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Des: and Verity Circuits. Fast. 
Eleqronics Workbench-ir- 

Analog odule includes: 
- complete control over all component values 
. ideal and real—world models for active 

components 
. resistors, capacitors, inductors, oansfonners, 

relays, diodes, Zener diodes, LEDs, BITS. 
opamps, bulbs, fuses, JFETs, and MOSFETS 

. manual, timedelay, voltage-controlled and 
current-controlled switches 

. independent, voltage-controlled and (ýtment- 
controlled sources 

- multimeter 
- function generator (1 Hz to 1 GHz) 
' dual-trace oscilloscope (1 Hz to 1 GHz) 
' Bode plotter (1 I‘I'IHZ to 10 GHz) 
0 SPICE simulation of transient and steady-state 
response 

Digital Module includes: 
0 fast simulation of ideal components 
: AND, OR, XOR, N01", NAND and NOR ganes 
- RS, IK and D þip-þops 
0 LED probes, half-adders, switches and seven- 

segment displays 
- word generator (16 eight-bit words) 
¢ logic analyzer (eight-channel) 
- logic converter (converts among gates, truth 

table and Boolean representations) 
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Complement Your Test Bench 
Here’s why Electronics Workbench belongs on your test bench: 
Wires route themselves. Connections are always perfect. And the 
simulated components and test instruments work just like the real 
thing. The instruments are indestructible and the parts bin holds 
an unlimited supply of each component. The result: thousands of 
electronics professionals and hobbyists save precious time and 
money. Over 90% would recommend it to their friends and 
colleagues. Electronics Workbench: the ideal, affordable tool to 
design and verify your analog and digital circuits before you 
breadboard. 

And now the best is even better - Electronics Workbench 
Version 3.0 is here. It simulates more and bigger circuits, and 
sets the standard for ease of use. Guaranteed! 

63 Features in Version 3 5330305051 
. new components include JFETs, MOSFEFs, Wprklgengh 

voltage-controlled and current-controlled sources 
and manual, time-delay, voltagecontrolled and 
current-controlled switches 

a real—world models for oparnps, BJTs, JFETs, 
MOSFETs and diodes - (we-r 100 models available 

- MS-DOS version now supports up to 16 MB of 
RAM for simulation of bigger circmrs 

. new Microsoft'a Windows ” version available 
0 technical support now also available on 
CompuServe 

.
.

7
.

M
‘

-
2

;
~

z
:

:
=

=
1

1
.

,
y

-
 

- 
' 

JV
!"

 '. 

Just £199! 

Electronics Workbenchi 
The electronics lab in a computer” 

Call: (0827) 66212 _ e 
17’ Middle Entry. Tamworth. Staffordshire, England 379 TNJ 
Fax: (082?) 58533 

*BGday moneyback guarantee. 

Shipping charges — UK £11.99. All prices are plus VAT. 
All uaoemams are me property 01' their mspective wars. 



Here is the news... 
What’s going on in the technology world 
A news view from all points of the compass f 

Research World 
Technical advances from around the globe. 

The Generation Game 
An EPROMless Colour Test Pattern Generator. Another 
superb project from Paul Stenning. 

The Mains Attraction 
A Handy Gadget to check mains socket wiring. 
Mark Price keeps us all safe. 

The Switcher Part 5 
Mike Meechan ýnalises this project with a relay option, ease 
construction and a few circuit updates. 

Signal to Noise 
Another batch of correspondence from the post bag. 

Transmnssnons 
Val Thorens details a handy device for guitarists who can’t 
seem to get untangled. 

The Evolution of Audio 
Amplifier Design Part 2 
John Linsley- Hood moves onto the transistor and its early use in 
this ýeld of electronics. 

Going Underground 
How do you keep a building warm the whole year round without 
any input from man—made energy? Paul Freeman-Sear investigates. 

Sound Level 
Measurement . 

a Douglas Clarkson checks out the s with custom made chips. 

Electron Beam - . ‘ 
Diagnostics 
Andrew Armstrong reports on the latest, ingenious method of 
measuring voltages without a wired connection. 

Where innovative ideas turn into inventions. 

