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Take the Sensible Route!

Boordl\/loker is a powerful software tool which provides a
convenient and fast method of designing printed circuit
boards. Engineersworldwide have discoveredthat it provides
an unparalleled price performance advantage over other
PC-based and dedicated design systems by integrating
sophisticated graphical editors and CAM outputs at an
affordable price.

s

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

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

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

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

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

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

| BoardRouter is priced at £295.00, which includes 3 months
FREE software updates and full telephone technical support.
BoardMaker and BoardRouter can be bought together for
only £495.00. (ex. carriage & VAT)
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Fu|| analogue digital and SM support - ground and
power planes - 45 degree, arced and any angle
[racks with full net-based Design Rule Checking.

| Optimized placement by displaying ratsnest per
}component. Lines indicate the unrouted nets.

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

Top down modification for ECOs
Forward and back annotation
Component renumber

Effortiess manual routing

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

Curved tracks

Extensive Design Rule Checking

Full compiement of CAM outputs
Support and update service

Reports generator

Gerber, PostScript & DXF output

Full SMD support

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

Computer aided design doesn't only l
apply to creating circuit schematics
and PCBs. A couple of other
applications are looked into this month
with reviews of Pulsar and Protolab.
Both of these are circuit simulators,
the first dealing with digital and the
second with analogue circuits.

The interesting point about |
simulation of electronic circuits is that
when computers become small
enough and fast enough, there should
be no need to create a circuit out of
discreet components. Instead, a black
box with the required inputs and
outputs will do the job. Inside will be a
microprocessor that runs a simulation
of the circuit.

However, that's in the future,
anyone interested in getting into CAD
now should turn to page 53 (after
reading this) and enter our Seetrax
Ranger competition. There is over
£1500 worth of CAD software to be
won.

Kenn Garroch, Editor

Surface mount devices; how, what,
where and why plus a project that uses
them. AM stereo radio. How it works: we
look inside a radio. All in the next issue
of Practical Electronics.

September 1991 » Volume 27 No. 9

High Quality MOSCODE Amplifier........cccovevvviieicicieeee, 17
This valve based amp gives 100W of superb stereo Hi-Fi power.
PE CIEDRGEIS:. ... e 22 v omin e S50 . e 37

This month, the main board is built and tested.

Product PrevVIEW .......ccoeoviivieiece e 9
PE examines ACE, the latest in educational electronic software.
Technology In The OffiCe ........coovevveeiiiiiciee e, 11
James Carter looks into what is needed in a hi-tech office.

PUISEA LOGIC.......eeieeeeieceieeeece e 46
Sophisticated logic circuit simulation on a PC.

Digital Multi-Meters.........ccceovieiiieeice e, 43
Wanna buy a meter? Jason Sumner examines 7 of the best.

Teach Yourself EI&CtroniCS.......oovvevveeieeiiccce e, 61
Protolab simulates a variety of simple circuits on a PC.

Regulars

WaVEBIBNGLNS ..., 5
Lasers and Sony's Mini-disc, just some of the topics under discussion.
INNOVALIONS ..ot 6
MS-DOS 5.0, ERS-1 and HDTV in the news this month.

SHICON VAIIBY ..o 10
A round-up of interesting ICs from around the world.

New Product Developments .........ccooeeeveviiieiiiii e 25
lan Burley on Sony's Mini-Disc and Samsung's security robots.

HOW [T WOTKS....ooeeeieceeceeeee e 30
What's inside a video camera — Derek Gooding explains.

Data SNBBL ..., 32
Some CRT control circuits from National Semiconductor.

Practical Components........c.ooveviiieeieie e 34
The Battery is vital to portable electronics.

Practical TeChNOIOgY......cccvveiieiiieiceeee e 44
The fax machine, Kevin Jones on the Amstrad and Samsung.
TECANMIGUES ....eveeee ettt ettt 57
Andrew Armstrong desribes a fluorescent light dimmer.

BaTY FOX oottt s 63

New technology could mean the end of video rental.

