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Design and Verify Circuits. Fast.

Electronics Workbench
¥ Version 3

Complement Your Test Bench

5 l":“ | Here’'s why Electronics Workbench belongs on your test bench:
et 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
clectronics professionals and hobbyists save precious time and

Analog Module includes:
« complete control over all component values
«ideal and real-world models for active

. ;é:?;g;ltll;;durmb inductors, transformers, money. Over 90% would recommend it to t»h?ir friends and
relays, diodes, Zener diodes, LEDs, BITs, colleagues. Electronics Workbench: the ideal, affordable tool to
opamps, bulbs, fuses, JFETs, and MOSFETs design and verify your analog and digital circuits before you

« manual, time-delay, voltage-controlled and breadboard.

current-controlled switches
= independent, voltage-controlled and current-
controlled sources
« multimeter
+ function generator (1 Hz to 1 GHz) . R
» dual-trace oscilloscope (1 Hz to 1 GHz) i .
* Bode plotter (1 mHz to 10 GHz) @ Features in Veslon 3 i EllCC[]‘OIll'CS
« SPICE simulation of transient and S[Cﬂdy—srafﬂ « ewW COI'II[)OIICIIIS include JFE].—S. MOSFETS, W[)Fkbf‘.?nd]
response voltage-controlled and current-controlled sources e L
Fila Edt Ciroutt Widou Falp [ Bt 1 53] 7 ] and manual, time-delay, voltage-controlled and
i ] current-controlled switches
! « real-world models for opamps, BJTs, JFETS,
MOSFETs and diodes - over 100 models available
* MS-DOS version now supports up to 16 MB of
RAM for simulation of bigger circuits
« new Microsoft” Windows'™ version available
* technical support now also available on

CompusServe” JuSt £199!

Electronics Workbench

Digital Module includes: The electronics lab in a computer™

« fast simulation of ideal components =
« AND, OR, XOR, NOT, NAND and NOR gates Ca . 0 2 O 3 2 3 32 ]_

¢ RS, JK and D flip-flops

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!

I

« LED pr¢ bes, halfadders, switches and seven- ROBINSON MARSHALL (EU ROPE) LTD
&I'S”_wn’[ depL’i}:‘S s Nadella Building, Progress Close, Leofric Business Park,
+ word generator (16 eight-bit words) Coventry CV3 2TF TEL: (0203) 233216 FAX: (0203] 233210

L] log{c analvzer (eight-channel) i rorisy-back GuErae.
* logic converter (converts among gates, truth Shigping chrges < UK 24,99 Allprioes a
table and Boolean representations) All trazemarks are le properly of their respective owners. INTERACTIVE
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t is pleasing to see some of our |
aims and objectives materialis-
-ing. Ideas suggested within
these pages have been adopted,
developed and working proto—
types have been produced.

Also there has been a keen
interest in some of our projects
for commercial development.
These will go ahead with agree-
;menf from both parties.

: ﬁ?*&"*ih?’t for aei*

A fair and open society will bnng
benefits to all. The scientific
community in the past has been
justifiably proud of letting the
world know of its discoveries
_through publication. To a large
extent this is still the case. However,
state underfunding of science in
certain countries and therefore a
push towards commercial sponsor-
ship, has led to a tendency to be
more secretive with any scientific
discovery. The resulting competitive
element in some quarters has
changed the race for publication to a
race for a patent. The paranoia can
extend even further if there is a
mistrust of the patents system and
the idea or formula remains in the
head of an individual. A huge amount
of money might be expected from an
inventor before the secrets of the
wonder cure/drug/material/machine
are given up. If nobody can agree
terms, owing to a mistrust, all possi-
ble benefits can be lost.

In an open and considerate soci-

ety everybody gains. We hope this
magazine is providing that service of
an open exchange of ideas.

Paul Froeman-Seay

nwhen compiling tf
T ible forerrors |
s discoverad will he

nagazine, However, the publishers cannot
or from loss arising from those
blished in the next available edition of the

1 Action is published on the third Thursday of the month preceding the
2. The maguzine contents remain the oo
ons Lid, Any reproduction requires written consent of Quantum House 7
Publications Ltd, A1l prices contained in the magazine ere correct at time of going
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arlations in price or availshility after the magazine has gone to press.
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Graphics, Chesh Bucks. Tel: 04594 773082, Printed by Wiltshire (Bristol) Lud.,
Philip 5t., Bedmis ristel BE3 418, lrJ 0272 760076
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Virtual Reality
for keyhole surgery

A joint initiative between The Depart-
ment of Health and The North of Eng-
land Wolfson Centre has set up a satel-
lite research centre based at Manchester
Royal Infirmary to resolve many of the
training problems associated with Mini-
mally Invasive Therapy (M.L.T.) or
keyhole surgery. The technological
input for this project will come from
Professor Bob Stone and his team at
Advanced Robotic Research Limited,
based in Salford.

ML.LT. is seen by many as the biggest
revolution in surgery since the introduc-
tion of anaesthetics. Four years ago, the
country's first Laparoscopic gall bladder
removal was performed, and it is esti-
mated that four fifths of the fifty thou-
sand Cholesystectomies that take place
every year will use laparoscopic tech-
niques in 1994. Naturally, such a high
take-up rate has produced training prob-
lems. These problems are mitigated
slightly because the operation is monitored
by the whole surgical team as a miniature
camera inside the abdomen displays
progress on a 24inch screen. However, a
series of recent critical articles in the press
has highlighted the problem.

Rory McCloy, the Clinical Director
(North West) of the North of England
Wolfson Centre for M.LT. will be in
charge of the satellite centre. He com-
mented: “M.LT. calls for a range of
skills completely different from those of
ordinary surgery. Instead of using our
hands, we do everything remotely with
instruments whose movement is the
reverse of a corresponding hand move-

ment. Also, the screen shows the opera-
tion in 2D and you can’t easily see what
is behind the operation site. [ went to the
United States for my M.LT. training, but
this is simply not feasible on a large
scale. We currently rely on an apprentice
system called proctoring, videos and
laparoscopic simulators. The simulators
are not replicas of the human body.
They are boxes filled with small, fiddly
objects such as sugar cubes, grapes and
chicken legs. M.L.T. students are asked
to peel the grapes and chicken legs and
place the sugar cubes on top of one an-
other. Such tests improve dexterity and
familiarity with the instruments, but they
do not fully prepare them for M.I.T. ona
living human body.”

Prof. Stone, who will take on the role
of Director of V.R. Research at the M.LT.
Centre, explained: “The virtual reality
programme is designed to fill the gap
between the simulator and a real body.
Using a simulator, students of M.LT. will
see virtual internal organs on the monitor
and their actual instruments will move
inside the virtual body just as they would
in real life. There will be sensory feedback
to the instruments in real time. Surgeons
will be able to practise different operations
many times. It will even be possible to
programme in differing degrees of diffi-
culty by covering organs in fat or scar
tissue and moving organs around, thus
placing the surgeon in an emergency
situation without placing a patient in any
danger, This application is believed to be
the first actual use of virtual reality in
British surgical practise.”
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8-voice sound
generator for
game machine
market

A new 8 voice ADPCM sound generator
IC offering highly flexible sound effects
features has been introduced by Yamaha
for the games machine market, and is
solely available in the UK from Polar.
Alongside the device, Polar is offering a
low-cost 16-bit Yamaha DAC, plus an
effects processor IC if required to gener-
ate a complete, cost-effective and highly
integrated system for generating an audio
environment in games applications.

Key features of the YMZ280 ADPCM
sound generator are its ability to generate
8-channels simultaneously from an input
which can be 4-bit ADPCM, or 8/16-bit
linear PCM for high quality applications,
The device offers the capability to sample
at frequencies of up to 44.1kHz, enabling
CD-quality sound reproduction to be

provided, but also offers a minimum
sample rate of 172Hz. An external ad-
dress space of 16Mbytes is available for
wave data, stored in ROM or SRAM.
Other features include the ability to loop
voices, pan them, change the sample rate
- and digital attenuators are provided for
each channel. Wave data can be rewritten
during sound playback.

Alongside the YMZ280, Polar is
offering the Yamaha YACS513 as a low-
cost, yet high performance DIA con-
verter. For systems requiring the intro-
duction of advanced sound effects, a
YS8-225 effect processor can be added
between the output of the YMZ280, and
the input of the DAC. The YSS-225
offers the designer effects such as rever-
beration, delay, flange, distortion and
auto-panning. Each effect is applied to
each input channel independently and
simultaneously by transferring set up data
to the YSS225. The device offers a maxi-
mum delay time of 1.5s, and has sam-
pling frequencies of 32KHz to 48KHz.

For further details please contact Gary
Spinks, Polar Electronics, Cherrycourt Way,
Leighton Buzzard, Bedfordshire, LU7 8YY.
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ROMANSE
in Hants

Hampshire County Council’s ROad
MANagement System for Europe
(ROMANSE) project will be increasing
its visibility among Southampton’s
motorists this summer,

Contracts have been awarded to
Siemens Plessey Controls Ltd. (SPCL)
for two innovative systems. On the
street, moving messages will appear on
signs to provide up-to-date information
to drivers. Additionally, Southampton
will also see the first urban application
of the Automatic Road Traffic Event
Monitoring Information System -
ARTEMIS - in the traffic information
centre (TTIC) on Town Quay.

Variable message signs have previ-
ously been used in the UK to support
traffic management measures and more
recently to reinforce speed limits at
motorway roadworks.

Moving messages will advise motorists
in Southampton of accidents, congestion
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or other disruptions affecting the road
network within the City. This will allow
drivers to take avoiding action, to prevent
increased congestion and disruption.

In addition to the mobile units, Route
Guidance variable message signs in the
central area of the city will provide infor-
mation enabling motorists to modify their
journey out of the city if congestion or
other factors affect their usual route. The
signs are unique to the project and will
provide specific traffic information rather
than just general directions.

Car parking messages will give mo-
torists information about the availability
of spaces in city centre car parks. The
signs indicate which area of the city the
car park is in using a novel colour coding
system. Drivers will be able to see the
actual number of spaces available in each
car park as they approach and thus target
those with spare capacity.

ARTEMIS

The system works by comparing the
relative speeds of moving and stationary
traffic through a complex computer
analysis of images from the project’s
closed circuit television cameras. Having
identified stationary vehicles which may
be indicative of congestion, breakdowns
or accidents, ARTEMIS alerts the road
network controller by flashing an ‘alert
message’ onto his or her display screen.

ARTEMIS will accumulate on compu-
ter, statistics on traffic flow and volume.
These will then be used to assist in the
prediction of future traffic flows and aid
long term planning for specific events.

ROMANSE is partially funded by
the EC’s DRIVE II programme, it is one
of the leading urban traffic management
projects in the country.

WINDOWS based

CAD Toolkit for
RF Engineers

The paper Smith Chart, invented over
50 years ago, provides a graphical
method for solving impedance matching
and transmission line problems.

The new Z-MATCH for Windows
program from Number one Systems
greatly increases the usefulness and
accuracy of Smith Chart techniques, and
adds a wide range of valuable Radio
Frequency Engineering utilities.

It provides RF and Communications
engineers with a comprehensive set of
circuit and system design tools in a re-
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all values of gain, noise figure and third
order input intercept point for a series of
interconnected stages made up from
filters, amplifiers, mixers and attenuators.
For RF amplifier designers, Z-MATCH
for Windows’ ability to work directly

markably easy to use, low cost package.
It works directly with actual lengths of
transmission line, and actual resistance
and reactance values, eliminating the need
for normalisation. The engineer can also
switch instantly between impedance and

admittance charts. oo with S-Param-
Direct readout goptme e eters greatly
from the chart simplifies many
gives immediate design tasks.
measurement of Options include
impedance or plotting stability
admittance param- circles, the cal-

culation of sta-
bility factor,
transducer gain,
maximum avail-
able gain and the
source and load
impedances needed to achieve it, and
even the determination of the component
values to provide source and load
matches for specified Q.

Also included is a collection of valu-
able time-saving utilities for performing
conversions between many of the common
units used in RF engineering, for calculat-

eters, equivalent
component values,
SWR, Q factor and
reflection coeffi-
cient, and for
transmission lines,
distances towards generator and load.
Circles of constant SWR, resistance,
conductance, reactance and susceptance
can be drawn automatically and the
cursor locked to these at will to provide
rapid solutions to matching problems.
Also provided is a Receiver and
System Design tool for calculating over-
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ing reactance and resonant frequency
values, for finding the characteristic
impedance and length of quarter wave and
other transmission line transformers, and
for calculating parameters associated with
Standing Wave Ratio (SWR) and losses
along a transmission line. On ! ,
It includes a library of over 600 sets H Qﬁg@iﬁéiﬁ
of S-Parameter data for the popular il’mﬁggs‘%fmm
Motorola range of RF devices. i en
The program requires a minimum of
an AT286 running Microsoft Windows
3.0 or later, and is available now direct
from Number One Systems for £245.
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IBMs Infobase
in Notts

IBM UK has teamed up with Notting- gggim;yg@@;;&im jé;i

hamshire County Council to develop & Video

Infobase, a unique information system : : g : i%‘m : é’ b E’@

for young people across the county. p v
Infobase is an interactive touch

screen computer, housed in a small : Sales etifg: oo e liuiie

kiosk about the size of an auto- . : 54k »”3 mmm?s:m

matic cash dispenser. Developed

by IBM, specifically to meet the

requirements of the National

Youth Agency’s (NYA) National a0

Youth Agency Focused Access ' : ' :

Information system (NYAFAIS). : :

INFOBASE uses state of the art WWWW%
multimedia technology to provide G;ﬁ@%ﬁﬁé 2" mt”? .

instant access to an extensive
database of information.

