into one satellite
transponder channel, for distribution to
cable operators in Belgium and
Holland.

National is supplying the
compression end of its MPEG based
System 2000 front-to-back compressed
video package, launched earlier this

licensed competitors, will broadcast
different programmes.

BBC engineers said that research shows if
the two Ch 5 frequencies were freed for
digital TV, a network of 128 transmitters
using UHF channels 35 and 37 could
provide a new eight channel digital TV
service for 97% of the UK population,
without interfering with existing analogue
services or VCRs.

This is possible because of a digital
transmission system called orthogonal
frequency division multiplexing. OFDM
was developed for digital radio
broadcasting. Instead of transmitting the
digital code on a single radio carrier, it is
spread over many narrow carriers. Several

year. The decompression hardware is
coming from US firm Scientific Atlanta.
The whole deal is believed to be worth
around £2m.

Filmnet will digitise and compress
signals in Brussels and then send them
to a satellite uplink owned by the
Belgian PTT. From there the signals
will be sent to a transponder on the
Intelsat 27.5° West satellite, which will
broadcast them direct to cable
operators.

National’s compression technology
makes it possible to squeeze eight TV
channels on to a single satellite
transponder, compared to just two
standard Pal analogue channels.

hundred carriers per channel are used for
radio, and several thousand for TV. OFDM
widens the gaps between bits in each stream
and thus stops transmitters interfering with
each other even if they are using the same
frequencies.

So if the ITC’s second report can persuade
the Home Office to drop its plans for an
analogue Pal Ch 5, the UK can look forward
to a smooth transition to digital TV in the
second half of the decade. If the ITC’s
second report is wishy washy and the Home
Office insists on Ch 5 being licensed now,
the UK’s transition to digital TV will be
slow and painful.

Barry Fox

FIR design takes first prize in EW +WW/Xilinx contest

B ob Lawlor from County Dublin has won
a programmable logic development
system in the joint EW + WW/Xilinx
competition. The challenge, which was in
the December 1992 issue of EW + WW was
to suggest the best use that can be made of
the reprogrammability features of the Xilinx
sram based FPGAs.

Lawlor’s design used the products for
implementing a digital finite impulse
response (FIR) filter. These filters are used
in digital signal processing.

For example, in decoding composite video
to component RGB, the combination of a
13.5MHz (digital video sampling frequency)
FIR bandpass filter centred on a subcarrier
frequency (4.43MHz for Pal) and a 50Hz
FIR comb filter facilitate very high quality
separation of the luminance and
chrominance data giving a much clearer
picture than is possible with conventional
TV sets.

Each of these FIR filters could be
implemented using a Xilinx FPGA.

Frank Ogden, EW + WW’s editor,
described Lawlor’s application as

“ingenious”. He said: “Enhanced Pal is very
topical... An FIR implementation based on
FPGA demonstrated the technology’s
capabilities to the full.”

Panasonic and Motorola are helping the
Science Museum update its
telecommunications collection. The picture
shows Roger Bridgman (left), the curator of
communications at the Science Museum,
being presented with a Panasonic I series
handset by Peter Richardson, assistant
marketing manager at Panasonic Business
Systems. Motorola has given three mobile
telephones to the museum.

Bridgman said: “Mobile telephones are at the
forefront of the revolution in personal
communication and we are delighted that we
have now been able to include them in our
collection for the first time.”
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UPDATE

Consumer giants join in video CD challenge

ajor consumer electronics companies

from Europe and Japan are cooperating
to set common standards for video CD to
avoid costly and counter-productive format
wars. Philips, Sony, Matsushita, and JVC
have agreed on a world standard for putting
VHS-quality video material on 12cm CDs.
From the end of this year consumers will be
able to buy a single player that reproduces
either conventional audio CDs through a hi-
fi system, or video CDs through a TV set.
Unlike VHS video tapes, which follow
different TV standards in different countries,
and like audio CDs which are the same the
world over, video CDs bought in any
country will play on players anywhere in the
world.

The new standard is called the White
Book, and it builds on the Red Book
standard set for audio CD by Philips and
Sony when the CD system was launched ten
years ago. The Red Book defines how to
record 74min of digital stereo sound on a
single-sided 12cm CD.