5 7  At Your Service 
The one stop shop for PCBs past and present. 

my Technoshop 
More offers and exchanges in our monthly team-up with The 

E
l 

B
B

E
E

E
B

E
E

 

Technology Exchange. 

Future View 
Dr. John Thompson,lTs multimedia architect on how Intelligent 
Communication Networks will enable a revolution in television. 

Quantum House 7 
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Multimedia goes on-line 
On Demand lnfonnation Pic is 
heralding its multimedia single-source 
on-line information access system as the 
most significant breakthrough in 
information communications this century. 

While history has yet to award the 
comms prizes for the 20th Century, and 
multimedia is struggling to assert itself 
in the face of recession and information 
technology overload, it nevertheless seems 
likelylthat highly centralised, user-driven 
on-line information storage and retrieval 
will become central to communications, 
especially for businesses and services, 
before the year 2000. 

Most on-line systems are text-based 
and rely heavily on live phone 
communication. Call charges and service 
charges tend to mount up quickly. The 
system set up by On Demand 
Information provides users with their 
own in-house PC-based index, so that 
only the calling and dumping of 
information takes place on-line. “Fuzzy" 
search techniques, as well as index 
searching is used to help locate relevant 
data - if no definite reference is known, 
“clues” can be entered to locate relevant 
information. Multimedia shows its 
advantage here as sound and graphics 

information can be exchanged, and 
added as well as text 

The basic tools of the system are a 
386 or 486 IBM PC, or compatible with a 
graphics card, an autoscanning high-res 
super VGA monitor, and an ISDN card 
enabling connection to ISDN lines for 
data transfer. The graphics and ISDN 
cards are developed by On Demand ‘ 
Information. Up to eight users can share a 
party line, and all the PCs on the network 
can pass information to each other. 

The central information-holding 
computers are backed up at various 
locations for security, and information 
can be updated daily. 

The advantage to both information 
seekers and information providers is a 
centralised location, fast updating, and 
(it is hoped) a massive reduction in 
postage, paperwork and paper storage. 

The most likely markets for 
centralised information initially will be 
well-deýned industry sectors. On 
Demand Information is already available 
to be construction industry - poised for a 
new take-off soon, according to 
economic pundits - through BCQ. a joint 

venture between On Demand Information 
and the Building Centre Group. . 



More low 
power SRAMs 
A new MEMORY from Mitsubishi is 
the third-generation, super low power 

256K SRAMs, including products for 

3V and 5V operation. The new devices 
have a maxim um operating current of 

mm at 3.3V and 50 m A  at 5.5V, with 

a maximum standby consumption of 

2uA. Access times are 55 or 70 
nanoseconds at 5V, or 85, 100 and 

120ns at 3V. Package options include 

28—pin, 0.6in DIPs, 28-pin 0.45in SOPs, 
28-pin 8.13 TSOPs and reverse pinout 

packages. The SRAMs are organised as 
32K x 8—bit CMOS. All inputs and 
outputs are directly 'I'I'L compatible. . 

CD-i takes oft 
It looks as though the Philips CD- 
Interactive games and video disk system 
is going to become an established 
format, despite the reluctance of 

consumers to invest in new systems 
these days. CD—i is reported to have 
outsold Sega’s Mega CD games machine 

in Dixons stores in the UK. Worldwide 
sales of CD-i players are now around 

350,000. 
Good prospects following Christmas 

sales in Europe and the United States 
were even considered newsworthy by the 
national press. Another major ýlm 
studio, MGM, signed up to release 
movies on CD—i at the International 
Consumer Electronics Show in Las 

Vegas in January, joining Paramount 
who signed in 1993. Warner Brothers is 
also expected to sign later in 1994. 

Another important prospect i s  good 

.,‘,,,,,a_»e.9exwxe 

sales of CD-i discs. prompted by the 
release of several new disks just before 
Christmas, including adult mystery 
thriller Voyeur, and The Joy of Sex. 

Soon to follow is the Full Motion Video 
(FMV)version of Virgin Games 

interactive chiller mystery The 7th 

Guest, now scheduled for March/April 

1994, and an completely new CD—i 

version of science ýction “inner space" 
adventure Microcosm, also scheduled 
for May. . 