The project has been devel-
oped to support and strengthen an
NYA initiative to Open Informa-
tion Shops across the country.
INFOBASE enables its users to
access a comprehensive bank of infor- i :
mation, relating to issues that affect - emphasis is on fun, ‘ed : : SR PR e
young people. Categories include ) .
Education, employment, housing,
money, leisure and relationships. The
effectiveness of INFOBASE was tested
by local youth before the design was
finalised.

The IBM technology, fronted by
colourful computer graphics, allows  offer refreshingly pain ol ; s e T
users to obtain information at the touch asgi ! % '
of a screen, by responding to simple
prompts. The prompts guide the user to
the precise information they require.
The ‘user friendly’ technology means
that the system can be operated without
assistance from others - giving instant
privacy to those who require informa-
tion of a sensitive nature. Leaflets and
brochures held within the Information
Shops offer additional back-up to the
information displayed on screen.
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Research

Technical Advances from around the Globe

Development in neural
network

Research workers at the Georgia
Institute of Technology are developing
neural networks to aid in the
manufacture of integrated circuits. By
providing a better understanding of the
process variables, the networks can help
designers produce higher-quality chips
at lower costs. The networks can also
improve other manufacturing processes
that require control of multiple non-
linear variables.

Georgia Tech already uses neural nets
to model complex semiconductor processes
such as plasma etching and chemical
vapour deposition. The university hopes to
expand the use of neural nets to other IC
processes and to provide real-time process
control that will identify and help correct
equipment malfunctions.

“Manufacturers typically don’t catch
production problems until long after they
occur,” explains Gary S. May, assistant
professor. “The parts processed in the
meantime must be discarded.” Bay
claims that neural nets can help catch
production problems sooner, thereby
increasing yields. The network would
use information from sensors and other
data sources on the factory floor.

Neural nets also promise to simplify
design for manufacturing. They can
show how design parameters translate
into quality variations during
production. A clearer picture of
production tolerances will allow
engineers to be more aggressive with
their designs, says May. Circuits will
not have to be slower than absolutely
necessary, for example, and structural
components can be made even lighter.

Manufacturing engineers, on the other
hand, will benefit by knowing how
process variations affect the final
product. This will help them fine-tune
production equipment. Such optimization
now depends on trial and error and less
accurate statistical methods.

Although neural nets are said to be
30 to 50% more accurate than
conventional modelling techniques, May
believes both methods must play a role
in improving manufacturing.

New sensor interface

A new sensor-interface chip converts,
scales, linearizes, and outputs data in
engineering units over two industry-
standard serial interfaces. In addition, it
also provides excitation signals and
compensation for a variety of sensors,
including thermocouples, RTDs, and
volt and milli-volt sources.

The API 360 is actually a computer
that is configurable in software. Besides
a micro-controller, the chip features a
high-resolution A/D converter, input
multiplexer, programmable-gain
amplifier, reference, and EEPROM.
Selectable input ranges include seven
NIST-standard thermocouple ranges,
two platinum RTD ranges, and ten
voltage ranges. For non-standard
sensors, two software programmable
custom ranges can be stored in memory.

The input multiplexer has four
channels for low-level signals and one
channel for signals up to +/-10V. A
precision amplifiers matches the output
to the input range of the A/D converter.

Up to 32 chips can be connected in a
network and addressed individually over
a single interface. Using the
asynchronous bus, a central controller
can configure each device as needed.

Also available is an evaluation board
to facilitate design. The board includes
a buffered RS-232 port, clock crystal,
voltage reference, cold junction
compensation thermistor, and
configuration switches.

New design technique for
chips

The first working chips developed using
a new design technique called
behavioural synthesis recently went into
production at the Pelco Electronics IC
Design Centre in Kokomo, Indiana.
With help from parent company General
Motors, engineers at Pelco designed the
two integrated circuits in just four
months. One chip is a fast Fourier
transform IC containing 177,000
transistors, the other a decoder
comprising 65,000 transistors.

Behavioural synthesis tools generate
IC schematics directly from C-like
algorithms describing the operation of the
chip. In contrast, logic synthesis makes
designers work at a lower level, defining
and optimizing blocks of logic. Instead
of writing behavioural algorithm,
designers must enter Boolean equations
and other low-level commands.

Chipmakers have been developing
behavioural design methods for many
years, but Pelco claims to be the first to
produce commercial ICs using the new
technology. The final hurdle, says
Pelco, was getting its behavioural
software to share data with commercial
design automation tools.

Pelco engineers created two DSP
algorithms using a language called
Verilog. They then used a proprietary
behavioural design tool called
AutoCircuit to convert the algorithm into
a netlist of circuit modules, including
adders, substractors, state machines,
memory blocks, and control logic. The
netlist was fed directly into a physical
design package from Cascade Design
Automation, Bellevue, Washington, and
automatically compiled into a circuit
layout verified for timing.

AutoCircuit was developed at
General Motors Research and
Development Centre, Warren, Michigan.
Without AutoCircuit, designers would
have spent several months just entering
schematics. Pelco plans to use
behavioural synthesis for all fast-turn
datapath-based ICs.

Dry sodium injection for

fluegas desulphurization
With completion of the first of its two
dry-sodium injection systems for fluegas
desulphurization, NaTec Resources Inc.
of Rouston, claims to have proved the
commercial viability of technology to
reduce SO, emissions by up to 90%. A
system was placed in service recently for
Wisconsin Electric Power Co.’s plant, to
be followed by completion of a second
system next year. Advantages of the
technology include its ability to adjust
to various levels of SO, reduction.



.. Famed throughout the world for it’s incredible intelligence, it’'s enormous
strength, it’s fantastic construction skills, it’s amazing communication abilities,
and it’s seemingly preprogrammed purpose in life. It appears to work like a tiny
computer with a colossal hard drive. But how does it fare with electronic stuff?
Well, that’s something we may never know, as Electronics in Action is just too
big for it to read. This is where we differ, we have the ability to consume 12
months of top quality construction projects, excellent features on emerging
technology and a cornucopia of ideas for only £27 (post free)* if you live in the
UK or £42 if you live overseas.
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the front and surro

from the rear
brain as echoes
also gives the-

the Left and 'Ri'ght channels, as shown.

If this is replayed on a stereo system
without a decoder (like the cinema in the
author’s home town, until last year), it
will sound fine. The Centre channel
sounds will come from the Left and

Right speakers equally, and will there-
fore appear in the Centre. The
Surround signals will also come

from both speakers. However,
the 180 degree phase shift be-
~ tween the two channels will
give this a very wide effect.
A basic decoding system is
shown in Figure 2. This is
based on the original Dolby
.mmund system used in

level high frequency
- sounds, while allowing louder sounds to
_pass unhindered. The delay and noise
 reduction circuits may also contain filter-
ing components, to limit the bandwidth to
the 100Hz to 8KHz specification.
- This system is relatively simple, and
he limitations are apparent. The delay
and noise reduction systems are present
“to remove stray signals from the Sur-
“round channel, caused by slight imbal-
ances and phase shifts in the replay
m. The more advanced Dolby Pro-

stem uses active signal channel-
nology to ensure that any par-

Karaoke tapes, by adjustin;
balance to cancel out the vocals, Ag
delay and noise reduction should be
switched off. Some bass may also be lost,
but this probably won't matter too much 1f

-everyonc is getting drunk!

PGB Construction

The c}rcmt is constmcted on a single .
; avallahle frnrn
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Fit the 22 link wires first, using thin
(approx. 268WG) tinned copper wire.
The components may then be fitted in
the usual size order. The non-polarised
capacitors should have a lead pitch of
0.2", to match the holes in the PCB.
Low cost ceramic or polyester devices
are ideal. Use terminal pins for the off-
board connections, since this will sim-
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plify the interwiring.

IC sockets may be used for the DIL
devices if you wish. Opinion on this
issue is varied, I feel sockets are unnec-
essary on single sided PCB’s, because
soldered IC’s can be readily removed
with a decent de-soldering tool. How-
ever, | would always use sockets in a
PCB with plated through holes.

A R

The voltage regulators and power
amplifier IC’s will become warm in
operation, and should be mounted on a
suitable heatsink or bracket. An 85mm
length of aluminium angle was used on
the prototype, as shown in the photo-
graphs, to transfer the heat to the rear
panel of the case. The closest readily
available bracket is the Maplin “15W
Amplifier Heatsink Bracket” (order code
YQ36P), although you will need to drill
two extra holes.

The mounting tabs of all three de-
vices are internally connected to 0V, so
insulation washers are unnecessary. This
should be the only point where the 0V
rail connects to mains earth,

Case

The prototype was constructed in an
aluminium case, 280mm x 155mm x
75mm. This is often listed as type WBS5.
Before removing the protective film,
check the panels are not scratched
(Maplin, please take note). Once you have
removed this film, you may not be able to
return a damaged case for replacement.

A suitable front panel overlay is
shown in figure 9. This may be photo-
copied (enlarge to 278mm x 75mm)
onto transparent film, and fixed to the
front of the box with clear self adhesive
vinyl. A second paper copy can be used
as a drilling template.
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‘When copying onto clear film, please
make sure the film you use is suitable
for photocopiers. The correct material is
normally sold as photocopier overhead
transparency film, and has a sheet of
thin paper behind it, attached by one
edge. Other types of clear plastic will
probably melt in the copier, which won’t
make you very popular with whoever
has to pay the repair bills! If in doubt,
get the job done at a local ﬁhnlncnpyin g
and printing firm.

Five holes are required in the front
panel for the pots and switches, these
should be 10mm in diameter. The stops
on the Power and NR switches should
be set to give two positions, and the stop
on the Delay switch should be set for
three positions. Please use a proper
double pole mains rated component for
the Power switch, and not.the type fitted
into the prototype! The knobs used on
the prototype are black plastic with
chrome inserts, and are often listed as
types M3 (small) and M4 (large). Mount
the transformer in the base of the case,
towards the left side. Check that the case

lid fixing screw will not foul on it. I
used a 60V A torroidal transformer on
the prototype because it was to hand,
however any torroidal or conventional
transformer rated at 20VA (1.3A at 15V)
or greater will be suitable.

Mount the PCB to the right of the case
on 10mm spacers, with the heatsink bracket
secured to the rear panel. Again check that
the lid fixing screw does not cause any
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problems. The internal photograph of the
prototype should make all this clear!

The rear panel can now be prepared,
with a hole for the mains cable clamp,
and appropriate holes for the audio
connectors. Remove the PCB and trans-
former when drilling the holes.

Phone connectors were used for the
audio inputs on the prototype. Use
insulated sockets to prevent earth loops,
the cheap phono sockets mounted on
insulated paxolin panels are ideal. To
simplify installing the unit into your

home entertainment system, it may be
useful to fit two pairs of sockets, con-
nected in parallel. I used a pair of termi-
nal posts for the loudspeaker connec-
tions on the prototype, again you could
use whatever suits your installation.

Wiring

The internal wiring is shown in figure 8.
The terminals on the PCB and controls
are identified with letters, simply con-
nect ‘A’ to “A’, ‘B’ to ‘B’, etc. If you
intend to form all the wiring into a tidy
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88 Soanbiiii i two primary windings must be wired in flex securely to the metal case, No mains
it IR ;ﬁ;z%*;“?‘%é%géﬁ@&é%%%%%§§§ series for 240V operation. The mains fuse was used on the prototype, a 3A fuse
: e antagy . v iy S : _ !
@ﬁ%ﬁwg‘%mgﬁm@ ﬁmEm}i»g ... input should be connected between the was fitted in the 13A mains plug. There is
B & Nir i " - o
M‘*@ﬁi@ . he :=  brown and blue transformer tails, and space on the rear panel to fit a fuse holder
2 1]
353*@;%% 1 :+  the grey and mauve wires should be you wish. I would suggest a 250mA anti-
z :
i?gg%ﬁmm . connected together (check the label on surge fuse (T-250mA), since the initial
33;@@»;@5 il : the transformer first). On the prototype current surge of a torroidal transformer
i
§§m&3§i3§ ' this was done on a pin of an unused will blow a fast-blow fuse.
& i e . n 4
e “Tomi section of the power switch. However The transformer used in the proto-
?;;&mwing i since you will be using the correct type type had four tails for the secondary
G A Q@i s . - . .
. ; T m et SR of switch (please), you will need to windings. Connect both the red and
b bl s wawmg;§§§§§§3~g§?§?§?!? - solder the two tails together and cover orange wires to the centre pin on the
4 Bl o sy - o
SRRt e i the joint with insulation sleeves. PCB (0V). The yellow wire is then

loom, you may need to use screened
cable for the signal connections, due to
the extra length and the nearness of the
cables. No problems were experienced
using ribbon cable for the short point to
point on the prototype.