Over the last five yeérs engineers have
perfected ways of recording digitally coded
video as well as stereo sound on a CD. The
technique is known as full motion video, and
a standard for the compression coding
method was recently agreed by the ISO’s
moving picture experts group.

Philips originally planned to use MPEG
FMY only to mix live video with games and
educational programmes on its interactive
disc system, CD-I. In January, Nimbus
Records suggested that if the digital output

of a conventional CD audio player was
connected to a simple MPEG FMV CD
decoder, it could be used to play back
movies and music videos through a TV.
Nimbus designed a simple decoder and
coined the name video CD.

In Japan, JVC is using MPEG FMYV to put
karaoke on CDs. JVC and Philips agreed a
standard for karaoke CD in March this year.

The White Book pulls these strands
together, so that any MPEG linear FMV disc
will play on any player which has an MPEG
decoder, either built in or added on. The
White Book also cuts through all the
national standards barriers that have so far
bedeviled the video and TV industry.

Philips has already said it will release a
selection of music videos and feature films
on video CD this autumn. Nimbus is
offering a service for companies which want
to encode film and video material using
MPEG technology.

Nimbus was initially angry at the White
Book announcement. It was Nimbus’
demonstration of video CD at the Midem
music conference in Cannes, in January,
which captured the imagination of the music
and movie industries, and set the White
Book ball rolling. There were two reasons
for this.

Nimbus was showing a double density
CD, which could store a whole movie on a
single disc. Double density CDs need tighter
focusing of the player optics for guaranteed
playback and Philips objected to this erosion
of the Red Book standard. So Nimbus put

the double density idea on the back burner,
and has ever since been using the name
video CD to mean a single density disc. The
White Book now defines a video CD format
which will need two discs (of around 74min
maximum) to hold a full length movie.

The other feature of the Midem
demonstration was the system’s simplicity
and low cost. Video CD, according to
Nimbus, will be a linear, passive format, like
VHS tape, not an interactive format, like
CD-I. This is what will let video CDs play
on existing CD players connected to an add-
on decoder, provided that (as most modern
CD audio players do) the player has a digital
output on the rear. Software sales will not
have to wait for expensive CD-I players to
become more popular. But here there is a
hidden snag, which Nimbus failed to put
across clearly.

As a pressing factory, Nimbus has access
to a wide range of audio CD players. When
tested, around 65% played a trick which is
designed to protect owners of hi-fi systems
but stymies their use for video CD. The trick
is muting.

All CD-Rom data discs have a digital code
mark or flag which identify the type of disc.
On CD-Rom discs this flag is in the control
sub-codes and runs continuously as the disc
plays. On XA discs the flag is in the table of
contents at the start of the disc. In each case
the player recognises the flag and switches
off the audio outputs. This stops the hi-fi
trying to reproduce the code as music. Not
only does the high pitched machine gun

Chip thieves hit Silicon Valley

ilicon Valley has been hit by a new wave of chip robberies
with local police saying that semiconductors have become
more valuable than gold or cocaine.

Armed gangs have been targeting small electronics firms. They
usually hold the staff hostage for a while, ransack the place, and
sometimes attack people.

Local police say that the number of these incidents is rising.
They say that the robbers have no problem selling the chips on
the black market. There is a high demand for chips toward the

N ot reject tennis balls from Wimbledon, but tiny balls of solder
used in flip chip mounting technology. These solder beads are
applied to the bond pads of a circuit at the end of the usual manufac-
turing process. The circuit is turned over and placed on the board or
substrate. Heat is applied, the solder meits, and a strong connection
is formed.

Bjorn Hedlund, head of marketing at ABB Hafo, which offers the
technology, said: “Flip chip mounting uses no packages and there-
fore reduces the overall height of the system. There are many bene-
fits with this mounting method. It gives low resistance and induc-
tance at the contact and is clearly cost effective where there are
many connections.

end of a quarter when chip allocations have run out and small
firms are searching for chips to complete products.

Silicon Valley police are trying to find middlemen that buy
stolen chips.

In the most recent incident, ten armed men attacked circuit
board assembly firm Bestronics in San Jose.