Multilayer 
Flexi Board 
Northumbria Circuits have recently 
produced a multi-layer þexi—rigid 
circuit board. The 20 x 14—inch boards, 
which have to control all aspects of 
Formula One engines as part of the 
cars’ electronic engine management 
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system, were temperature-tested for 

racing conditions at Cape Environmental 
Engineering of Warwick, England. 

The thermal and mechanical shock, 

vibration and stresses that components 

in a Formula One engine, including the 

þexi-rigid PCB, endure in a racing car at 

up to 200 mph are particularly severe. 
The two-day temperature tests had to 

simulate the thermal conditions to 

ensure that the boards would be reliable 
under these extreme circumstances. 

The tests were carried out in 14—hour 
temperature cycles from - l 0 degrees 
centigrade to +85 degrees centigrade, 
over a 48-hour period, and held at the 

extremes of temperature for an hour 

between cyclcs. 

Following the increasing trend 
towards simulation at various stages in 
development, the boards completed the 

tests successfully and are now 
performing in Formula One 
championship cars. . 
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WindowSaie combats window 
danger to car children 

Recently, the danger to young children 
of electrically-operated car windows has 
been back in the news again, but it is not 
new. Children have lost their Lives 
before. trapped by the accidental 
operation of an electric car window. 
Casualty departments know that many 
more children are injured than are killed, 
though the injuries are not widely 
reported. 

The WindowSafe is designed to 
increase the safety of electrical 
windows, allowing the window to detect 
an obstacle, and wind down to free the 
trapped person. 

If the window encounters resistance, 
such as a human limb, while the winding 
switch is being operated. WindowSafe 
will stop the window. The window then 
reverses about six inches to free the 
victim. 

The window will then remain 
stationary for several seconds, so that an 
accidental winding cannot be quickly 
repeated by, for instance, a toddler with 
her foot on the switch. 

Advanced design features (patent 
applied for} distinguish between friction 
and an obstacle. A window can retain 
the power to drive past friction, while 
limiting the peak pressure applied to a 
limb. 

This aspect is central to the 
usefulness of the product. If the 
WindowSafe were to operate falsely, 
winding the window down as it 

encounters a sticky patch on the 
runners it would soon be 
rejected by the user. At the same 
time, it is vital to limit the 
pressure applied to someone's 
limb. The system works so 
well that in many cases the 
peak pressure on a trapped 
limb before the Windowsafe 
begins to operate can be less 
than the force simply 
required to overcome 
windowframe friction. 

The standard model is 
installed in the window 
circuit, where it can 24-:- 

protect all the electrically- 
operated windows (and 
sunroof) in the vehicle. 

The protection may be temporarily 
overridden, for the safety of drivers in 
potentially perilous situations, such as a 
woman drivers alone at night, or in areas 
where there may be risk of attack. 
Drivers have had bags or jackets 
snatched by thieves reaching through 
open windows while the car waits at a 
junction. To override the protection, a 
separate switch, for instance. the 
window-washer, must be operated at the 
same time as the window switch is in 
use. Installers can choose a suitable 
switch which is convenient for the driver 
without compromising the normal 
protection. 

The project started in 1992 with the 
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news story about the 
child killed by an electric window. 

The design went through seven 
stages of development, starting with a 
basic overcurreut detector, which could 
only be set to work with one individual 
window, to the present microprocessor 
controlled unit which is tolerant of a 
wide range of operating conditions, and 
contains the patented feature. The AA 
and Halfords, the car accessory people 
are currently evaluating the product. 
The Distributor of WindowSafe is: 
Scmpal Ltd. 
Phone 0905 617544 
Fax 0905 617545 

MT-s Phone on the street 
The Mitsubishi TAGS-2 analogue 
ETACS MT—S handheld cellphone is 
now out and about and should appear in 
high street stores at around £149. Based 
on the award-winning MT-7, and MT—8 
weighs only 230g with standard battery, 
and at 156x56x24mm fits tidily into the 
hand. It can store up to 20 numbers and 
auto-redial unanswered numbers. The 
backlit loucharacter LCD screen has a 
storage capacity of up to 32 digits. 
Volume control moves through 7 levels, 
and ringing rises to a maximum volume 
if a call continues unanswered. The 
phone can be locked to prevent 
unauthorised use. 