If a torroidal transformer is used, the

C45 must be a Class X rated compo-
nent, suitable for direct connection
across the mains. If you use any other
type of capacitor, it will probably ex-
plode sooner rather than later. Mount the
capacitor on the switch terminals, in
parallel with the transformer primary.

Connect the earth core of the mains

connected to one of the outer pins, and
the black wire to the other. Again, check
the label on the transformer first.

Initial Testing

If you have a test meter, it would be a
good idea to check the following
voltages, before finally installing and
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testing the unit. Connect the negative Cathode of D3 or D4 22V +- 2V of IC12 (LF347) 7.5V +/- 0.5V
terminal of the meter to the case of the Pin 3 of IC3 (7815) 15V +/- 0.5V Pin 8 of IC12 (LF347) 3.75V +/- 0.5V
vnit, and check the following voltages Pin 3 of IC6 (7805) 5V +- 0.25V Pin 6 of IC13 (CA3088) 7.5V +/- 0.5V
with the positive probe. Don’t worry if Pin 4 of IC14 (LM383) 11V +/- 1V Pin 5 of IC13 (CA3088)  0.65V +/- 0.1V
any of the readings are a little outside Pin 6 of IC8 (741) 7.5V +/- 0.5V Cathode of D7 (2V7 Zener) 3.1V +/- 0.5V
the tolerance given, however if a reading Pin 7 of IC10 (ZN448) 2.56V +/- 0.05V Upper pin of R16 (68K) -3.8V +/- 0.5V
is a long way out it should be investi- Pin 7 of IC11 (ZN428) 2.56V +/- 0.05V

gated. The values were measured with a Pins 1,7, 8and 14 If all these voltages are correct you can
digital test meter, and some may be a of IC9 (LF347) 7.5V +/- 0.5V be confident that most of the unit is

little lower if an analogue meter is used. Pins 1, 7 and 14 working correctly. The digital section
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cannot be checked easily, but yon will

know soon enough if any of this is faulty.

Check that the heatsink is not getting
too hot - it should be barely warm. A hot
LM383 is a sign of instability - this is very
unlikely but worth checking. If it is unsta-
ble, replace C41 and C42 with polyester
capacitors, and thicken the tracks between
(€39, C41, C42 and the LM383 by solder-
ing tinned copper wire along them.

You can now install the unit and test
it, as detailed below.

Installation and Use

To set-up your viewing area, place one
speaker either side of your television
and two speakers behind your head,
towards the rear corners of the room (if
only one speaker is used its position will
be heard). The effect may be a little
better if the rear speaker(s) are further

!
O |

from the viewer than the front speakers.

The rear speakers do not have to be of
hi-fi quality, since the rear channel band-
width is only 100Hz to 8kHz. On the other
hand though, don’t use the nasty plastic or
hardboard cased offerings that are sup-
plied with many cheaper stereo systems. I
am using a pair of solid wooden cased
speakers that came with a defunct
Ferguson stereo music centre from a local
car boot sale, and these sound superb.

A similar comment applies to the
cable for the rear speakers. The unit
certainly does not need specialist hi-fi
speaker cable, costing several pounds
per metre. However since the cable run
is likely to be fairly long it would be a
good idea to choose something heavier
than doorbell wire. 5A twin mains flex
is a sensible choice, and was used suc-
cessfully with the prototype. Connect

the audio input to your home entertain-
ment equipment. Note that the Audio
Out from the satellite receiver or VCR
needs to connect to both the decoder and
your main amplifier, this is the reason
for the suggestion of paired sockets,
Alternatively the unit could be con-
nected to the Tape Out connections on
the amplifier, and the tape deck con-
nected to the second pair of sockets.

Set the Balance control to the centre
position and the Volume control to
minimum. The Delay and NR switches
should be in the off positions. Set the
main amplifier volume to minimum for
now, and switch on the surround sound
decoder and the satellite receiver or
stereo video recorder.

Choose a mono program (if you have
satellite try Sky News or CNN), and
advance the volume control to about the
10 O’clock position. If you adjust the
balance control towards either end, you
should hear the sound from the rear speak-
ers. When the balance control is adjusted
towards the centre there should be virtu-
ally no sound from the rear speakers.

Leave the balance control at this
position, and select a stereo film channel
(Sky Movies or The Movie Channel). If
the film is in Dolby Stereo, you should
get a significant amount of sound (but not
speech) from the rear channel. If you
can’t get this to work, check your satellite
receiver is set to the main stereo audio
channel (AU1 on Amstrad receivers), and
check the film is really in Dolby Stereo.

Now switch the NR on. You should
notice a significant drop in the treble on
quieter sounds, while louder sounds will
be unaffected.

Switch the Delay to 12ms. You may
notice a slight drop in the treble response,
due to the filter circuits. Switching to 24ms
should cause no noticeable effects. The full
effect of the delay will not be evident until
the front amplifier is turned up.

Set the volume on the main amplifier
to your usual listening level. Now adjust
the level of the rear channel to a level
where the rear sounds contribute to the
complete sound, without intruding.

POWER
OFF ON
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ESR ELECTRONIC COMPONENTS

Station Road, Cullercoats,

Tyne & Wear NE30 4PQ
Tel. 091 251 4363 Fax. 091 252 2296

TRANSISTORS LINEAR ICs SOLDERING IRONS RF CONNECTORS

T4L5-Series

74L500  £0.22 2N1613 E0.31  RC186 £0.33 EDS32  £0.47 CA3UE 0.2 Antex Saldering Irons BNC Solder PLig 50R  £0.83
741501 £0.14 IN17I1 £0.26  BC204AC €072 BDA3L £0.48  CA32d4 €0.3 M 12 Wan £8.18 BMC Solder Plug TSR £0.96
JaLsoz  £QI4 2N1893  £D.29 EC20BR €072 BDS3G £0.66 CASSS £0.2 C 15Watt EE18 BNC Crimp Plug G0R ~ £0.68
741502 £0.44 222184 £0.28  BC20VC  £0.72  RDG45 £0.52 CATAICE  £0.21 G 18Watt £8.41 BNC Crimp Plug 758 £0.68
TALSD4  FO.14 2NZ2194  £0.26  BC20B  £0.72  8DE48  E062  CAZ4TCE £0.39  CS17Wan £8.31 BN Sl Sl £108
7ALE05  £0.14 2N22224 ED18  BC2094 £0.72  3DGS0  £0.63 CAJ046  EO37  MS25Wan £2.41 BNC Chassis Skt £0.80
7ALS08  £0.14 2N2645  £0.80  BC212 £0.08  BDY0Y £0.42  CA3DED £0.7, 5T4 Stand £2.97 PLYBE 5 Drm £0.68
T4LS08  ED14 2N29044  FD.25  BC217L £0.08 BLDEOT £0.80 CA3130 £0.9 35Watt Gas lran £11.58 PL258 11 mm £0.62
FALSI0 EQ14 2NZE0EA  £0.23  BCIIZLE EO.OB  RDX32  f178  CAJIG0E  FO.9€ ‘Gascat Gas lron £15.26 Ehpnm foae
7405107 £0.23 2N2907  £0.20  BCZIZ  £0.08 HDxiic £0.49 R340 05 Low Cost 15 Watt Iran £3.93 BHD UHE sotke £0,08
7415108 £0.21 2N2926  £0.16 BC213LC £O.08  BOX3AC  £0.50 FCL 5421 E} 22 Desolder Pump £3.00 g PIF| o at 95
TALSI  £017 NI F0.27  BC214 £008 BOXsiC £o47 ELRAL O Antistave Pump £4.25 F Plug AG58 £0.
F4L5112  £0.21 2N 3054 £0.90 BC214L £0.08 BOXELC £0.50 \EA7BRE €0.91 225W3G 0.5Kg Salder £7.40 F Plug RGE £0.27
74L5113 f0.21 2NI0NEE £0.62 BC237E £0.03  BFI1BD £o.3 L3074 £02 1B5WG 0 5Ky Soldar £6.60 N Plug RGS £1.60
7405114 £0.21 ZN344L  £0.50 BCZ38C  £0.09  BFIHZ £0.31  iSasy £03 1mm 3 yds Solder £0.62 M Socket RGE £1.40
240512 roia INIATOZ . EQ.09  BC239C £010 RF185 £0.31 LF381N £0.3€ Desalder Braig £0.87 BMNC Crimp Pligrs £17.44
P i INIT03 EOI0  BC2ZHT £013  DFr4s £0.19 T
Lol e N34 E010  BC25Z  £0A3 iy PCB EQUIPMENT
;451 35 £0.21 INAT05 €010 BCXE1E  £0.24 7 F2 57 Uy EXPOSURE LNIT £67.38
Tilt1s o5 INIT06  £010  BCIEZR  £0.24 F112 PLASTIC DEVELOFING TRAY £1.35
740513 £014 3:.'%;;12 iy DLoere gg 2 £270 PHOTO RESIST AEROSOL SPRAY (100m) £3.90
2 ; ' £ ICCHLORID YST S (0.5Kg) .
as o a% s Rl fomepionoeens e Ee
5ol ' N3819 .. 2327 £0.10 0.79 o P '
£0.16 2N3820  £0.66 BC3IZE £0.10 £0.28 PCB POLISHING BELOCK £1.84
£0.24 2N3904 010 B3I £0.10 £6.3:1 STRIPEQARD 0-1 PITCH BREADBOARD
£0.25 2N3905  £0.10  BCA3E ED.1D £0.26 Gdram x 25mm £0.2 A7 mm % 60mm £3.30
£0.25 2N3906  £0.10  BC414C  £0.13 £0.72 G4mm x B5mm £o.an 4 75mm % 47mm £3.74
£0.56 INA03E E0.H RCAd) £0.40 £2.70 Sdmm x 431 mm £3.22  175mmx67mm £5.56
£1.26 2N5296  £0.57  BC461 £0.40 £270 95mm x 1 27mm £1,50.  203mm x 75mm includes
£0.70 2ZME321  £0.57 BC463 £0,29 £1.60 95mm x 95mm £1.10  maunting plate & posts £7.36
£0.14 2NB10T7 £0.60 BC478 £0.32 £0.368 9Gimim x 431 mm £4.80 COPPER BOARD (G, FlhreJ
£0.25 ACIZe  £0.30 BCirs  £0.32 f13e 118mm x 454mm £6.20  10Gmm x 160mm
£0.25 7 £0.30 4 : 110 x 220mm £1 34
£0.70 AC1ZE £0.28 BCols £0.22 £0.47
£0.25 ACTET f0.45 BCS17 £0,20 £0.80 FHOTO HESIST BOARD PHOTO RESIST BOARD
ACISE  £0.37 RC527  £0.20 £0.60 (G. Fibre) 4o g LFEPET)
23'22 ACY17  £3.84 HOBZ8  E0.20 £0.90 4 £0.86 drxar £0.67
£0.25 43149 E167 EC537  £0.20 a8 & a2 Xk tied
£0.32 AD181 £0.92 BCB4EC  FD.OB F1.04 g £2.a1 P £463
R AD162  £0.92 BCSATC  €0.09 £1.35 - : 4 '
£0.32 BCIO7 £0.14  BOBABC  £0.08 £0.35 CAPACITORS SWITCHES
£032 BCIO7E €015 BCH49C  £D.10 FO.a2 ! :
£0.52 EC108  £013  BCES0C  £0.10 £0.46 (:e-1 it M|[I-£|s}|:: 100 B B3V % amp $5gu B s b 1 buning_ =
: BCIOBA  £014  BC5564  £0.08 £0.32 DpF ta 10Kin ; aggle .
3 BCI0BC  £016  gCsorc  £0.08 £0.88 19F-10F £0.06. 1n2-2n7 £0.07 SPOT Toggle £0.60
2 1 0.17 BCHE £0.48 3n3-4n7£0.2, SPDT CO Tag £0.64
Eg;: BC108C  E017  BCS59C  £O.0B £0.33 10n & 120 £0.07 DPOT Togyle F0.68
£0374 ELHLT oAl Beacod oy £05%  Polystyrons 160V 5% A7pF 1o 10nF DPDT CG Toggle £0.76
£0.25 aolle  E0sh Huamt ang foas 47p-2n2 £0.09, 27-10n £0.12 RO COToggh
£0.42 BC1Z2  €0.368  RCG40  £0.21 £0.52 SCONNECTORS - DPOT CO Toggls
£0.24 BC134 £0.36 BCY7O £0.21 £0.48 Plug Socket (higsed 1 way) £1.20
£0.24 B 0.38 BCY71 £1.16 9 Pin £0.29 £0.30 GPOT mini slide £0.15
£135 £ £0.20
£0.24 BC140 £0.25  ECY72 £0.20 £4.68 15 Fin £0.39 £0.29 Ratary Walor 1P-12W. 2P-6W.
£0.24 BC141  £0.27  BO135  £0.20 £2.61  15PinHD. fom1  £0.90 3P40, AP -GN £0.78
74520 £0.16 BC142  £031 BD136  £0.21 £8.82  23Pin £0.40  £0.49 Key Switch SPST £270
74521 £0.14 BE143  £034  RDII  f022 £612  25Pin £0.48  £0.50 P 1o mak £0.25
741522 £0.14 EC14% £0.21  EDI38 £0.22 £6.13 9 Way plastic cover £0.30 EUSIVLD ke :
745221 £0.40 BC154 £0.36 BD133  £0.23 e ; £7.92  15Way plastic caver £0.33 Fush ta break £0.28
FALSZ40 50'32 BC167 F012 BD40 £D.24 113 2 EPRONS & 23 Way plastic cover £0.36 Latching F'_-.Jsh Syr £0.63
7405241 £0.32 ECIS:  £012 EBDIS0C  £0.82 : : : 25 Way plastic cover £0.36  PCH TactBx 6mm £0.25