They tied up more than a dozen workers with plastic handcuffs
and stole a large amount of memory chips. One of the staff
members was beaten badly.
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MICROWAVE CONTROL PANEL. Mains operated, with touch
switches. Complete with 4 digit display, digital clock, and 2 relay
outputs one for power and one for pulsed power (programmable).
Ideal for all sorts of precision timer applications etc. Now only £4.00
ref 4P151. Good experimenters board.

FIBRE OPTIC CABLE. Stranded optical fibres sheathed In black
PVC. Five metre tength £7.00 ref 7P29R or £2 a metre.

12V SOLAR CELL. 200mA outputideal for trickle charging etc. 300
mm square. Our price £15.00 ref 15P42R. Gives up
to 15v. o
PASSIVE INFRA-RED MOTION SENSOR. l
Complete with daylight sensor, adjustable lights on
timer (8 secs -15 mins), 50" range with a 90 deg
coverage. Manual overide facility. Complete with ; 1
wall brackets, bub holders etc. Brand new and .f :;
guaranteed. Now only £19.00 ref 19P28

Pack of two PAR38 bulbs for above unit £12.00 ref
12P43R

VIDEO SENDER UNIT. Transmit both audio and video signals
from elther a video camera, video recorder or computer to any
standard TV set within a 100" rangel (tune TV to a spare channel).
12v DC op. £15.00 ref 15P39R Suitable mains adaptor £5.00 ref
5P191R. Turn your camcorder into a cordless cameral
FMTRANSMITTER Housedin a standard working 13A adapter
(bug is mains driven). £26.00 ref 26P2R. Good range. M S
MINAT URE RADIO TRANSCEIVERS. A pair of walkie ¢ @
talldes with a range of up to 2 kilometres. Units measure by i}
22x52x 155mm. Complete with cases and earpieces £30.00 ' ' [| /|
ref 30P12R |
FM CORDLESS MICROPHONE. Small hand heid unit

with a 500' range! 2 transmit power levels. Reqgs PP3 battery.
Tuneable to any FM receiver. Our price £15 ref 15P42AR. .
12 BANDCOMMUNICATIONS RECEIVER. 9shortbands. 5 =
FM, AM and LW DX/local switch, tuning ‘eye' mains or battery.
Complete with shouiderstrap andmainslead.£ 19ref 19P14R.

ideat for listening all over the world.

CAR STEREO AND FM RADIO. Low cost stereo system giving
5 watts per channel. Signal to noise ratio better than 45db,

wow and flutter less than .35%. Neg earth. £19.00ref 19P30 ] I
LOW COST WALIKIE TALKIES. Pair of battery operated |.

units with a range of about 200" Our price £8.00 a parr ref h H
8P50R. Ideal for garden use or as an educational toy. {and

7 CHANNEL GRAPHIC EQUALIZER plus a 60 watt power amp!
20-21KHZ 4-8R 12-14v DC negative earth. Cased. £25 ref 25P14R.
NICAD BATTERIES. Brand new top quality. 4 x AA's £4.00 ref
4P44R 2 x C's £4.00 ref 4P73R, 4 x ['s £9.00 ref 9P 12R, 1 x PP3
£6.00 ref 6PA5SR Pack of 10 AAA s £4.00 ref 4P92R.

TOWERS INTERNATIONAL TRANSISTOR SELECTOR
GUIDE. The ultimate equivatents book. New ed. £20.00 ref 20P32R.
GEIGER COUNTER KIT. Complete with tube, PCB and all compo-
nents to build a battery operated geiger counter. £39.00 ref 39P1R
FM BUG KIT. New design with PCB embedded coil. Transmits to
any FM radio. 9v battery req'd. £5.00 ref SP158R. 35mm square.
FM BUG Built and tested superior 9v operation £14.00 ref 14P3R
COMPOSITE VIDEO KIT S. These convert composlte video into
separate H sync, V sync and video. 12v DC. £8.00 ref 8P39R.
SINCLAIR C5 MOTORS. 12v 29A (full load) 3300 rpm 6°x4" 1/4*
O/P shaft New. £22.00 ref 20P22R. Limited stocks.