The MT—7 can exploit two types of 
battery. The standard battery typically 

provides 50 minutes of talking time or 8 
hours on standby. The extended NiCad 
option provides around 110 minutes of 
talking time or 20 hours on standby. An 
optional desktop charger can fast-charge 
a standard battery in one hour or the 
extended battery in 2.5 hours. When 
connected to the phone. it will also 
trickle-charge either battery in 8 hours. 

Also available is a hands-free car kit 
for mobile use, and a cigarette-lighter 
power connection in two versions, one 
with an external antenna connection. 
Other options include an in-car cradle 
and a leather case. 

The MT—7 comes complete with _ _ 
NiCad battery, travel charger, AC mains 
adaptor and manual. . 
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Electron 
Beam Tests 
for VLSI 
Professional Component Services. part 

of the UK Ministry of Defence Research 
Agency’s Quality Assurance Arm, has 

acquired a leading electron-beam 

probing system to carry out failure 
analysis on complex l. 

The IDS SOOOHX electron beam 

probe is made by Schlumberger 
Technologies, provider of around 90% 

of the world’s e-beam prober market. 
Used to carry out non-desturctive high- 
bandwidth measurement on complex 
ASICs and other VLSI (very large scale 
integration) devices, e—beam probers are 
used by semiconductor manufacturers, 
but are not readily available to smaller 

chip design companies and in-house 
teams producing lower volumes of 
custom semiconductors. Companies like 

PCS - which formerly specialised in the 
evaluation of components for defence 
use — can now make this service available 
to other designers. 

The IDS SOOOHX is the most recent 
of Scblumberger’s advanced IC 
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diagnostic systems. Like the widely-used . ' 
IDS SOOOPIus, it uses an electron4optiCal ‘ ' 
column and positioning system to probe 
chips up to 32mm square. With a probe 
size of only 80 nanometres, generated by 
a lanthanum bexaboride electron source. 
semiconductors with sub-micron 

fabrication geometries can be probed for 
faults. Voltage-contrast images can be 
acquired form passivated or 
unpassivated devices. Measurement is 

speeded up by a unique waveform 
acquisition technology, known as dual— 
gate acquisition, which works by 
minimising the averaging needed to 
obtain the best signal. Dual—gate 
acquisition removes correlated system 
noise. so that very small signal levels 
can be determined. For instance, voltage 

levels between memory cells and sense 
ampliýers in modern CMOS static rams 
are less than 100 millivolts. 

Electron beam probing works by 
reflecting an electron beam from the 
item under test, and measuring the 

strength of the reflected beam. See page 

54 for a detailed explanation. . 

The Sensaura 
sound from EMI 
The audio engineers in EMI’s research 
laboratories at Hayes have found a way 
to reproduce dummy head recordings 
through conventional loudspeakers. 

CRL’s new Sensaura microphone 

system imitates the human hearing 
process, using digital signal processing 
to encode the signal from a dummy-head 
“binaural” microphone arrangement and 
enabling it to be replayed on normal 
stereo speakers. This new recording 
presents a three dimensional sound 
image, containing height information 

which extends out beyond the speakers. 
CRLs engineers have been making 

SensauraTM recordings using analogue to 
digital converters made by Yamaha 
which supplies a 19-bit digital signal to 
the Sensaura multi-channel signal 
processor, and a Yamaha DRU8 eight 
track 20-bit digital recorder. 

The mold-channel signal processor uses 

conventional multi-microphone techniques, 
making it suitable for use with both live 
and overtracking recording methods. 

It has already been used on Frank 

Sinatra’s Duets album and on Milla 
Jovovich’s forthcoming album and in 

many experimental classical recordings 
at Abbey Road and Symphony Hall. 