7415242 £0.32
7415243 £0.32
JAL5244  £0.32
T4L5245  £0.36
7405247 £0.32
T4L5251  £0.24
TAL5257  £0.24
74LS258  £0.24
741526 £0.14
74L5266 £0.14
74L527 £0.14

RESISTORS

4] CF E12 Serieg () PRESETS Enclosed Horz
Q. F E1Z Series X oo arVert 100R  1MO 015w £0.15
0.25W 1% MF E24 Senes F2A PRESETS Skeleton Hare

BC170  £0.16 GD166  £0.35 /P47 E112 a9 E‘-‘tg

o

A7 POTS LogorLind70R MO 25mm arYert TA0R  1MO 01w £0.11
5 £0.42

1l

39

il

6

8

3

£0.31  27C64-25
£034  21728-20

£

£.

£3, dia 0.25in shall
f0.32 27C128-20 £3,

£

£

* PLEASE STATE VALUE REQUIRED

COMPUTER ACCESSORIES DIODES

Leads Zener Diodes 2V7 33V

272B6-20
nggé 27L256-20

BC1BIL E0.08 | =
TALSITS £0.32 BC1BZLR  £0.08 £0.62 g']zég. 18 g‘sﬁus ﬁ?ﬁ}ioﬁ;ﬁ TSJS Efr;oalieénﬁalFs?'nale 25 Eg gg BZYEBLOOMw  £0.08
7415273 £0.25 BC183 £0.08 £0.63 E2256-10 £5.35 PC Link Lead Famale 9 to Female 9 E285 BZX851.3W £0.14
Felsad.  rpig BC1E3L  £0.08 £0.44  41Ri 15 F178  PC Uik Luad Female R 25 FemaleS&325  F450 ol £0.06
741532 roaa BC18ILE  £0.08 £150 4175610 EZBO  Parallel Printer Lead 2m Fpap | 4001 :
74L5365  £0.21 BC1&4  £o.08 £016  519000-8  £5.61  RS232 Lead (all pins) Male - Male £375 1M4002 £0.07
Z3L53sl gg-g: BC1BAL  £0.08 £016  514256.8  £5.61  RS232 Lead fallpns) Femals - Mals £3.80  1N4003 £0.07
74153 ro1a TRIACS THYRISTORS i Jo iy Leac Male’ Male Soiliyers e
7418373 £0.32 2010504 £0.42  poigaan £0.30 9 Way D Min: Female to Female £1.81 2 ;
7418374 £0.32 TIC2060  £0.65 A 9 Way D Mir Maie to Male £1.85 1N4006 £0.08
7AL5375  £0.34 TICZ260  £0.73 TICT0ED £0.40 25 Way D Mini Female to Fernale £2.48  1N4007 £0.08
7415377 £0.32 BTAQR-6008 £0.84 TICTIED £066 ! FPet 25 Way D Mini Male 1o Mals €248 Ng400 £0.09
74L5378 £0.62 TICZ36D £0.96 TICT 26D £0.77 ‘TUU-‘I 10A drdh' £ . 9 'Way I Female ta Female £2.33 1MB401 £0.09
74538 £018 DIAC £0.20 gD -39 9Ny O Maleto Male f2ag N0 o
2 o VOLTAGE HARDWARE DIL SOCKETS Erat R hiieslvite €271 1nsa0a €011
74L5395  £0.26 REGULATORS ERFE-THE % 25mm £0.82 3Py FO.07 Adaptors ) I NEAOE 011
7415399  EFD.62 7BLO5 £0.24 13Box75x81x26mm £0.82  14Pm £0.11 9 Wey Male 1o 25 Way Female £2.71 | ean7 f0.14
740540  £014 e : et £0.24 T4Bax111x57 x 22mm £0D.98 16 Pin £0,15 9!_:'\'@\_* FKHT.'UIU “’DZR.W? MB:E g%;] : N:ma £015
741542 £0.25 4555 Fo.34 78115 £0.24 ME1 Bax 79 % 61 x 40mm £1.44 1BPin £0.15 SSW-wD?\Lelmt ?g\.\”\lé”mcae ) e 5 ;
74L547  £0.72 4556 FOAD 79105 £0.28  MB2 Box 100% 76 % d1mm £1.56 %E ;!" 20-1 6 S My S ey Lentome:. £3589 maig £0.06
741551 £0.14 4550 f£1.18  79L12 £0.28  MB3Bax 118 x 58 x 45mm gz 28E0 o189 o Al : 1NG16 £0.06
It £ 2 in £0.22 5 Way Mull Moderm Male to Famale £3.02
T4LSETD  £0.69 4566 £1.96 7aL15 £0.28 MES Box 150 x 100 « BDmm £2.50 A0 P £0.25 25 Way Null Modurm Male ta Male £3.02 1N4148 £0.05
7aLS73  £0.17 4572  po25  1H05 £0.44 , . RS232 Surge Protectar Male - Female £6.32  BY133 £0.13
T4LE74 £0.25 4584 fo.24 7812 £0.28 ELECTROLYTIC RADIAL CAPACITORS RS232 Jumper Bax Maie to Female £3.02 47 H
74LS75  £09 4535 fo.32 7815 £0.28 R5232 Tester (7 LEDs) Male  Fumals £6.59 DAt £0.28
TALSTE £0.25 4724 £0.70 T05 £0.38 (g 16 28v B 100 4500 Data Switch Boxes DAL £0.07
741383 EO.R1 40i06  eom 7912 £0.38 a7 = - £0.05  £0.07 - Sarial Switch box 2 Way A7 £9.20 QAd] £0.10
741585 E0.35 40109 foso 915 £0.38 ¢ - - £0.05 £0.06 £015 Serial Switch box - 3 Way £1316  gazaz £0,27
74LSEE  EQ.20  api63  foas  LM31TT £0.56 232 = £0.05  FO.06 f018 Serial Swilch box — 4 Way £1615 0 &hia
T4LS00 €023 40174 fo.34 LM72E £0.28 47 - £0.05 £0.08 Serial Swilch bax — Cross over £19.69 ! :
TAL592 €035 4175 £p3e LeDOCY £1.16  qp €0.05 £005 £O.06 €008 £0.48 Paralle| box -2 Way A/B £11.84 BA153 £0.10
741593 £0.26 40103 fogo  WM32IK £2.730 12 £0.05  ED.OS  £0.09 E - Parallal box £1711  @alsa €010
: LM338K £5.52 47 €006 £0.06  £0.11 - Parallal hax ; £18.43  qy4949 £0.06
ENAMELLED - 100 £0.06.  £ous .eom : il N L E0R gaz00 £0.10
OPTO DEVICES 220 £0.08  £012  £O.31 - - Disks— 3.5 DSDD Disks Pack af 10 £4.56 g
COPPER - ) 47 £0.15  £0.19  £0.57 - 35" DSDD Disks Pack of 50 £17.95
Smm Red L £0.09 oo £0.22 oz % z 35" DSHD Disks Packaf10 £6.45
5imm Grean LED £0.10  Ha00 £0.27  £057 z I 35" DSHD Disks Pack af 50 £26.48
All 20z Reels Smm Yellow LED EQ010 4700 2 £1.11 L 2_5' x50 Dgiisgnrage Bga g;%g
3 .57 %100 D torage Bo: %
Sty mOre LED e ELECTROLYTIC AXIAL CAPACITORS i it
£0.67  3nun Gresn LED £012  f 16y sy B3IV 100V 4BV ORDERING INFORMATION
£0.72  3mm Yellow LED £013 (47 - - £0.15 - .
£0.76  3mm Crange LED £013 10 £010  £010  £0.9 All prices exclude VAT,
£0.80  Smm Flashing Red £0.60 22 - £010  £010  £022 Please add £1.25 carriage to all orders and VAT (17.5%).
5 7 - il
fs Smm Fiashing Groun €054 9 fo0e £ fodg Eow No minimum order charge.
¥ ur - 3
£093  5mmTii Colour foa8 22 s o SgAs ez - Please send payment with your order.
£o83  5mmPrasuc Buzel £0.04 109 £010 £013  £p.21 z = PO/Cheques made payableto IR
& 3mm Plastc Buzsl £0.0 220 E013  £018  £0.42 - - i
£1.04  03"7 Segment Display Red a0 £0.21 f024 foed - ESR Electronic Components __VISA
€110 common anads £1.14 1000 gggg ?3;3 £1.05 - Access & Visa cards accepted [ N NN
£4.22°  commion cathiode £114 2200 o on ; 5 = 5 Offical orders from schools & colleges welcome.

CALLIN —OPEN: MON-FRI 8.30-5.00 SAT 10.00-5.00
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John Linsley-Hood
looks at Modern
solid-state designs

n the previous part of this article,

looked at some of the circuit design

techniques which the engineer could
use to increase the gain and reduce the
distortion introduced by solid-state
voltage amplifier stages. As it happens,
these two things are interrelated, since if
the transfer characteristics of a gain
stage have some degree of curvature -
as, in practice they will always do - then,
as | have shown in Figure 1, the higher
the stage gain, the smaller the input
voltage swing which will be needed to
produce a given output voltage. This is a
good thing since the smaller the portion
of a curved characteristic which is used,
the more closely this will approximate to
a straight line (and will therefore be
distortion-free).

A further consideration of the same
kind applies to the input voltage vs.
output current characteristics of the
various amplifying devices at our dis-
posal, the thermionic valve, the junction
FET, the bipolar transistor and the
MOSFET. whose characteristics I have
shown in Figure 2, where there are
differences in the intrinsic linearity of
the transfer slopes. Obviously, the junc-
tion transistor has & much more curved
transfer characteristic than any of the
other devices, and though it also has a
much higher gain (due o its steeper
slope), this isn’t enough to make up for
its less linear characteristics. For the
record, g values for small signal bipolar
junction transistors are typically in the
range 40-80mA/V, depending on collec-
tor current, compared with, say, SmA/V
for either a low-power valve or an FET
or a MOSFET.

FET input stages.

A good design recipe for a highly linear
solid-state input stage would therefore
seem Lo be to use an input long-tailed
pair of junction FETs (these would be
preferable to MOSFETs as input devices
because they would not be vulnerable to
breakdown as a result of an inadvertent
application of too high an input voltage)
in cascode connection, and with a high
impedance current-mirror load.

1 have shown a typical input circuit
of this type in Figure 3. Although
cascode connection is usually a good
thing, as it improves the gain and re-
duces the distortion, in this case the
cascode buffer devices, TR2/TR4, hap-

o o 1 8 8 o0 AT L AR L0111 b

1
i
i
E
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Fig.1 Influence of:
R -
Tamaags il o

b ,
! X “
R B B oo 68 b

V.

_..| 4= Low gain system
[¢—————— High gain system

} Input signal required

pen to be essential since matched dual-
FETs of this type have drain/gate break-
down voltages in the 20V region, which
would not allow very high supply rail
voltages. However, ordinary junction
transistors are available with collector/
emitter breakdown voltages up to 150V
or more, and can isolate the input FETs
from these supply rail potentials.

The circuit of Figure 3 could, and in
a modern Hi-Fi amplifier probably
would, be doubled-up with another,
identical circuit layout using PNP tran-
sistors and P-channel FETs to make a
completely symmetrical layout, which

would avoid any suggestion of asym-
metrical slew-rate limiting. The input
devices shown (TR1 and TR3) are a
matched pair in a single envelope, and
modern FETs of this type offer a suffi-
ciently low noise figure that this circuit
could even be used as a direct moving
coil PU input stage.