Editor: Kenn Garroch Advertisement Manager David Bonner Production Manager: Richard Milner Production Assistant: Michael Sullivan Office Manager: Laura Esterman Qffice Secretary: Wendy Rhodes Publisher: Angelo Zgorelec o
Practical Electronics intra House 193 Uxbridge Road London W12 9RA Tel: 081-743 8888 Fax: 081-743 3062 Telecom Gold: 87: SQQ567  Advertisements The Publishers of PE take reasonable precautions to
ensure that advertisements published in the magazine are genuine, but cannot take any responsibility in respect of statements or claims made by advertisers. The Publishers aiso cannot accept any liability in respect of goods not being
defivered or not working properly. ® © Intra Press 1991, Copyright in all drawings, photographs and articles published in PRACTICAL ELECTRONICS is fully protected, and reproduction or imitations in whole or in part are expressly
forbidden. All reasonable precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers is reliable. We cannot, however, guarantee it, and we cannot accept fegal cesponsibility for it. Prices quoted are
those current as we go to press. All material is accepted for publication on the express understanding that the contributor has the authority to permit us to do so. e Practical Etectronics is typeset at Intra Press on Macintosh
computers using Quark Xpress. Reproduction by Tetracolour Ltd. Printing by Andover Press, St Ives plc. Distribution by Seymour Press e ISSN 0032-6372 »

September 1991 Practical Electronics 3



, J 6157‘ gféf/ygfﬂd/ffffgg%ls

» THE ULTIMATE <«

XV2000 Video Companion

..keeomg youm theoictare forthe 05 i sty

"CUSTOM MADE CAsE 8 EASY TO FOLLOW
COVERED STEEL " INSTRUCTIONS

rsat %

LOOKS EVEN BETTER
FROM THE BACK!

LOOK AT HIDDEN
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» MULTI-CHANNEL EXPANDABLE
DECODER
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» DIRECT AUTOMATIC INTERFACE TO SKY
DECODER FILMNET VIDEO £79.99 £36.99
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Wavelengths

If you have any comments, suggestions, subjects you think should be aired, write to PE

ith relation to the article
by Mike Saunders in the
November 1990 issue

about lasers. I would like to know
what happens if two lasers
intersect. Is it possible to have two
infrared lasers operating invisible
beams and then make the
intersection visible or, put another
way, create a movable point of light
in midair?

If this was possible, control of
aircraft could be made three-
dimensional instead of the present
flat radar screen. Each moving light
point would be an aircraft and it
would be simple to see its light
point in relation to other aircraft, its
height, distance from the runway,
even its position on the runway.

Using pulsed lasers it may even
be possible to code a selected
lightpoint to identify a particular
aircraft.

H G Hartog
Lower Hutt
New Zealand

After asking our in-house optical
experts on Astronomy Now, it seems
that because the are coherent, laser
beams do interfere with each-other
when the intersect. Unfortunately, this
has no visible manifestation at the
point of intersection and can only be
seen when the beams strike a surface.
As far as I know, light beams can't
be seen unless they reflect off something
— all the eye sees are reflections.
Another way of looking at the whole
idea is that if nobody has done this so
far then it probably can’t be done
(unless somebody knows better?).

Transparent Translation

Reading through your article on
constructing printed circuit board
in the July issue of PE, I must admit
to being a little confused. The
circuit is obviously from the Frost
Alarm in PE Feb 90 and appear to
be printed upside down, or at least
back-to-front. Looking at the
photographs of the finished PCB,

the tracks have the same orientation
as those showing the layout over
the page. Is this correct? It seems to
me that they should really be
reversed laterally so that when the
transparentiser spray is used, the
dark track lines are closest to the
board giving a good image.

Can you clarify the situation?
A H Wills
Hampstead
London

You are quite right in saying that the
image should be reversed so that the
dark tracks end up closest to the board.
The answer seems to be that the tracks
are printed in the magazine so that
transparencies can be made from them.
These will be the right way around for
this purpose but, as you point out,
wrong for transparentiser. In the end,
the only way to be sure of getting the
correct image is to examine the board
layout and reverse as necessary.

Radio Request

I have noticed recently that you
have introduced a regular page
called how it works. Can I make a
request for something to cover? I
would like to know about the
humble transistor radio, can you
oblige?