As above but with fitted 4 to 1 inline reduction box (800rpm) and
toothed nylon belt drive cog £45.00 ref 40P8R. 800 rpm.
ELECTRONIC SPEED CONTROL KIT .for CSmotor. PCB and all
components to build a speed controller (0-95% of speed). Uses
pulse width modulation. £47.00 ref 17P3R. Potentiometer control.
SOLAR POWERED NICAD CHARGER. Charges 4 AA
nicadsin8 hours. Brand new and cased £6.00 ref 6P3R. 2xC @
cell model £6.00.

ACORN DATA RECORDER ALF503. Made for BBC
computer but suitable for others. Includes mains adapter, leads and
book £15.00 ref 15P43R

VIDEO TAPES. Three hour superior quality tapes made under
licence from the famous JVC company. Pack of 10 tapes New low
price £15.00 ref JISP4

PHILIPS LASER. 2MWHELIUMNEON LASERTUBE. BRAND
NEW FULL SPEC £40.00 REF 40P10R. MAINS POWER
SUPPLY KIT £20.00 REF 20P33R READY BUILY AND
TESTED LASER IN ONE CASE £75.00 REF 75P4R.

12 TO 220V INVERTER KIT. As supplied it will handle up to about
15w at 220vbut with a larger transformerit will handle 80 watts. Basic
kit £12.00 ref 12P17R. Larger transformer £12.00 ref 12P41R.
WIND UP SOLAR POWERED RADIOI FM/AM Radio takes
rechargeabie batteries. Complete with hand charger and solar
panel. £14.00 REF 14P200RA

BARGAIN NICADS AAA SIZE 200MAH 1.2V PACK OF 10
£4.00 REF 4P92R, PACK OF 100 £30.00 REF 30P16R.
FRESNEL MAGNIFYING LENS. 83 x 52mm £1.00 ref BD827R.
12V 19A TRANSFORMER Ex equipment £20 but OK
POWER SUPPLIES Made for the Spectrum plus 3 give +5 @
2A, +12 @700mA & -12 @ 50mA. £8 ref Q8P3

UNIVERSAL BATTERY CHARGER. Takes AA’s, C's, D's and
PP3 nicads. Holds up to 5 batteries at once. New and cased, mains
operated. £6.00 ref 6P36R.

IN CAR POWER SUPPLY. Plugs into cigar socket and gives
3,4,5,6,7.5.9, and 12v outputs at B00mA. Complete with universal
splder plug. £5.00 ref SP167R.

QUICK CUPPA? 12vImmersion heater with lead and cigar lighter
plug £3.00 ref 3P92R. Ideal for tea on the movel

LED PACK . 50 red, 50 green, 50 yeilow all 5mm £8.00 ref 8P52

THIS MONTHS
SPECIAL OFFERS

MS MP3 #19.00
VHF/UHF TV Receiver,converts RGB or
composite monitor into colour TV. Brand new

and cased.
#19.00 each. REF: EWI9P1

E GENCY LI #5

Fully cased units with two swivel lamps mounted
on the top. Just add a 6V sealed lead acid battery
and you have a complete automatic system.
Gives about 3 hours of light as soon as the mains
fail.

Our Price #5.00. REF: EW5P1

IN
3 ach
You can have a 2 Mtr length of mains cable with a
fitted 13A plug (with sleeved pins) for just 30p!
Minimum quantity: PKT 10 #3.00 REF: EW3P1
or you can have PKT 100 #27.00 REF: EW27P2

AB PLUG from

DLE n
#3000 for 3

These are BT Curlews. They are not new and
have been stored in sunlight so the plastic cases
are discoloured. They also have handset aerial
missing. This is a standard telescopic aerial -
piece of wire will do! These are NON
RETURNABLE.

Our Price PKT 3 for #30.00. REF: EW30P1

rkin

PC CORNER

286 PC PACKAGE
you get...

286 PC with Imb RAM
MONO MONITOR
102 KEYBOARD
1 FLOPPY DRIVE
40MB HARD DRIVE

DESKTOP CASE

COMPLETE SYSTEM
READY TO GO

OUR PRICE JUST
£299.00 !