A trend in ultra-Fi systems - yes, [ do
know that ‘ultra’ means ‘beyond’ - is to
delete all capacitors in the signal line, on
the grounds that capacitors are rather
complex components, and can have some
queer types of dysfunction which may
sometimes degrade the sound quality. In
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the case of Figure 3, deleting C1 will
cause the circuit to have full gain right
down to DC, and this will magnify any
dritts in the DC offset at its output. With
well matched devices, accurately balanced
by suitable offset adjusting means. this
may be OK in the short term. and should
give an improvement in deep bass.
However, deleting C2, which is also
done in some purist designs, will impose
a similar demand for the absence of any
DC offset in the input signal source - and
this cannot always be guaranteed with
discrete component circuitry, though it is
easy enough to do with IC op. amps.

FET noise figures.

For a long time, the ultimate low-noise
input device has been the *super match’
bipolar transistor pair, such as the
LM394 or the SSM 2220. These are
devices made like an IC, with a whole
raft of tiny individual transistors distrib-
uted across the chip, and arranged in two
parallel connected groups. This reduces
the noise output and increases the cur-
rent gain (compared with any single
transistor) by a factor of n, where n is
the number of parallel connccted de-
vices. In practical terms, if 100 devices
are parallel connected in each half, the
noise figure and current gain would both
be improved by a factor of 10.

The same thing can be done with
junction FETs, and the Hitachi 2SK389
devices shown in Figure 3, which are
made like this. have a slope (g, or mutual
conductance) of about 20mA/voltatan I,
of 2mA. Since the thermal noise resistance
R, of the channel in a junction FET is

R, 0.67/g, (ohms),

the noise figure for the 2SK389 works
out at 330 ohms - a very respectable
value indeed. (The SSM2220 has a noise
resistance of about 100 ohms).

Discrete components vs.

| | | |
1] 1 2 3 4

op amp ICs
All of the circuits which can be used by
the audio design engineer are available to,
and probably have already been used by
the IC designers - among whom are some
pretty smart guys. It is a sensible question
to ask, therefore, why anyone should go to
the trouble of putting together his own
circuitry when he can buy an op.amp. with
as good (or better) performance, ready
made and tested. So, please forgive me if I
digress for a moment.

During the ycars in which 1 have
been interested in audio, 1 have spent
quite a lot of time on listening trials

aimed at relating faults in sound quality
to the types of electrical defect which
are shown up by tests made with instru-
ments. As an (initially) unexpected
result of these trials 1 have found that
there are often small audible differences
between circuits which are, so far as I
can tell, virtually identical in electrical
performance. So, as a general rule with
new circuit layouts, I try to supplement
the results of instrument tests with com-
parative listening trials.

Admittedly. this mostly just tells me
how things sound to me, but, when the
possibility occurs for me to get other
people’s views on these tests, [ don't

Fig.3 FET input
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usually find that they differ greatly from
my own. The outcome of trials on the
performance of high quality op. amps.
vs. comparable quality discrete compo-
nent circuits has left me with the opinion
that at low stage gains (say 1x to 5x)
there are no differences in sound that I
can detect, but at higher gain levels,

+Viias

dissimilarities in sound quality begin to
emerge and these usually favour the
discrete component circuitry.

Of course, in many cases - especially
in the design of high power amplifier
systems, where some very large peak-to-
peak voltage swings are likely - the IC.
op. amp. just cannot do the job, and one

has to use discrete component systems,
but one should not ignore ICs where
they are usable, especially when one 1s
not striving for the ultimate in sound
quality. (On a similar tack, I think there
are small differences between the sound
of unsymmetrical and completely sym-
metrical audio gain block layouts - with
the symmetrical layouts usually sound-
ing somewhat ‘brighter’, and the single-
ended layouts usually sounding a bit
‘smoother”. Mostly I prefer the
unsymmetrical circuit layouts, since
these are simpler to make and also need
only about half the number of compo-
nents. Also, other things being equal, I
think that the less complicated the cir-
cuit the better it will sound).

Audio power amplifiers.
Most commercial solid-state audio power
amplifiers still follow the basic ‘Lin’
scheme of a high gain voltage amplifier
driving the LS output via a pair of emitter
followers connected in push-pull, as I had
shown in Figure 1 of last month’s article.
Negative feedback is then connected
from the LS output back to the input of
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the voltage amplifier to reduce the distor-
tion and improve the bandwidth.

The success of this scheme depends
entirely on the performance of the
output emitter followers, and this, in
any push-pull system, depends on the
correct setting of the quiescent current
of the output transistors, since mini-
mum distortion is only given at some
precise current value. This value, and
the precision with which it must be
set, depends in turn, on the steepness
of the turn-on characteristics of the
output devices, and, as can be seen
from Figure 2, bipolar junction transis-

degrees of success, to compensate both
for the ambient temperature of the equip-
ment and for the actual working tempera-
ture of the output devices. since this will
affect the required forward bias level.
The problem is that any sudden high
power demand on the amplifier, due,
say, to a loud musical passage, will
cause the output transistors chips to heat
up, and it will then take 10-20 seconds
for this change in temperature to diffuse
through the mounting hardware to any
external sensor, to allow a compensatory
change in bias setting. During this time
the bias setting will be incorrect. The

‘Current Dumping circuit Drvee
R2 R3
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Rin.
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AN
ov. ov.
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tors have the most abrupt input voltage
vs. output current characteristics of all
the devices available to the designer.
They are therefore the most difficult to
set to the correct value initially, and to
keep at that value throughout their
working life.

Power MOSFETSs have a much more
gradual, and much more linear turn-on
curve, and are, consequently, much
easier to use as output impedance con-
version devices. On the other hand, the
output impedance of an emitter- or
source-follower is related to the slope of
the device, so a power transistor with a
g value of perhaps 45A/V will have an
output impedance which is 15x lower
than a power MOSFET with a slope of
3A/V, so, for the same LS drive charac-
teristics more negative feedback (NFB)
would need to be used.

There are several techniques which
can be used to control the forward bias
applied to the output transistors, and
hence the output quiescent current set-
ting. These endeavour, with varying

same problem exists, in reverse, when
any high power passages come to an
end. MOSFETs avoid this problem, in
part, because there is a value of quies-
cent current setting - usually in the 80-
200mA range, depending on the device -
at which the setting is independent of
temperature, as I have shown in Figure 4.

Pioneer, in their M-90(BK) amplifier,

which has bipolar transistors in its out-
put, use a custom designed IC, shown in
schematic form in Figure 5, to antici-
pate, and to control, variations in quies-
cent current setting, an approach which
is an improvement on the simple for-
ward bias control circuitry usually
adopted. However, designers recognise
this weakness in the system, and a
number of attempts have been made over
the years to design a push-pull output
layout which didn’t need accurate control
of the quiescent current. Of these at-
tempts, two useful circuits have emerged
which allow the output transistors to be
operated at any arbitrary I level chosen,
without a crossover distortion penalty.

The Quad ‘current
dumping’ system.
This circuit was introduced by the
Acoustical Manufacturing Co. in 1975,
for their ‘405" power amplifier. The
basic circuit layout of this is shown
schematically in Figure 6. The idea
behind this is that when the output
transistors (TR1 and TR2) are non-
conducting, the amount of NFB to the
input of Al (via R2, in parallel with that
through R3, R4 and R1}) is much less
than when TR1 and TR2 are conducting,
and consequently the gain is greater.
‘When the output transistors conduct, the
amount of NFB is increased, and if the
values of R1 - R4 are chosen correctly
the amount by which the extra NFB
will reduce the gain is just enough to
compensate for the increase in gain due
to TR1 and TR2. So, the point of hand-
over from the low-distortion class ‘A’
amplifier (A1) to the unbiased output
transistors is ‘glitch’ free.

The Sandman ‘Class-S’
circuit.
I have shown this, schematically, in
Figure 7, and it is based on the obser-
vation that almost any amplifier will
work better if it is only required to
operate into a high impedance output
load. This is achieved if A2 has a high
enough gain, and if the ratio of R5:R6
is the same as that of R3:R4. Since
these resistors can have a high value
they will present a high impedance
load to Al. The amplifier A2 acts to
try to produce at point ‘B’ a voltage
which will make the voltages at points
A’ and *C’ identical to one another.

As the output passes through the
‘crossover’ point, the output transis-
tors will be driven rapidly from con-
duction in one direction to conduction
in the other, and, since this can’t occur
instantaneously, there will be some
small residual ‘crossover-type” glitch.
For distortion free operation, this must
be filled in by current from Al
through R4. This sets an upper limit,
in practice, to the resistor values
which can be used for R3/R4. Also, in
practice, R4 will probably need to be a
little lower than the theoretical value.

I have promised myself that some-
time, when [ have completed the other
jobs in the queue, 1 will do a ‘Hi-Fi’
amplifier based on the Sandman circuit
(with Dr. Sandman’s blessing), using
high speed power MOSFETs as the
output devices.

Of course, when one gets down Lo it,
one will find a lot of small snags which
will need to be smoothed out - mostly in
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the area of sorting out the transient
response, and in ensuring adequate HF
stability and tolerance towards awkward
LS loads. Certainly, also, the supply
voltages involved will be too high for
op. amps. to be used for the two ampli-
fier stages, and these will need to be one
or other of the types of gain block I have
looked at in the earlier articles.

Power supplies.

This is the other area in which there has
been a change in ‘Hi-Fi' thinking over
the years, Initially, in almost any audio
amplifier design, the power supply had a
‘Cinderella’ status. Yalve amplifiers
tended to be fairly tolerant in this re-
spect because the currents involved, in
the output valve anode lines, were fairly

low. However, with all audio amp.
designs, the power supply is effectively
in series with the output circuit, and it
must have a constant, low impedance.
This impedance is composed of the
equivalent series resistance (ESR) of
the capacitors across the supply lines,
the conducting resistance of the recti-
fier diodes, the impedance of the sec-
ondary windings of the transformer,
and the impedance presented by the
power supply electrical connections -
which may not be negligible. In earlier
timesy, almost any old transformer
would be used, so long as it had the
correct output voltage/current rating.
In modern designs a toroidal con-
struction is nearly always used, since it
has a lower external magnetic (hum)

field. and a much lower dynamic im-
pedance. This is important with con-
temporary amplifiers because, for good
reproduction of the string bass of much
‘pop’ music, very large peak output
currents are needed, and this entails the
use of large value, low ESR power
supply capacitors, high current rating
rectifiers, and low impedance power
supply transformers (as well as low
impedance LS cables).
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§ MERCURY ION LASER

© Plans on how to build a simple Mercury ion LASER, using
fairly basic tools and equipment. The LASER works at
567.7nm, producing a bright green beam. The output is
unusually high for an ion LASER. Applications include
holography, spectroscopy, display & projection, scanning,
medical and many more. The cost of building this LASER
is a tiny fraction of the cost of a commercially available
device. The design is basic, but capable of further
commercial development.

Plans include circuit diagrams and assembly instructions.
Send chegue/money order for£7.50 to A. Starkie, Dept a,
14 Rollersby Close Bury BL8 1EW. Mail order oniy

OMNI ELECTRONICS

174 Dalkeith Road, Edinburgh EH16 5DX - 031 667 2611

The supplier to use if you’re looking for:

A WIDE RANGE OF COMPONENTS 4
AIMED AT THE HOBBYIST

® COMPETITIVE VAT INCLUSIVE PRICES ©

¢ MAIL ORDER - generallyby o
RETURN OF POST

® FRIENDLY SERVICE ©

E Open: Monday - Thursday 9.15 - 6.00
Friday 9.15 - 5.00 Saturday 9.30 - 5.00 ¢




HART AUDIO KITS-YOUR VALUE FOR
MONEY ROUTE TO ULTIMATE HI-FI

HART KITS give you the opportunity to build the
very best engineered hifi equipment there is,
designed by the leaders in their field, using the
best components that are available.

Every HART KIT is not just a new equipment ac-
quisition but a valuable investment in knowledge,
giving you guided hands-on experience of modern
electronic technigues.

In short HART is your ‘friend in the trade’ giving
you, as a knowledgeable constructor, access to
better equipment at lowsr prices than the man in
the street.

You can buy the reprints and construction manual
for any kit to see how easy it is to build your own
equipment the HART way. The FULL cost can be
credited against your subsequent kit purchase.
Our list will give you fuller details of all our Audio
Kits, components and special offers.

AUDIO DESIGN B0 WATT POWER AMPLIFIER.