T Smith

Royton

Lancs

We aim to be of service, look out over
the next few months and your request
should be granted.

Fuzzy Logic

In the August issue of PE I noticed
that page 28 tried to show the
improvement of HDTV over
standard PAL. Was there a printing
mistake or is there no difference?
All of the pictures are rather
blurred and have lines across them.
A James

Norwich

Norfolk

— Letters

There is a definite difference between
the original photographs but, alas,
production problems cause interference,
the result of which is the lines and
blurring — sorry.

Bad Boards

The quality of the PCBs on page 38
of the August issue of PE left quite
a lot to be desired. Is this the best
you can do? I would have thought
that with all of the latest
technology, computer aided design
and so forth, you would be able to
produce perfect images.

P Williams

Colchester

The problem here was that the artwork
came from the original masters
provided by the author. Fortunately,
you should be able to provide better
boards from Lys Electronics (see the
advert later in this issue).

Sony's New Product

It was nice to see lan Burley back
with  the  New Product
Developments replacement: for
Home Base. I like to keep track of
what is new in the world of
consumer electronics and your's is
the only magazine that, now, seems
to be covering this on a regular
basis.

What I would like to know is
whether the magneto optical
technology used in the Sony mini-
disc will be available for use with
computers? It seems to me that this
is the ideal media to store computer
programs on. It is based on a digital
system and appears to be small and
quite rugged. The 74mins of music
sampled at 44.1MHz should give
182 thousand mega words (at 16
bits per sample) or so - if my
arithmetic is correct. This is a great
deal larger than the average floppy
or even the average hard disk.

A Henson
Stafford
Staffs.
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Innovations
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The Latest DOS
MS-DOS 5, the latest
version of Microsoft’s
well known PC operating
system was announced
recently. Previous
upgrades went some way
to removing the bugs and
making things easier to
operate but, version 5 is a
complete overhaul. While
attempting to retain
backward compatibility
many software packages
work without a hitch.
However, some have a
few problems and some,
apparently, don’t run at
all.

Among other features,
a new DOS Shell has been
provided to help anyone
who doesn'’t like typing in
long commands. This is

basically a file
management system like
Xtreepro  with  the
addition of context

switching. It allows a
number of applications to
be started up at once and
enables the user to move
between them without
exiting. Leaving one and
moving to another is
simply a matter of
pressing a key - the
current state of the
program is saved to disk
and the next program
loaded in and activated.
Although this is rather
slow it can be used to run
sa,y a wordprocessor,
CAD system and, perhaps
programming interpreter
(such as the bundled

Quick Basic) at the same
time.

The other major
improvement of DOS 5
over older versions is the
improvement of memory
management. If there is
extended memory
available on the machine

various commands, a full
screen editor to replace
EDLIN and a QuickBasic
interpreter. The upgrade
pack is available from
Microsoft (0734 500741)
for £69.

ERS-1 Takes Oft

The launch of the first
European Remote Sensing
Satellite, ERS-1 was
originally planned for 3rd
May 1991 but, due to
various hardware
problems was put back
and back. It has now been
re-scheduled to take off
on 16th July from the
European Spaceport in
Kourou, French Guiana.
Fortunately, there was
nothing actually wrong
with the satellite itself, it
was the third stage of the

- that is, memory above
640kb, say 2Mb - then
639k is left for
applications. On the basic
XT this is reduced to
591kb which is not bad.
Other main additions are
increased help on the

6 Practical Electronics September 1991

launcher that caused the
problems. This has now
passed its tests and

should perform to
specification during the
launch.

ERS-1 is the largest
satellite ever to be

All The Latest News From the Wlll'ld 0f Electronics And Beyond...

launched by ESA and it
carries sophisticated
sensing devices that will
reveal any environmental
problems both at sea, on
the ice caps and on land.
The synthetic aperture
radar will be able to take
high resolution pictures of
strips of the earth’s
surface 100km wide as
well as measure the
direction and length of
sea waves from 100 to
1000m.

The satellite, after
going through exhaustive
electrical tests, will be
mounted on the launcher
at the beginning of July
ready for launch on the
16th.

Three days later, ESA
will be celebrating the
10th birthday of Meteosat
2, the second in the series
of European weather
satellites launched a
decade ago.