ANSWER PHONES from only
#18.00

Yes its true BT approved push button dialling.
These are customer returned units and have two
faults. We will supply you with a chip to cure one
of the faults then you have to sort out the other
problem! NON RETURNABLE.

Price #18.00 each REF: EW18P2

or #60.00 PKT 4 REF: EW60P2

W (0)
LCD DISPLAY

Once again, BT approved push button dialling
answerphones. LCD display, digital speech chip,
fast rewind, memories plus all the features found
on a BT Response 400 machine. Again, we will
supply you with a chip to cure one of the faults
then you have to sort out the other problem!
NON-RETURNABLE.

Price #28.00 each REF: EW28P2

or #100.00 PKT 4 REF: EW100P1

-G

WER SUPPLIE
PHON /
If you need a DC plug in power supply for the
above answer phones they are #4.00 each.
Price #4.00 each REF: EW4P5

SOME OF OUR PRODUCTS MAY BE UNLICENSABLE IN THE UK

SW

PC CASES Desktop case +psu £51.60 ref BPCC1, Deluxe slimline
case +psu £60.00 ref BPCC2, Minitower case +psu £51.60 ref
BPCC3, Deluxe midi case +psu £90.00 ref BPCCA4.
MONITORS Mitac 14° SVGA .39DP £174 ref BPCM02, Mitac 14°
SVGA .28DP £202 ref BPCMO01.
MEMORY 256K Simm 70ns £8.40 ref BPCMI1, 1MB Simm 70ns
£26.40 ref BPCMI2, 4MB Simm 70ns £96 ref BPCMI3
MICE 2 button senial mouse with 3.5° siware. £8.40 ref BPCMI5,
3button seriai mouse with 3.5" s/ware £9.60 ref BPCMI7,
KEYBOARDS 102 AT UK standard keyboard £18.60 ref BPCMI4,
Deluxe keyboard 102 AT UK £26.40 ref BPCMI5.
SOFTWARE MS DOS V5 OEM version. £39.60 ref BPCMI8, MS
WINDOWS V3.1 OEM version, £42 ref BPCMIS.
MOTHERBOARDS 286-16 Headland chipset£46.80ref BPCMB1,
386SX-33 Acer chipset £82.80 ref BPCMB2, 386SX-40 UMC with
64K cache £110 ref BPCMB3, 486SX-25 UMC with 64k cache £191
ref BPCMB4, 486DX-33 UMC with 256k cache £378 ref BPCMBS,
486DX-66 UMC with 256k cache £515 ref BPCMB6.
FLOPPY DRIVES 1.44mb 3.5 drive £32.34 ref BPCDDOS, 1.2MB
5.25" drive £38.40. 3.5" mounting kit £5 ref BPCDDO7.
HARD DRIVES 42M8B IDE 17ms £99 ref BPCDDO1. 89MB IDE
16ms ref BPCDDO02, 130MB IDE 15ms £215 ref BPCDDO03, 213MB
IDE 14ms £298 ref BPCDDOA.
VIDEO CARDS 256k C&T 8 bit SVGA card £19.20 ref BPCVC01,
512k Trident 000 16 bit SVGA card £31.20 ref BPCVC02, 1MB
Tndent 8900 16 bit SVGA card £45 ref BPCVC03, 1MB Cimrus
AVGA3 16.7M colours £48 ref BPCVC04, 1MB Tseng multimedia
£82.80 ref BPCVCOS5.
ADD ON CARDSMulti /O card 2 senal, 1pamalel, 1game, 2 floppy,
2 IDE hard drives. £11 ref BPCAOCO1, ADLIB sound card with
speakers£37 ref BPCAOCO02, Orchid sound card with speakers £63
ref BPCAOCO3.

EXAMPLES OF COMPLETE SYSTEMS
386SX-33 SYSTEM
386SX-33 board at £82.80, case £51.60, 2MB ram £52.80, 42MB
drive £99, 5125VGA card £31.20, 3.5" FDD £32.34, multi I/O card
£11 SVGA colour monitor £174, 102 kboard, £25 build fee if re-
quired. Total £579.34
486DX-33 SYSTEM
486Dx-33 board £378, case £51.60, 2MB ram £52.80, 89MB drive
£166, 512 SVGA card £31.20, 3.5° FDD £32.34, multi l/o card £11,
SVGA monitor £174, 102 k/board £18.60, £25 build fee if required.
Total £939.84.
ALL PC PARTS AND SYSTEMS ARE GUARANTEED FOR 1
YEAR PARTS AND LABOUR.