This fantastic John Linsley Hood designed
amplifier is the flagship of our range, and the ideal
powerhouse for your ultimate hifi system. This kit
is your way to get £K performance for a few tenths
of the cost!. Featured on the front cover of
‘Electronics Today International” this complete
stereo power amplifier offers World Class perfor-
mance allied to the famous HART guality and ease
of construction. John Linsley Hood's comments on
seeing a complete unit were enthusiastic:- "The
external view is that of a thoroughly professional
piece of audio gear, neat elegant and functional,
This impression is greatly reinforced by the
internal appearance, which is redolent of quality,
both in components and in layout. Options
include a stereo LED power meter and a versatile
passive front end giving switched inputs using
ALPS precision, low-noise volume and balance
controls. A new relay switched front end option
also gives a tape input and output facility so that
for use with tuners, tape and CD players, or
indeed any other 'flat’ inputs the power amplifier
may be used on its own, without the need for any
external signal handling stages. 'Slave’ and
‘monpblo¢’ versions without the passive input
stage and power meter are also available All
versions fit within our standard 420 x 260 x 75mm
case to match our 400 Series Tuner range. ALL six
power supply rails are fully stabilised. and the
complete power supply, using a toroidal trans-
former, is contained within a heavy gauge
aluminium chassis/heatsink fitted with IEC mains
input and output sockets. All the circuitry is on
professional grade printed circuit boards with
roller tinned finish and green solder resist on the
component ident side, the power amplifiers
feature an advanced double sided layout for
maximum performance. All wiring in this kit is pre-
terminated, ready for instant use!

RLH11 Reprints of latest articles

K1100CM HART Construction Manual....

LINSLEY HOOD 1400 SERIES

ULTRA HIGH-QUALITY PREAMP
Joining our magnificent 80 Watt power amplifier
now is the most advanced preamplifier ever of-
fered on the kit, or indeed made-up marketplace.
Facilities include separate tape signal selection
to enable you to listen to one programme while
recording another, up to 7 inputs, cross record-
ing facilities, class A headphone amplifier, can-
cellable 3-level tone controls and many other use-
ful functions, all selected by high quality relays.
For full details see our list,

...E1.80
..£8.50

LINSLEY HOOD 'SHUNT FEEDBACK' R.LA.A.
MOVING COIL & MOVING MAGNET
PICKUP PREAMPLIFIERS

Modern, ultimate sound systems are evolving
towards built-in preamplifiers within or near the
turntable unit. This keeps noise pickup and treble
loss to a minimum. We now offer two units, both
having the sonically preferred shunt feedback
configuration to give an accurate and musical
sound, and both having the ability to use both
maving magnet and maving coil cartridges.

Kit K1500 uses modern integrated circuits to
achieve outstanding sound guality at minimal cost.

. The very low power requirements enable this unit to

be operated from dry batteries and the kit comes
with very detailed instructions making it ideal for the
beginner. K1500 Complete kit with all components,
printed circuit board, full instructions and fully
finished case....

Instructions only..

Kit K1450 is a fully discrete component implementa—
tion of the shunt feedback concept and used with the
right cartridge offers the discerning user the ul-
timate in sound quality from vinyl disks. Can be
fitted inside our 1400 Preamp, used externally or as
a standalone unit. It has a higher power require-
ment and needs to be powered from our 1400 Series
preamplifier or its own dedicated power supply.
K1450 Complete Discrete Component RIAA Phono
Preamp... ...£109.58
Factory Assembled and Tested ....£159.58
K1565 Matching Audio Grade Power Supply with
potted toroidal transformer and limited shift
earthing system... L0 £79.42
Factory Assembled and Tested £118.42
U1115 Power Interconnect Cable.

SPECIAL OFFER
PRECISION Triple Purpose

TEST CASSETTE TC1DD.
Are you sure yourtape recorder is set up to give its best?
Our latest triple purpose test cassette checks the three most
important tape parameters without test equipment. Ideal
when fitting new heads.
A professional quality, digitally mastered test tape at a price
anyone can afford.

Test Cassette TC1DD. Qur price cnly £10.99,

DISK-COUNT Classical CDs.

Top Quality, Full Digital (DDD) Compact Disks of the great
classical favourites.

Like everyone else we didn't like the idea of paying silly prices
for CDs. After a long search we have now located a source
of top quality classical recordings at prices that make you
suspect the quality - until you try them! Send for our list of
titles.

CDROMs
Like music CDs these have overpriced for some time but
with low prices of CD ROM drives the multimedia revolution
is with us now. Send for our list of titles. Most popular up to
naw have been “Too Many Typefonts" with 514 True Type
fonts along with 393 ATM and lots of others.
"Shareware Overload" with over 6100 programs extending
1o 550MB and "Kodak Photo CD Access". The first two are
only £12.95, the Kodak only £24.

Send or

phone for your copy of our List {(50p} of these and many other Kits & Components. Enquiries from Overseas

customers are equally welcome, but PLEASE send 2 IRCs if you want a list sent surface post, or 5 for Airmail.
Ordering 1s easy. Just write or telephone your requirements to sample the friendly and efficient HART
service. Fayment by chaque, cash or ¢credit card. A telephoned order with your credit card number will

get your order an its way to you THAT DAY.

Flease add part cost of carriage and insurance as follows —INLAND Orders up 1o £20 - £1.50,
Orders over £20 - £3.50. Express Courier, next working day £10.
OVERSEAS - Please see the ordering information with our lists.

TECHNICAL BOOKSHELF
Modern Books. Selectad to represent the state of the art
ioday.
"THEART OF LINEAR ELECTRONICS."
J.L. Linslay Hood.
Just Qut! Hot off the Press, the definitive electronics and
audio book by the renowned John Linsley Hood.
This 300+ page book will give you an unparalieled insight
into the workings of all the types of audio circuits. Leam
how to read circuit diagrams and understand ampiifiers and
how they are designed to give the best sound. The virtues
and vices of passive and active components are exam-
ingd and there are separate sactions covering power sup-
plies and the sources of noise and hum. As one would ex-
pect from this writer the history and derivation of audio
amplifier circuitry have an entire chapter, as does test and
measurement squipment.
Copiously illustrated this book is incradible value for the
amount of infarmation it contains on the much neglected
field of linear, as opposed to digital, electronics. Indeed it
must be destingd to become the standard reference for all
who work, or are interested in this field.
SPECIAL OFFER.
With each book purchasad you may request a FREE ex-
tended index, written by the author, exclusively from HART.
0-7B06-0868-4.. .£16.95
Don't forget most of our klts hava repnms ol arl:cles by John
Linsley Hood that you can purchase separataly.
"THE ART OF SOLDERING"
R Brewster.
Absoiutely essential reading for anyone who ever picks up
a soldering iron. Wiitten from knowledge gained in a lifetime
in the field, this is the first book ever solely devoted to this
essential and neglected skill for all electronic enthusiasts.
Govers everything from the correct choice of soldering iron
and solder to the correct procedures to follow with many
illustrations and prach:al axercises.
0-85935-324-3.. JRTUT
"AUDIO"F.A. W;Ison,
320 pages. 178 x 111. Publ, 1985
BP111 "AUDIC" by F.A. Wilson
"ANINTHODUCT]ONTOLOUDSPEAKERS&ENCLOSUHE
DESIGN" V Capel.
160 pages. 178x111. Publ. 1988
BP256...
“LOUDSPEAKERS FDH MUSICIANS" VCapeI
176 pages. 178x 111. Publ. 1891,
BP2g7...
"HOW TO USE OSCILLOSCOPES & OTHEH TEST
EQUIPMENT" R. A, Penfold.
112939&5 178x111.Fubl, 1989
BP267... i 5
(i iaaton /’m m r)ﬁ’e "G a"’fm (fr &
"THE WILLIAMSON AMPLIFIER."
0.T.N, Williamsen.
In April 1947, Williamson's power amplifier, using excellent
quality push-pull output valves, a special output trans-
farmer, and a highly filtered power supply, became an over-
night success. The author takes the reader deep into his
design considerations, offering practical advice on how o
build the units plus concise instructions on setting up the
new amp. A cult classic.
1847, Reprinted 1990, 40 pages.
D- 9624 1918-4.,
LouU DSPEAKEFIS 1't-IEWH‘||r AND HOW OF GODD
REPRODUCTION.
G.A.Briggs
This easy-to-read classic, last revised in 1949, introduces
the reader to concepts such as impedance, phons and
decibels, frequency response, response curves, valume
and watts, resonarice and vibration, cabinets and baffles,
homns, room acoustics, transients, crossovers, negative
feednack Doppler and phase effects, and much more. A
provocative survey of the right questions about sound re-
production.
1949 reprinted 1990. 88 F'ages 215x 140
0-9624-1913-3...
COMPUTERTITLES.
" A CONCISE ADVANCED USERS GUIDE TO MS DOS"
N. Kantaris.
144 pages. 198 x 130. Publ. 1992
BP264

...£3.95

...£2.95

..£3.95

..£6.95

“A CONCISE USERS GUIDE TOMS DOS 5"
N. Kantaris.

144 pages. 198 x 130, Publ, 1992.

BP318

“MAKING MS DOS WORK FOR YOU"

N. Kantaris & P.R.M. Oliver

160 pages. 198 x 130. Publ. 1993.

"A CONCISE USERS GUIDE TO WINDOWS 3.1"
N. Kantaris,

160;33ges 198 x 130, Publ. 1992,

BP325.. S

QUALITY
AUDIO KITS

24 hr. SALES LINE |ALLPRICES

(0691) 652894

INCLUDE
UK/EC VAT
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The postbag breaks and the letters spill out

The contributors right

to reply

As a regular contributor to Electronics in
Action, I would firstly like to respond to
the comments made by Andrew
Chadwick on the Signal to Noisc page
of the May edition.

In particular, Mr. Chadwick criticised
inelegant design, due te authors not
using currently available ICs,

As a contributor | try to ensure that
the components used in my designs are
readily available to home constructors
through the usual mail order companies
serving this market. There have been a
few occasions when [ have had to refrain
from using a particular device which may
have been ideal for a particular applica-
tion, simply because it was only available
from a specialist semiconductor distribu-
tor who is only interested in supplying
large quantities to industry customers.

It normally seems to take two or
three years for interesting new ICs 1o
find their way into hobbicst market.
Only then is it viable to usc them in
magazine projects. However [ agree
with Mr. Chadwicks suggestion of a
column in the magazine. describing
some of the latest devices - as long as
this does not consist of merely reprint-
ing manufacturers publicity material.

1 often like to design with logic chips and
op-amps, instead of more complex devices,
because this makes the working of the
design easier to understand. Also construc-
tors are more likely to have the requircd
devices (or something similar) alrcady.

Designs using complex ICs can
sometimes become little more that re-
prints of the application circuits on the
data sheets. Although this black-box
engineering is often considered good
practice in industry, it makes boring
reading in a magazine!

I cannot respond to the comments
about specific projects, since I did not
design them. However [ would like to
counter one criticism of Daniel Coggins’
guitar switching box. The 4066 device
only costs forty pence, so if using two
instead of one gives any improvement in
performance at all it must be worth this
minimal extra cost.

1 assume Mr. Chadwick works in the

electronics industry, where reducing
cost and component count is a high
priority. I also work in the electronics
industry, so I can see the situation from
both sides. In the amateur/hobbiest
market we can be more flexible as [ have
mentioned above.

T agree to some extent with Mr.
Chadwicks comments on repetitive
construction details, and will bear them
in mind when writing future articles. 1
do not see the need for a separate section
in the magazine on project construction,
since this is generally fairly straightfor-
ward. There are a number of good
books available detailing project assem-
bly for absolute beginners, as well as

many tedious articles in [

other magazines which 99%
of us never read!

Magazine contributors
are paid by the page area

Maybe it would be better to redesign the
offending part of the circuit to use a
current device.

Finally, Andrew Armstrong men-
tioned the problem establishing the
leadouts of the IR LEDs in his Cordless
Audio article.

LED lead identifications do seem to
vary from one manufacturer to another.
Often they rely on differing lead lengths,
which is meaningless if the device has
already been used! However thereisa
foolproof way of establishing the leadouts
of all conventional LEDs, including IR,
high intensity and shaped devices.

Take a look at the innards of the
device through the translucent casing.

v, One lead will be connected
to a larger piece of metal,
which has a cupped section
on top where the piece of
silicon is mounted. This

their article occupies. There [

lead is the Cathode.

is obviously a temptation to
pad out projects with some
unnccessary detail, to take

Cathode

The other (Anode) lead
connects to a smaller sec-
tion to one side of the other

up more space. Fortunately
the editor of this magazine is very good
at cutting out the surplus waffle - I know
this from experience!

1 will also endeavour to provide more
information on the workings of my
projects, and why particular design
decisions were made.

The subject of construction details
has been argued for many months on the
letters page of a competing magazine
(Electronics - The Maplin Magazine)
without conclusion. [ suppose it was
inevitable that someone would bring it
to this magazine sooner or later.

Now onto a completely different
subject. M Coutts was asking in his
letter where he might obtain a 1537A
VCA chip. ‘Semiconductor Archives’
stock or can obtain an extremely wide
range of obsolete ICs. Their address is

Semiconductor Archives, 48
Deptford Broadway, Deptford, London
SE8 4PH Tel:081 691 7908 Fax:081
692 3185

However [ must point out that they
are not cheap - the company I work for
recently purchased an obsolete UART
chip from them, at a cost of over £40!

picce. There is in fact an
extremely thin piece of wire connecting
from this to the piece of silicon. but this
will probably not be visible.