Originally designed to
have an operational life of
three years, Meteosat 2 is
still active and will take
its final image on 19th
July 1991. Its operational
life was actually only the
seven years between
taking over  from
Meteosat 1 and being
replaced by Meteosat 3.
Many people will have
seen images from this
spacecraft as it was used
in TV weather forecasting
throughout its life.

After taking its final
picture, Meteosat 2 will be
de-orbited allowing its
position in the crowded
geostationary orbit to be
used by someone else.

Project VADIS
Project VADIS has just
been announced as part of
the Eureka programme
for collaborative research.
Aptly code named Eureka
625, VADIS is an acronym
for Video-Audio Digital
Interactive System and
aims to develop the



enabling technology to
allow digital television
with  full 625 line
resolution to be carried by
bitstreams with speeds
from 5 to 10Mb/s. The
project will be divided up
into five main sections.

The first job will be to
define the range of
applications to be
considered by the VADIS
project as well as the
quality, data rates, video
formats, security
encryption and overall
compatibility. Following
this the algorithms
necessary to compress the
216Mb/s video and audio
data by 20 to 40 times to
achieve the target 5 to
10Mb/s will be worked
out.

The development of
systems to multiplex
video, audio and data into
a single bitstream will

follow on from the
algorithm development
until finally the hardware
and software will be
designed into VLSI chips
to allow real applications
to be created. After field
trials are completed the
eventual aim of the
project will be to apply
the technology in
terrestrial and satellite
broadcasting. An
international partnership
including most of the big
names in telecommu-
nications such as BT, the
BBC, Olivetti, Philips,

National Transcommu-
nications, and Siemens,
has an interest in the
project which should see
field trials underway by
1993.

Up to 1250

To cater for the transfer
between current and
HDTV systems, the EDTV
1000 upconvertor from
National Transcomm-
unications is designed to
convert from 625 to 1250
lines.

The usual chicken and
egg syndrome means that
someone will have to
produce an HDTV
monitor before anyone
transmits an HDTV signal
or vice-versa. To
overcome this and
encourage the release of
HDTV monitors, National
Transcommunications

new device converts from
interlaced to sequential
scan (double line-rate)
which reduces the line
visibility and increases
the vertical resolution.

Children On CAD
Part of the fun of being a
child is getting your
hands and face covered in
paint when "learning to
become an artist”". For the
new child that fun has
been  replaced by
electronics.

The latest toy from
Vtech is an electronic
paintbox called Video
Painter. Designed as a
child’s introduction to
computer aided design
(CAD), it sports a palette
of 12 colours and a pen
which can be used as
either a brush or a crayon.
Lines can be thick or thin,
coloured or erased. The
improvements over the
standard paint and brush
include a choice of six
different patterns, an
alphabet, a selection of
backgrounds and a library
of 50 predrawn images.
These include shapes,
animals, fantasy
characters, vehicles and
people, all of which can
be used to make up a
picture. Images can be
enlarged, reduced, copied
and animated.

When finished the art
can be stored on video
tape for later viewing -
bringing a whole new
aspect to home video.

Priced at £79.99 it will
be available from depart-
ment stores throughout
the country.

RGB Interface

Converting from RGB to
composite video and UHF
is now quite easy with the
Wild Vision Chroma 100
series PAL coders.

Many modern
computers, Commodore

innovations

Amiga, Atari ST, IBM PC
to name but a few, output
their colour video images
in analogue RGB. The
separation of the red,
green and blue signals
from the synchronisation
improves the image by
cutting down inter-
channel interference - it
also makes the video
output circuitry of the
computer somewhat
simpler. Most computers
use DACs to convert the
numbers in memory into
voltages that represent
the colour shades on a
monitor. The drawback is
that RGB is generally
incompatible with most
TV and video equipment
which uses a combined
signals made up from red,
green, blue colours plus
the vertical and horizon
synchronisation infor-
mation. Converting to
composite video, as it is
known, has, in the past,
usually meant cons-
tructing some sort of
special circuit.