Birmingham. The first complete 
SensauraTM classical recordings are due 
to be issued in the Autumn. . 
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Technical Advances from around the Globe 

Software reach business cards 
c ognitive Technology Corp. has announced software that 

reads business cards directly into databases. One pass of 
any handheld scanner over the business card and card reader 
performs instant optical character recognition and automatically 
inserts all key information into database ýelds. BCR is now- 
working with the Lotus Organizer’s Address Book, but other 

databases will be supported in the future. 
BCR uses an adaptive threshold technology to automatically 

adjust scanned images in real—time for maximum recognition 
accuracy. The company also claimed its scale-tongray 
technology improves legibility of black-and-white images on a 

computer monitor. 

ATM and the cable Industry 
A synchronous transfer mode (ATM) switching technology 

should get a huge boost from the cable industry. ATM is ' 
uniquely suited for video-on-demand (VOD) services. 
The massive switching required to deliver VOD initially seemed 
to favour the use of massively parallel processors. The 

. technological hurdle most often cited for VOD systems has 
been the vast amount of storage necessary ~ 3 menu of 400 
movies would require about a terabyte of storage. However, the 
more fundamental challenge may lie elsewhere. The problem in 
building a dedicated hardware VOD device is primarily ' 
switching, rather than storage. 
An original expectation, among many in the cable industry, was 
that massively parallel computers acting as video servers would 
be the only technology currently available to allow thousands of 
simultaneous digital video streams to be routed. It now appears, 
however, that much less sophisticated servers can be used if the 
task of routing is handed over to ATM switches. 

Broadband ATM designs 
5 everal large broadband switching companies have given 

some details of their Asynchronous Transfer Mode (ATM) _ i 
switch prototypes. Industry leaders such as AT&T Co., Fujitsu 
Ltd., Siemens AG, NBC Corp., Hitachi Ltd. and Mitsubishi 
Electric Corp. share'a common view of ATM deployment patterns 
in wide—area networks, and the similarities in marketing plans are 
leading to similarities in system design. ' 
Customers will ýrst ask for virtual-path services as extensions to 
local-area networks which will require lower-level, passive ATM 
equipment like cross-connect systems, add-drop multiplexers and 
access multiplexers. Demand for switched virtual channel services 
by the turn of the century will drive a second-stage deployment of 

full-featured ATM switches. 
In the ATM schemes developed by the International 
Telecommunications Union, virtual channels are deýned as the de 

facto point»to—point links established between two ATM nodes. 
Multiple virtual channels of similar services. such as video, data 

or audio, are clustered into virtual paths. Telephone companies 
will ýrst allow customers to set up permanent virtual circuits for 

ATM cell relay. These will offer established bandwidth, but will 
let customers pay on an sis-needed basis, rather than as a 

permanent lease cost similar to that for a T I  line, 
Unlike the LAN-emulation and campus switch vendors in the 
local—area environment, who can deploy ATM using a variety of 
topologies and interface speeds, broadband switch vendors have 
to plan their hardware deployment of cross-connects and switches 
carefully. to ensure that technology does not outpace user demand 
by too large a factor. 
Despite the greater complexity of providing ATM cell assembly 
on top of Sonet payload framing. the advances made in very large 
scale integration (VLSD circuitry in the last few years have 
aIlOWed NTI‘ to signiýcantly shrink system sizes. The prototype 
ATM cross-connect platform is one-tenth the size of a Sonet-only 
prototype devleop'ed in the late 19805, Tokizawa said, and uses 
multiple CMOS. BiCMOS and CaAs ASICs for cell assembly 
and switching. 
Bell Labs has assembled what it calls a cross-connect 
“mainframe", consisting of four of the systems described by N'l'T 
linked by a junction frame for a total throughput of 80Gbitst's. 
The card slots in the mainframe will accept line cards operating at 
the three ATMfSonet rates of lSSMbits, 622Mbits, and 2.4Gbits. 
Slower virtual paths are fed into a shared-memory fabric interface 
multiplexer card, which feeds the heart of the mainframe, an 8 x 8 
shared—memory switch with 2 lr'2Gbit capacity. Bell Labs is 
already working on a second-generation 256 x 256 switch design, 
with a total capacity of 640Gbitsl‘s. 