This is shown in the accompanying
diagram, which should make my descrip-
tion clear! If you think of ‘Cup’ for
‘Cathode’ and “‘Arm’ for *Anode’ (note
the initial letters), it should be easy to
remember. [ have used this method for
many years and it has not failed me yet!

Paul Stenning
Hereford

. L

Audiophile components
In reply to A G Crane’s letter in signal
to Noise April issue, top quality audio
phile components are available in small
and large quantities from RATA Ltd,
Edgebank House, Skelsmergh, Kendal,
Westmorland, LA8 9AS. Tel:0539
823247. A free Audiophile catalogue is
available on request
C Speakman
Corby
Northants.



It works! It works!

In reply to the criticisms made of my
‘Guitar AB Box’ design in the
May issue of EIA. T would like
to first acknowledge Mr.
Chadwicks’ judgements (yes,
you could use just one 4066,
and the circuit can be DC
coupled, and using switches

in parallel is of questionable
merit).

The point is that my design
works - very well, and 1 would
suggest that the reason for this is
that I used my ears to judge the cnd
result.

My design works; surely that is what
matters, even though it might appear to

the purists as a Heath Robinson creation.

Certainly, some hobby magazines have
published circuits that appear to have
overlooked this fundamental belief. My
circuit features ‘inelegant’ quirks and
foibles for good reason. Using a gate to
switch an LED is important in THAT
circuit because we want to keep noise
and pops to an absolute minimum.
Switching LED current through the

Metal Rod
or Rod Rest

itselt will
cause a ‘pop’ to be

heard at the output. As for
‘negative supply’ - we are working
between 0 and +9 volts - no negative
supply! Paralleling switches effectively
reduces series resistance, minimising RC
losses due to cable capacitance. I pre-
ferred to use these switches, rather than
tie them to ground.

I would like to say that my designs
do not claim to be totally original; how
can you re-invent the wheel? How many
designs pretend to be entirely original,
without even the slightest element of
plagiarism? I gather that the
sideswipe about ‘rehashing
tired old circuits’ was in my
direction - guitar technology is
not renowned for being ad-
vanced, but I feel that my
designs will be useful o those
who do not wish to spend a
fortune on commercial de-
vices, as my circuits give
comparable, even favourable
results.

I believe that I have given

i

awsmxﬁss‘s%

to innovate
and to inform
those who wish to innovate. I would
even say that one can become stifled
unless onc takes a wider view of life,
emerging occasionally from the backwa-
ter of a scientific discipline like elec-
tronics.
1 look forward to seeing your own
designs Mr. Chadwick.
Daniel Coggins
Henley on Thames
Oxon.

This brings up the dualistic argu-
ment once again on how we dis-
cover things in life. On the one handg,
the slow conservative developmental
approach produces more reliable
products but with a low degree of
innovation (the internal combustion
engine is good example) and the
other is the more radical, lateral
thinking sidestep approach. This
produces totally new innovative
ways of achieving the goal but at
much higher risk. The financial re-
wards are however much higher.

The decision is yours.

Back to the sloryline, guitar effects
boxes are indeed popular with some
of our readers and it is the required
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ELECTRONICS in ACTION



Sometimes errors get past the most
stringent tests. So here are a few
remedies to previous clangers.

Intercommunications April '94
In the circuit diagram of Figure 1,
TR8 should be shown as a PNP

0 device with its emitter connected to
g R19. The numbering and component
51 positions are correct.

@]

% Echo Base May '94

n Apologies to those who wanted to
=1 make their own PCB for Paul

(33} Stenning’s echo unit, as we

= neglected to include it. We

o

5 reproduce here.
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Please Photocopy me the following articles:

Month Title of article

FiN s o] g=1=1: OO OO PP TR EOPPURREUPPPPRRPNE

. Postcode
| enclose a cheque/postal order (payable to Electronics in Action) for £ ...

Please send this form to: Electronics in Action, PO Box 600,
Berkhamsted, Herts. HP4 1NL
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As our January issue was so popular an d”’
now sold out, we have introduced a new
service to enable you to obtain any articles that
you may be missing. Each article copy costs "
£2.00 (including P&P).

.@£2.00
. @£2.00
. @£2.00

. @£2.00
Please prmt your name and address in BLOCK CAPITALS
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VIEWDATA RETURNSEE madeby Tandata, includes 1200.75
modem, k/bd, RGB and comp ofp. printer part. No PSU.E6 MAGEP7
IBM PC CASE AND PSU |deal base for building your own PC.
Ex equipment but OK. £14.00 each REF: MAG14P2

SOLAR POWER LAB SPECIAL You get TWO 6°x6° 6v
130mA solar cells, 4 LED's, wire, buzzer, switch plus 1 relay or
meter. Superb value kit just £5.99 REF: MAGEPS

SOLID STATE RELAYS Will switch 258 mains. Input 3.5-26v
DC 57x43x21mm with terminal screws £3.99 REF MAGAF10
300DP| A4 DTP MONITOR Brand new, TTL/ECL inputs, 15
landscape, 1200x1664 pixel complete with circuit diag to help you
interface with your projects. JUST £24.99. REF MAGZSP1
ULTRAMINI BUG MIC smmx3.5mm made by AKG,512v
electret condenser. CostE12 ea, Qur? fourfor £9.99 REF MAG10P2
RGB/ICGA/EGA/TTL COLOUR MONITORS 12° in good
condition. Back ancdised metal case, £99 each REF MAGSOP1
GX4000 GAMES MACHINES returns sc ok for spares or
repair £9 each (no games). REF MAGSP1

C&4 COMPUTERS Retums, so okforspares etc £8 ref MAGSP2
FUSELAGE LIGHTS 3 foot by 4° panel 1/8" thick with 3 panels
that glow green when a voltage is applled. Good for night lights, front
panels, signs, disco etc. 50-100v per strip. £25 ref MAG25P2
ANSWER PHONES Returns with 2 faults, we give you the bits
for 1 fault, you have to find the other yourself. BT Response 200's
£18 ea REF MAG18P1. BT Response 400's £25 ea REF MAG25P3
Suitable power supply £5 REF MAGSP 12

SWITCHED MODE PSU ex equip, 80w +5v @5A, -5v@.54,
@28 -12v@ .58 1207220v cased 245x88x55mm |ECinput
socket £6.99 REF MAGTP1

PLUG IN PSU 9V 200mA DC £2.99 each REF MAG3PS
PLUG IN ACORN PSU 19v AC 14w . £2.99 REF MAG3P10
POWER SUPPLY fully cased with mains and ofp leads 17v DC
900mA output. Bargain price £5.99 ref MAGEPS

ACORN ARCHMEDES PSU +5v @@ 444 onfoff sw uncased,
selectable mains input, 145x100x45mm £7 REF MAGTP2
GEIGER COUNTER KIT Low cost professional twin tube,
complete with PCB and components. £29 REF MAG29P1
SINCLAIR C6 13" wheels complete with tube, tyre and cycle stie
bearng £6 ea REF MAGEF 10

AA NICAD PACK encapsulated pack of 8 AA nicad batteries
(tagged) ex equip, S5x32x32mm. £3 a pack. REF MAG3P11
13.8V 1.9A psu cased with leads. Just £9.99 REF MAG10P3
360K 6.26 brand new half height floppy drives IBMcompatible
Industry standard. Just £6.93 REF MAGTP3

PPCMODEM CARDS. These arehigh spec plug in cards made
for the Amsirad laptop computers. 2400 baud dial up unit complete
with leads. Clearance price is £5 REF: MAGSP1

INFRA RED REMOTE CONTROLLERS Originally madefor
hi spec satellite equipment but perfect for all sorts of remote control
projects. Qur clearance price is just £2 REF: MAG2

TOWERS INTERNATIONAL TRANSISTOR GUIDE. A
very useful book for finding equivalent transistors, leadouts, specs
etc, £20 REF: MAG20P1

SINCLAIR C6E MOTORS We have a few lefiwithout gearboxes.
Theseare 12vDC 3,300 rpm 6"x4", 1/4° OP shaft. £25REF: MAG25
UNIVERSAL SPEED CONTROLLER KIT Designed by us
for the above motor but suitable for any 12v motor up to 304
Complete with PCB etc. A heat sink may be required £17.00

REF: MAG1T

VIDEO SENDER UNIT. Transmitsboth audio and video signals
from either a video camera, video recorder, TV or Computer efc to
anystandard TV setina 100" range! (tune TV1oa spare channe) 12v
DCop. Priceis£15 REF: MAG15 12vpsuis£S extra REF: MAGSP2
*FM CORDLESS MICROPHONE Small hand held unit with 2
500 range! 2 fransmit power levels. Reqs PP3 9v battery. Tuneable
1o any FM receiver. Price is£15 REF: MAG15P1

BULL'S

BULLETIU BOARD

100MHZ DUAL TRACE
OSCILLOSCOPES
JUST £259
RING FOR DETAILS

MASSIVE

WAREHOUSE CLEARANCE

FANTASTIC £20.00 REDUCTION

REFURBISHED PC BASE UNITS
COMPLETE WITH KEYBOARD

FROM ONLY 52 9.00

AMSTRAD 1512 BASE UNITS
GUARANTEED
PERFECT WORKING ORDER.

A LOW COST INTRODUCTION TO THE HOME COMPUTER MARKET.

AMSTRAD 15125D
1512 BASE UNIT, 5.25" FLOPPY DRIVE AND
KEYBOARD. ALL YOU NEED IS A MONIOR AND
POWER SUPPLY. WAS £49.00
NOW ONLY £29.00
REF: MAG29

AMSTRAD 1512DD
18612 BASE UNIT AND KEYBOARD AND TWO
5.25" 360K DRIVES . ALLYOU NEED IS A MONITOR
AND POWER SUPPLY WAS £59.00
NOW ONLY £39.00
REF: MAG3?

SOLAR POWER PANELS

3FT X TFT TOWATT GLASS PANELS
14.5v/700mA
NOW AVAILABLE BY MAIL ORDER
£33.95

CPLUS S2.00 SPECIAL PACKAGING CHARGE)
TOF QUALITY AMORPHOUS SILICON CELLS HAVE ALMOST A
TIMELESS LIFESPAN WITH AN INFINITE NUMBER OF POSSIBLE
APPLICATIONS, SOME OF WHICH MAY BE CAR BATTERY
CHARGING, FOR USE ON BOATS OR CARAVANS, OR ANY-
WHERE A PORTABLE 12V SUPPLY IS REQUIRED. REF: MAG3M

LOW COST WALKIE TALKIES Pair of battery op units
with a range of about 200’. Ideal for garden use oras an educational
toy. Price is £8 a pair REF: MAG BP1 2 x PP3 req'd.
"MINATURE RADIO TRANSCENERS A pair of walkie
taikies with a range of up to 2 kilometres in open country. Units
measure 22x52x%155mm. Complete with casesand earpleces. 2«PP3
req'd. £30.00 pair REF: MAG30.
COMPOSITE VIDEO KIT. Converts composite video into
separate H syne, V sync, and video. 12v DC. £8.00 REF: MAGSP2,
LQ3600 PRINTER ASSEMBLIES Made by Amstrad they are
entire mechanical printer assemblies including printhead, stepper
motors et etc Infacteverything barthe case and electronlcs, a good
stripper £5 REF: MAGSP3 or 2 for £8 REF: MAGBP3
SPEAKERWIRE Brown 2 core 100 foct hank £2 REF: MAG2P1
LED PACK of 100 standard red 5m leds £5 REF MAGSP4
JUG KETTLE ELEMENT good general purpose heating ele-
ment (about Zkw) ideal for heating projects. 2 for £3 REF: MAG3
UNIVERSAL PC POWER SUPPLY complete with flyleads,
swilch, fan efc. Two types available 150w at £15 REF.MAG15F2
(23x23x23mm) and 200w at £20 REF: MAGZ0P3 (23:23x23mm})
“FM TRANSMITTER housed In a standard working 134 adapter!!
the bug runs directly off the mains solasts forever why pay £700% or
price is £26 REF: MAG26 Transmits to any FM radio.
“FM BUG KIT New design with PCB embedded coil for extra
stability. Workstoany FM radio. 9v battery req'd. £5 REF: MAGSPS
*FM BUG BUILT AND TESTED superior design to kit
Supplied fo detective agencies. v battery req'd. £14 REF. MAG14
TALKING COINBOX STRIPPER originally made to retail at
£78 each, these units are designed to convert and ordinary phone
into apayphone. The units have the locks missing and sometimes
broken hinges. However they can be adapted for their original use
or used for something else?? Price is just £3 REF: MAG3P1
100 WATT MOSFET PAIRS: as 25K343and 25J413
(8A, 140v,100w) 1 Nchannel, 1 P channel, £3 a pair REF: MAG3P2
VELCRO 1 metre length of each side 20mm wide (quick way of
fixing for temporary jobs etc) £2 REF: MAG2P3
MAGNETIC AGITATORS Consisting of a cased mains moter
with lead. The motor has two magnets fixed toa rotor that spin round
Inside. There are also 2 plastic covered magnets supplied. Madefor
iming liquids! y y have s use?£3 eachREF. MAGIP3

wy L

FREE SOFTWARE!