The 100 series PAL
coder takes 50Hz RGB
and outputs PAL encoded
composite video for both
direct and UHF operation.
The Chroma 135 has one
composite and one UHF
output. The Chroma 150
outputs two composite
signals, two RGB and one
UHF and incorporates a
colour bar test pattern.

Priced at £129 for the
135 and £185 for the 150
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Innovations

Yet another portable from Tos
processor and a V

Xe has a 386sx

they are available from
Wild Vision, 15 Witney
Way, Boldon Business
Park, Boldon Colliery,
Tyne and Wear, NE35
9PE, Tel 091 519 1455.

BT Gets Halfway

BT converts 15 telephone
exchanges to digital
operation every week and
recently announced that it
had converted half of the
country.

Using the touch-tone
dialling system the new
exchanges offer much
faster connect times plus a
host of new facilities. Call
diversion, call waiting,
three way calling, repeat
last call, call barring,
charge advice, code
calling and reminder call
are just a few.

The trunk network
which forms the backbone
of the telephone system
became all digital last
year and was the first in
the world to do so. It uses
more than 1,500,000km of
optical fibre allowing
voice, data and images to
be transmitted at high
speed - it has another
10,000km added ever
week. The 3319t
exchange, the halfway
stage, was reached on
20th June this year when

the Dean of St Paul’s
Cathedral in the City of
London officially closed
the old meachanical
exchange and opened the
new digital one.

Petit Duo

Toshiba, well known for
producing portable
computers has just
announced the launch of
the "smallest printer on
the market". Citizen,
known perhaps for its
watches, has also
launched the World's
smallest printer.
According to the specs,
they ?%ear to be based
around the same engine.

Both machines have 24
dot matrix heads and can
print on standard office
stationary. The only
difference seems to be in
the sizes, the Toshiba
measures 303x80x44mm
and weighs 0.85kg whilst
the Citizen is just
297x90x50 and weighs
1.17kg. The speeds,
battery life and noise
output appear to be just
about the same as are the
prices. The Toshiba
Expresswriter 201 and the
Citizen PN48 both cost
£325.

8 Practical Electronics September 1991

No Tax

Back in July, PE reported
that the new mobile
telephone tax may apply
to the telepoint phone.
Howsever, we can now

confirm that this is
definitely not the case.
The Telepoint system

is not classed as a mobile
phone according to Roger
Best MD of Phonepoint.
Telepoint connects into
the standard telephone
network and does not
make any use of radio
frequencies set aside for
mobile use.

The idea of the tax on
mobile telephones was
designed identify the
mobile phone as a
business perk. According
to PhonePoint, the CT2
phone is a viable
alternative for both
residential and office
communications, it costs

Citizen PNB

. =

less to operate and there
is no comparison to
mobile phones.

RSGB Mag
The Radio Society Of
Great Britain announced
the launch of a new bi-
monthly full colour
magazine. DIY Radio
aims to introduce the fun
of amateur radio to school
children, housewives,
disabled and senior

citizens. Each edition will

feature  construction
projects,  equipment
reviews, news stories, a
wall poster, competitions
and special offers.

The magazine is only
available on subscription
at £9 a year from DIY
Radio, RSGB, Lambda
House, Cranbourne Road,
Potters Bar, Herts, EN6
3JE. [ |



Product Preview

Animated Electronic

Gircuits

A new piece of software from Labcentre Electronics may revolutionise the way in which the
concepts of electronics are taught.

CE, a forthcoming product
Afrom Labcentre is breaking

new ground in terms of
animated electronic educational
software. Circuits are displayed in
an animated form that shows the
current flowing through the
components, meeting resistances,
charging capacitors and triggering
transistors. As the national
curriculum for England and Wales
states:

“Pupils should understand the
behaviour of a circuit and its
components in terms of a model of
charge flow”

ACE sets out to do just this. The

topics that will be covered in the

package include:

¢ Conductors and insulators

* Series and parallel circuits with
bulbs and resistors

* Measuring voltage, current and
resistance

* Fuses

e Variable resistors

¢ Current voltage characteristics

¢ Internal resistance

* Capacitors

e Diodes and rectification

¢ Basic transistor circuits

CLICK ON THE PIRCUTT O

F UrUR CHOICE

The operation of the software is
fully mouse driven and allows the
user to point to components such as
switches and click them on and off.
Current flow is displayed in the
form of animated dots with the
various potentials in the circuit
shown in different colours with
different dot spacings. At the
bottom of the screen are tape-

An animated transistor circuit.

recorder-like controls which start
the current flow, stop it, single step
it and eject to the next project.