IN SUSSEX? CALL IN AND SEE US!

MINIMUM GOODS ORDER £5.00. TRADE ORDERS
FROM GOVERNMENT, SCHOOQLS, UNIVERSITIES
& LOGAL: AUTHORITIES WELCOME, ALL GOODS
SUPPLIED SUBJECT TO OUR .CONDITIONS OF
SALE AND UNLESS OTHERWISE STATED
GUARAN'I'EED FOR 30 DAYS.

RIGH, RESERVED TO CHANGE PRICES &
SPECIFICATIONS WITHOUT PRIOR NOTICE.
ORDERS SUBJECT TO STOCK. QUOTATIONS
WILLINGLY GIVEN FOR QUANTITIES HIGHER
THAN THOSE STATED.

‘@il TELEPHONE ORDERS WELCO j
i TEL: 0273 203500 vifA |
FAX: 0273 323077 = i

BULL ELECTRICAL

250 PORTLAND ROAD HOVE SUSSEX
‘BN3 5QT

MAIL ORDER TERMS: CASH PO OR CHEQUE

WITHORDERPLUS £3.00 POST PLUS VAT.
'PLEASE ALLOW 7 - 10 DAYS FOR DELIVERY

TURN YOUR SURPLUS STOCK INTO
CASH. IMMEDIATE SETTLEMENT.
WE WILL ALSO QUOTE FOR
COMPLETE FACTORY CLEARANCE.

MUCH MUCH MORE IN OUR 1993
CATALOGUE. PLEASE SEND 41P , A4’
SIZED SAE FOR YOUR FREE COPY.

CIRCLE NO. 106 ON REPLY CARD
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UPDATE

code sound nasty, it can quickly destroy
loudspeakers.

But of course the player cannot know that
its output is connected to a video CD
decoder which needs the code to make
pictures. So 65% of all CD players will not
work with video CD decoders unless the
factory making the disc plays a very simple
trick of its own.

The factory simply leaves the muting flag
off any data disc that is a video CD. It’s as
easy as that. Nimbus sent a report on muting
to Philips and is understandably angry that
Philips is talking about modifying future CD
players to ignore the muting flags, instead of
writing the no-flag requirement into the
White Book standard for video CDs.

The Nimbus option makes video CD
backwards-compatible with many existing
CD players, but the Philips option makes
video CD compatible only with expensive

CD-I players and future generations of
modified audio CD players.

The wrong decision on this small point
will mean the difference between
commercial success and failure for video
CD.

In a parallel move, the same four giants,
have joined with Thomson Consumer
Electronics, Hitachi, Mitsubishi, Sanyo,
Sharp, and Toshiba, to agree a single
standard for a new generation of digital
video tape recorder for home use.

The aim is to find a digital standard which
will be suitable for recording existing TV
programmes, and future high definition TV
formats. Matsushita, Sony, Philips, and
Thomson have all been working on this
separately.

The ten companies are already agreed on a
basic specification. The digital VCR will
convert the analogue picture signals into

Blue Lightning strikes at Pentium

ith massive shortages of the

Pentium microprocessor lasting for
most of this year and well into 1994, IBM
is betting that its superfast 486
microprocessors will find a widespread
market.

IBM’s triple-clocked 486
microprocessors, dubbed Blue Lightning,
is available in a 25/75SMHz version; a
33/100MHz version is due in the fourth
quarter.

Blue Lightning has twice as much
cache as Intel’s 33/66MHz DX2 and uses
half the power. The 25/7SMHz version
runs at 26Mips compared with 25Mips

for Intel’s 33/66MHz 486. The
33/100MHz Blue Lightning runs at
34Mips.

IBM’s licensing agreement with Intel
prevents it from selling the chips directly.
Customers will have to buy the chips in
sub-system products.

IBM believes that the Blue Lighting
will win over some customers waiting for
Intel’s 