New HTS device 
n escarchers at Westinghouse Electric Corp.’s Science & 

Technology Centre are preparing to deliver an upgrade of a 
prototype device called a ýlter bank channelizer. The four—channel 
device is based on microstrip ýlters created with a high—temperature 
superconductor (HTS) of yttrium-barium-copper—oxide. 

The device was designed as part of the US. Navy’s high- 
temperature superconductor space experiment. managed by the 

- Naval Research Laboratory. 
In terms of frequency, each channel Is 50 MHz wide, and 

separated from the next channel by 65 MHz. The centre 
frequency 1s 4GHz. 

Each channel of the unit is made of two microstrip ýlters 
with a hybrid coupler connecting them Parameters such as 
length and spacing of the strips dictate the frequency to which 
the channels are tuned. Each ýlter ts about 100 microns wide, 

- and each channel (two ýlters) is about 1.25 inches wide. 
The advantage of HTS filters is their diminutive size and 

light weight, at least compared with waveguide ýlters or 
dielectric resonators, which are important considerations in 
space—based applications. If used for communications, the ýlters 
would almost certainly be deployed in an array to cover a wide 
spectrum. Even with the cooling unit necessary to refrigerate 

, RTS materials to their transition temperature an HTS' 
channelizer array would be lighter and signiýcantly less bulky“: 
than waveguide ýlters or dielectric resonators. ' 

The new version of the channelizer is about 25 per cent 
lighter than the prototype and has been re—engineered to be ' 
space~qualiýed. 



old on a minute... did anyone 
post our subscription to 

Electronics in Action?i wouldn’t 
want to miss an issue whilst 

I'm gone 

Don 't worm. tsent it yesterday 
You won’t miss out on any of the superb 
protects or the in-depth articles or the 
latest technical advancements or the 

news a views or the special otters 
or anything else that might happen 

in the eiectronics, science and 
technology worid over the 

next 12 months 

I'r sum .11 Voucher ln<nll. 

‘.411;(-'1 ‘I€( N ! ( : S  0".- Ins... 

N VIC S “beta... "-5"; j SUBSCRIPTIONS 
Please start my 12 month subscription to Electronic: In Actlon 
from the .. issue 
Please print your name and address in BLOCK CAPITALS 

Name . 

Address 

.. Postcode.................................. 

I enclose a cheque/postal order (payable to Electronics in Action) for 2 

Please send this form to: Electronics In Action. PO Box 600. 
Berkhamsted. Hens. HP4 1NL 



N
O

L
L

O
V

 
U!

 
S

O
I

N
O

H
L

O
E

'
I

S
 

#
6

6
!

-
 

HOHVI
N 

3 type of signal as a reference. 

Generation 
An EPROM-less colour test card generator by Paul Stenning 

hen servicing and 
repairing televisions 
and other items of 

video equipment, it can be helpful 
to have a stable and recognisable 
test signal. A colour bar pattern is 
often used for this, and indeed 
many television and video 
recorder service sheets use this 

A variety of other patterns 
are used for specific tests. For 
example, a crosshatch is useful for 
checking picture linearity and 
convergence (colour gun alignment), 
while a checkerboard pattern is ideal for 
setting up the focus. 

The test pattern generator described 
here features these patterns as well as 
horizontal lines, vertical lines, dots, 

blank raster and white screen. The three 
primary colours are individually 
switchable. So for example the white 
screen'can be switched to red; green 01' 

1N4001 

blue for checking colour purity. 

There have been several designs for 
test pattern generators published in the 
past. Many of these are monochrome 
only and are often based on the 

ZNA234E IC. Published designs for 
colour units are often complicated, and 
therefore probably too expensive for 
occasional home use. In addition some 
of these designs require EPROM 
programming by the author. which can 
be an inconvenience. 

_ equipment. ‘ 

= (see "Figure l). A standard composite 

The aim of this design was to 
produce a straightforward reliable piece 
of equipment with no unnecessary frills 
and features. It should be possible to 
construct the unit for around ýfty 
pounds including a case, which is 
cheaper than commercial units having a 
similar speciýcation. Setting up is 
straightforward and requires no test 

Ibo instrument is mains powered 






















































































