Designed mainly for use in
schools either as an "electronic
book" or "dynamic blackboard”, the
software will also be available for
the hobbyist.

Unfortunately, there is a major
drawback with the system in that it
will only work with an IBM-PC 286
(AT) or higher with MCGA or VGA
graphics, it also has to have a
mouse. Not too many schools will
have these to hand and, although
the authors are confident that the
software will do well, it remains to
be seen if there are enough
machines available to allow
widespread use.

For more information contact:

Labcentre Electronics

14 Mariner's Drive

Bradford

BD9 4]T

Tel. 0274 542868 |
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Silicon Valley -

Pump Up
The Voltage

This month's trip down silicon valley examines a VGA LCD driver some new serial memory
and high side power supply circuits.

Single Vision

The quest for the best personal
notebook computer is driving the
silicon industry to produce more
compact and lower power chips.
The latest is an LCD VGA controller
from Cirrus Logic. The CL-GD6410
allows a complete VGA subsystem
to be implemented using only five
chips occupying less than four
square inches.

On a monochrome system, the
system provides 64 levels of grey
and is capable of directly driving
512 colours using an active matrix
LCD. In addition, the Simulscan
feature enables the chip to drive an
analogue CRT at the same time as
the LCD.

The additional components
required for a complete system are
two DRAMs for the video memory,
a clock synthesiser and, if a dual
panel LCD is used, a 64kx4 “frame
accelerator” memory. The latter can
be used to run a 70Hz refresh rate
with an input clock of only 14MHz,
comparable systems must used a
28MHz clock. The reduce rate
allows lower power consumption
as does the shutting down of
circuitry associated with the CRT
when it is not being used.

Serial Interchange

Being able to access memory in a
serial fashion is nothing new.
However, where most systems have
used three or four wires, the Xicor
serial EEPROM family uses two.
The idea is to allow the same chip
socket to be used by devices
offering 1k, 2k, 4k, 8k or 16k of
memory. The same two pins are
used on every chip to communicate
with the microprocessor so
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changing from chip to chip is just a
matter of changing the software.
The two wire communications
protocol also frees up a couple of
controller input/output ports to be
used for something else. Currently
available from Micro Call Ltd (0844
261939) are the X24CO1A 1k byte
EEPROM and the XA24C08 8k byte
EEPROM.

Pump Up The Voltage

The new high-side power supply
integrated circuits from Kudos
Thame are able to produce
regulated 11V output from a 5V
power supply. The term high-side
refers to positioning of a switch
between the positive supply and
the load - low side switching is the
opposite, the switch goes between
the load and the negative supply.
The MAX622 and MAX623 are
ideal for providing the higher gate
voltages required by low-cost N-
channel MOSFET switches. The
high-side aspect of the system
avoids the requirement for costly P-
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channel MOSFETs, PNP transistors
and logic level MOSFETs in
switching and control applications
where only low supply voltages are
present.

The chips operate around charge
pump convertors which eliminate
switching regulators and the
associated cost, size and EM
(electro-magnetic) interference of
inductors. The MAX622 requires
only three inexpensive capacitors
for a complete circuit while the
MAX623 has them built in and
needs no external components.

Able to operate from supply
ranges from +3.5V to +16.5V and
having a quiescent supply current
of only 70uA, they are ideal foe
battery powered switching
applications such as changing over
from mains adaptors to internal
batteries and Dbattery load
management. A useful facility is the
power ready output which
indicates that the high side supply
has reached an operational level.
For more information contact
Kudos Thame on 0734 351010. W
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In The Beginning
Was The Telephone

Technology Feature

The modern office uses more technology than ever before. James Carter observes the
current trends and looks at some of the latest gear.

efore the telephone the height
Bof office technology was

probably the fountain pen.
The telephone revolutionised
communications, especially
business communications and
forced the start of a technology race
that started with the typewriter and
has so far reached the personal
computer.

Jack Of All Trades

The first computers were huge
unreliable affairs built up from
hundreds of valves and taking up
whole rooms. To begin with they
were mainly used by scientists for
research purposes but, by 1951, the
first business computer had been
built. The Lyons Electronic Office or
LEO was custom built by ] Lyons &
Company to run the payroll and by
1957 was producing the weekly
payslips for 15,000 employees. This
machine was a far cry from the
sophisticated desktop machines
that are now commonplace and it
was not until the advent of large
scale integrated circuits in the1970s
tha the size revolution began.
When microprocessor based
systems first appeared the
maximum memory was around 64k
with 8in disk drives using an Intel
8080 and the CP/M operating
system. Things moved on to 5.25in
disks and a Zilog Z80
microprocessor but the basic
operation was still the same. Many
of the early PC applications
appeared at this stage.
Wordprocessing took off with the
infamous Wordstar and databases
and spreadsheets started to become
commonplace. However, until the
increase in processing power
enabled high resolution video

screens to be catered for, graphics
applications and games were quite
rare and nothing compared to what
is available nowadays.

Modern personal computers fall
into three main categories, those

built around the IBM PC
architecture using the Intel 80x86
range of microprocessors, the
Macintosh range, manufactured by
Apple and the rest; Unix, Xenix,
CCPM, Sun workstations and so on.

The IBM PC compatible is the
main workhorse of the small and
medium sized office. The bottom of
the range machines, known as the
PC XT, use the Intel 8088 or 8086
microprocessor and have between

512kb and 640kb of memory. Disk
storage is mainly on floppy disks
though small hard disk drives
capable of holding 10Mb to 20Mb
are now cheap enough to be added
on. These machines are generally
used for wordprocessing, running
small payroll and accounting
systems and small spreadsheets.
Unfortunately they are slow and
have now been superceded by the
IBM AT which comes with a hard
disk drive as standard and an Intel
80286 (i286) microprocessor. Giving
up to ten times the processing
speed it is able to run reasonably
sized databases and large
spreadsheets. A limitation is the
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i286’s inability to run programs
properly in areas of memory larger
than 640kb.

One of the big advantages of the
PC type machine is its
expandability. By placing extra
printed circuit boards or cards in
the back, its capabilities can be
considerably enhanced. Cards are
available for a wide range of
applications from high definition
video displays and MIDI (Musical
Instrument Digital Interface)
controllers to extra hard disk drives
and modems.

Most of the latest PCs use the
i386 microprocessor which
improves the processing speed
dramatically and gives access to
more memory.

At the top of the range are PCs
using the latest Intel
microprocessor, the i486. These are
still in the minority but are finding
applications in banking with large
spreadsheets and other applications
that require very high performance
in a small desktop computer.

Although not as widely used as
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the PC, the Apple Macintosh range
of computers has had a very large
effect on the way in which software
is presented to the user. The GUI or

graphical user interface was
pioneered by Apple in its early
Macs. Instead of the command line
interpreter and the dreaded A>
prompt, windows, icons, a menus
and a pointer (WIMP) are used to
manipulate files and data. By
setting standards for ways in which
things are done, the time taken to
learn a new application is
dramatically decreased. In addition,
the inhearently graphical nature of
the machine means that it finds
many applications in desktop
publishing (DTP). The difference
and rivalry between the Mac and
the PC is such that dedicated users
of either machine won’t even
consider the other - Mac users are
among the most evangelical of
computer people.

The future of the office computer
seems to be heading towards
smaller and more powerful
machines. Laptop computers
offering the similar power to large
desktop PCs are becoming common
and they have the advantage that
they can be folded up and put away
when not in use instead of taking
up a large chunk of desk space.

Getting It Out

The essential add-on or peripheral
for the office computer is a printer.
This provides a way to reproduce
the results of an application in hard-
copy form. In the early days, the
quality was not considered too

Canon LBP 4 laser printer.



If you're serious
about electronics...

this is essential
reading |

Whether electronics is your profession or
simply an absorbing hobby, these manuals are the
definitive reference source.

The Electronics Repair
Manual takes you from
basic principles and
theory through to the
repair and maintenance
of TV’s, radios, home
computers ... and much more.

Hobbiest or professional, you'll find a wealth of
useful information clearly and concisely presented
here. Information that is updated regularly by
supplements of over 150 pages every two to
three months.

As New Computer Express said:
“The Electronics Repair Manual is
a complete reference in itself.

On it own it would be worth the
£44.95 asking price.

The supplements that are already
available and those planned make
it an absolute necessity."”

To receive your copy of either — or both — Manuals

ORDER FORM — SEND NO MONEY

To: WEKA Publishing Limited FREEPOST

(CAPITALS PLEASE)
NAME

on 10 days free approval please complete the coupon below or ring FREEPHONE

The Forum 74-80 Camden Street London NW1 1YW Tel: 071-388 8400
FREEPHONE 24hr Order Hotline. Use your credit card on 0800 289762

For anyone with a
passion for how things
work and how to build
them the Modern e
Amateur Electronics Manual is a must. Page after
page of projects to build and enjoy, ready to use PCB
layouts, simple, precise instructions which are fully
illustrated, offer hours upon hours of pleasure.

And, like the Electronics Repair Manual, this book

goes on growing, supplement by supplement,
guaranteeing that it remains the finest reference
work available.

As Mr. Lawson, Liverpool said:

“As | am studying Electronics at
Fleetwood Nautical College each
and every supplement which | have
received has been extremely
beneficial. | would be lost without
the manuals at my side.

Thank you,”

OVERSEAS ORDERS X
All overseas orders have to be prepaid but will be supplied
under a3 Money-Back Guarantee of Satisfaction. If you are
an overseas customer send no money at this stage, but
return the complete order form. Upon receipt of this we
will issue a pro-forma invoice for you to pay against.
Payment must be made in sterling.

We veserve.lhe right to alter the price and page extent of future supplements.
You will be informed as and when any such decisions are made.

From time to time we wil tell you about other companies’ products and services,
which we feel you might be interested in.

ADDRESS

Please tick here if you would prefer not to take part in this opportunity

160574

POSTCODE

WEKA GUARANTEE

You risk nothing by ordering today — as this title is
covered by WEKA Publishing’s Guarantee of Satisfaction.
If for any reason it fails to match your expectations
simply return it in perfect condition and you will owe

Y E S please send me the title | have ticked below on 10 days free approval:

us nothing.

THE ELECTRONICS REPAIR MANUAL - £44.95 + £5.50 p&p y a/éﬂg""d

(Order No 12800) and subesquent Updating Supplements GRS ey

THE MODERN AMATEUR ELECTRONICS MANUAL — £39.95 + £5.50 p&p E. Evans — Publisher ~* E P ""\
(Order No 12000) and subesquent Updating Supplements f QE Ho

BUY BOTH MANUALS AND SAVE £10 M o Y\
(if | only keep one manual it will be invoiced at full price + £5.50 p&p) e ( o 24hr. Order (“,
GERMANY - AUSTRIA .

SIGNATURE AGE (if under 18)

©, Hotli
FRANCE - ITALY - USA ne
NETHERLANDS \00 6’»/
SWITZE TED KINGDO \22891/ |

e
September 1991 Practical Electronics 13




Office Technology

important since printouts were only
for payslips, account listings and so
on. As wordprocessors developed
the quality of printouts had to
improve to compete with
typewriters. The first high quality
systems employed daisy wheels — a
rimless spoked disk with a letter on
the end of each spoke. Spinning the
daisy wheel until the required
spoke was in position and then
using a solenoid to punch it onto
the paper through a ribbon allowed
print of the same quality as
typewriters to be produced. The
main drawbacks were speed and
noise pollution - a daisy wheel
printer in action sounds a bit like
the start of a revolution.

The main competitor to the
daisy wheel, the dot matrix printer,
originally produced poor quality
output since the characters were
made up from a matrix of points
and the resolution was only about
72 dots per inch (dpi) vertically and
horizontally. This could be
improved by overprinting
characaters so that the dots didn’t
show too much but was still not as
good as the noisy daisy. The major
improvement for dot matrix
printers came with the increa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>