Brand new, UNUSED top quallty Famous brand
licensed software discs. Available in 5.25' DSDD or §.28"
HD only. You buy the disk and it comes with free BRAND
NEW UNUSED SOFTWARE. We are actually seling vou the
floppy dise for your own "MEG A CHEAP" storage faciiities,
Ifyou happanto get software that you want/nead/like as
wall...... you get a "MEGA BARGAIN® tool

DSDD PKTI0 $2.99 REF: MAG3IP7  PET100 $76.00 REF: MAG 14

LELLEEEWE BUY SURPLUS STOCKEE££££S
TURN YOUR SURPLUS STOCK INTO CASH.
IMMEDIATE SETTLEMENT. WE WILL ALSO QUOTE FOR
COMPLETE FACTORY CLEARANCE.

1994 CATALOGUE.

FLEASE SEND 43P, A4 SIZED SAE FOR YOUR FREE COPY.
MINMUL GOCDS ORDER £500 TRADE ORDERS FROM OOVERNMENT, SCHOOLE,
UNIVERAITIES, & LOCAL AUT HORITIES WELCOME. ALL 30CDS SUFPLIED SURIECT TQ
OUER: CONDITIONS OF SALE AND UNLESS OTHERWIE STATED GUARANTEED FOR 30
DAYE RIGHTS RESERVED TO CHANGE PRICES & SPECIFICATIONS WITHOUT FRIGR
HOTICE ORDERS JURJECT TO STOCK. QUOTATIONS WILLINGLY OIVEN FOR GUANTI
TIES HIGHER THAN THOSE STATED

*SOME OF OUR PRODUCTS MAY BE UNLICENSAELE N THE UK

MAIL ORDER TERMS:
“WITH ORDER PLUS £

TELEFHONE ORDERS

TEL: 0273

TOP QUALITY SPEAKERS Made for HI FI televisions
these are 10 watt 4R Jap made 4° round with large
shielded magnets. Good quallty general purpose speaker.
£2 each REF: MAG2P4 or 4 for £6 REF: MAGBP2
TWEETERS 2* diamater good quality tweeter 140R (ok with
above speaker) 2 for £2 REF: MAG2PS or 4 for £3 REF: MAG3P4
AT KEYBOARDS Made by Apricot these quality keyboards need
justasmall modificationto run on any AT, they work perfecty but you
will have to put up with 1 or 2 foreign keycaps| Price £6 REF:
MAGSEP3
XT KEYBOARDS Mixed types, some returns, some good, some
foreign etc but all good for spares! Price is £2 each REF:MAG2P8
or 4 for £6 REF: MAG6P4
PC CASES Agaln mixed types s0 you take a chance next ane off
the pile £12 REF:MAG12 or two the same for £20 REF: MAG20P4
COMMODORE MICRODRIVE 5YSTEM mini storage
device for C64's 4 times faster than disc drives, 10 imes faster
than tapes. Complete unit just £12 REF:MAG12P1
SCHOOL STRIPPERS wWe have quite a few of the above
units which are 'retumns’ as they are quite comprehensive units
they could be used for other projects ete. Let us know how manyyou
need at just 50p a unit {minimum 10).
HEADPHONES 16P These are ex \irgin Atiantic. You can have
§ pairs for £2 REF: MAG2P8
PROXMITY SENSORS These are small PCB's with what lock
like a source and sensor LED on one end and lots of components on
the rest of the PCB. Completewith fiy leads. Pack of SE3REF: MAG:
3PS5 or 20for £ REF: MAGHPS
SNOOPERS EAR? Criginal made to dip over the earpiece of
telephone to amplify the sound-It also works quite well on the cable
running along the walll Price is £5 REF: MAGSPT
DOS PACKS Microsoft version 3.3 or higher complete with all
manuals or price |ust £5 REF: MAGSPA Worth it just for the very
comprehensive manual! 5.25" only.
DOS PACK Microsoft version 5 Original software but no manu-
als hence only £3 REF: MAG3P§ 5.25" only.
FOREIGN DOS 3.3-Geman,Frenchitalian etc £2 a pack with
manual, 5.25° only. REF.MAG2P®
CTM844 COLOURMONITOR. Made towork with the CPCA64
home computer, Standard RGEB input so will work with other ma-
chines. Refurbished £59.00 REF:MAGS59
PIR DETECTOR Made by famous UK alam manufacturer these
are hi spec. long range Internal units. 12v operation, Slight marks on
case and unboxed (although brand new) £8 REF: MAGBPS
WINDUP SOLAR POWERED RADIO AM/FM radio complete
with hand charger and solar paneil £14 REF: MAG14P1
COMMODORE 64 TAPE DRIVES Customer returns at £4
REF: MAG4PS Fully tested and working units are £12 REF: MAG12P5
COMPUTER TERMINALS complete with screen, keyboard
and RS232input/output. Ex equipment. Price is £27 REF: MAGZ27
MAINS CABLES These are 2 core standard black 2 metre mains
cables fitled with a 1A plug on one end, cable the other. Ideal for
projects, low cost manufacturing etc. Pack of 101or£3 REF: MAG3PE
Pack of 100 £20 REF: MAGZOPS
SURFACEMOUNT STRIPPER Criginally made as someform
of high frequency amplifier {main chip Is a TSAS511T 1.3GHz
synthasiser ) but good stripper value, an excellent way to play with
surface mount compenents £1.00 REF: MAG1P1.
MICROWAVE TIMER Electronic fimer with relay output sultable
to make enlarger imer elc £4 REF; MAGAP4
MOBILE CAR PHONE £5.99 well aimost! complete in car
phone excluding the box of electranics normally hidden under seat.
Can be made to illuminate with 12v also has built in light sensor so
displayonly teswhendark. Totally incing! REF; MAGEPE
ALARM BEACONS Zenon sirobe made to mount on an extemal
bell box but could be used for caravans etc. 12v operation. Just
connect up and it lashes regulary) £5 REF: MAGSP 11
FIRE ALARM CONTROL PANEL High quality metal cased
alam panel 350x165x80mm. With key. Comes with electronics but
ne information. sale price 7.99 REF: MAGRPE
SUPER SEZE HEATSINK Superd quality aluminium heatsink.

365 x 183 x 61mm, 15 fins enable high heat dissipation. No holes!

sale price £5.99 REF: MAGEP 11

REMOTE CONTROL PCB These are receiver boards for
garage door opening syslems. You may have another use? £4 ea
REF: MAG4PS

£"X12" AMORPHOUS SOLAR PANEL 12v 155x310mm
130mA. Bargain price just £5.99 sa REF MAGEP12.

FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4.99
ref MAGSP 13 ideal for experimenters! 30 m for£12.99 ref MAG13P1
LOPTX Line output transfomers believed to be for hi res colour
maonitors but useful for getting high voltages from low ones! £2 each
REF: MAG2P12 bumper pack of 10 for £12 REF: MAG12P3.

SHOP OPEN 9-5.30 SIX
DAYS A WEEK

PORTABLE RADIATION DETECTOR

£49.99

A Hand held personal Gamma and X Ray detec-
tor. This unlt contains two Geiger Tubes, hasa 4
digit LCD display with a Piezo speaker, giving an
audio visual indication. The unit detects high
energy electromagnetic quanta with an enargy
from 30K eV to over 1.2M eV and a measuring
range of 59999 UR/h or 10-99990 Nr/h, Supplied

complete with handbook.
REF: MAGS50
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A Versatile Centronic
24-line 1/O Port
by Dr Pei An

here were days when Commodore

C64, Acorn Atom or ZX81 com

puters were used to control hard-
ware intelligently. Nowadays the vse of
IBM-PCs and clones has become the
most popular and, undoubtedly, the most
powerful way. A modern PC runs at an
ultra high speed and is supported by
almost all available computer languages
such as BASIC, PASCAL, C and AS-
SEMBLER. These make it the best
candidate for controlling external de-
vices. As a result, various IYO cards have
been developed for this purpose.

This article introduces a general
purpose I/O card for IBM-PC comput-
ers. This card is based on an industry
standard programmable peripheral inter-
face chip which is able to offer 24 I/O
lines. Unlike conventional cards which
are normally inserted into the PC's
expansion slots, this card is connected
directly to the Centronic port (printer

port) of PCs. The 24 lines are organized
into 4 groups which can be independ-
ently configured either as inputs or
outputs under software control via the
Centronic port. Figure 1 shows how the
1/O card is connected to a PC computer
and gives the pin-out functions of the
26-way DIL expansion socket from
which external circuitry is connected.

The Works

The /O card is controlled by the
Centronic port of the computer, there-
fore i1t is suggested that readers should
be familiar with the functions and con-
trol of the Centronic port. A detailed

riiiiiiiiiiiiiiinia:
EERERLLLARRER SRR RS G ey

s
s
B

s

e e wn
B B

Versatile
i Centronic

B R B 6
fresadiadad bbb adagd

Connected to

TATANI| the Centronic
1 port of the PC
THH

PC computer

Standard printer lead

10 card

from which external c:|rcuﬁs
are connected

[ W oo - -y O
Tbpizzzifiede
6bdbdbdodbooo
i e R A AR L
g itanlbin

Pin functions of tha axpansion socket
which contains Port A, Band C

'gﬁez @n@am@ﬁs@s&em@»&;;@;%@f

oooooooooooooooooo i e B R e e

*Bmeagmgmmmienmmm%ma :

Mt s

T
i «ww» w» L i g
# By
@ s
emww Frr ity A
4 s
» s
» Bk

einn

s&sﬁE e E}éﬁfféﬁ&%ﬁﬁe céﬂffeiféad
$§?“é§£§3téﬂﬁ of the 8255

& i
O
o
labsanasia.

s

f(m_sses tr s}fafs;g‘*’i%%%és and 74L802:

“NOR «:x ,gfﬁaﬁaﬁe?%ég%’%iﬁ%??ﬁ@%“”

= ! s
B R

i o
”*”*”‘*‘*”“ i B B 5
4 Qmemh? i
bin b4 :: g
i &wviﬁv»««»«ﬁﬁigi’s«” Mb MM@&M«»MW@@@NM aia
‘th nes are both at ties

S A S

j*ﬁ*%*:eagasgsam»@gm; '

EEEEE R

S R R

0 5 00 5

:
R

e i

AR R

e Mswwwwiw» CEraninsrreires

vy«&s@«ﬁ& :gea&s it o D ]

To: m‘&éﬂ Eﬁiﬁ‘i%m :

S D s s

: WME%QQ 4L8021iC)is

i »MM*«MMMM@MM tisd il Bohies e it iten ]

ﬁ% : are con necteck: il

‘8 ?&8 R R b b4 4]

e FEEREREER R LR R R



3 g

b

23 Fig.2a it dia
55
22 & 3 t diagram
o ”Mw“» prrdet -ty
= 7 < 2 Fo T o0 e 5 0 B
'fE & = Q E 2
o @ z Q0
=R} Qo %3»&@‘8&8{&@@‘&&&99%@
(S N] o e&a‘)@w&@&v»‘8&5@@&3&&&‘3%$9~\.\..
g g e & i e A
g 8 @9@888‘&@38‘3
— | m@oezz»«w@w 4 : GpmanEnd
& | R RE ARG T R ST
i Ghiiueaus
(o] : %%? Ehe
- — s &
i = o % pEad ERRRE »,sez&@-«m» i o &gz:sge;
- Ged el — S G fanen
e 9 @[5 S CasT oo |& © e i
P W @ 9 25 5 i ot Q = Saeh Ghamawsatii
= @ < o m oo o e = |Z = P &mwwmww»w»« Gwa e eEEEd
w = =< Oooo oo EIEIE |5 - 0 T iesdasteei sty
= m == [=] L | = | E = G eSS
= o o — = 7200 e = 7] s T phdsmt e
o= el L - == = I= T (g 8 gy eu§«maw» Shutatiiet by
R sezee g & %Z%ﬁ@%%‘”””
Bak i « M s
= o S A . T e 2 S S syt 000 LR 4 §§w»
o o o =] E % R RS EE R W 2&‘8$‘8‘°9~&«v«$«&2 # FRE
a iz P m 55 R
o EE e baad
ESdasirteererivivis Sasaie
e Gan P ewwwo s
[ g i T e SRR
—O e # 8‘384&
2 »®&$»®‘zs€ &«‘8&& s 32&&9
O O = g wwmww«w«.e»» &
O o Qo Gl g@ e»mw
— @ W Lhsapwne Ghmn
| - i -— sy ‘s.q-»w«»&w sama»‘s:‘w&o'e& Shhas
== ] «M Mow Mw»
- | zZ= o B
(T 3 " o i sanaiad ws-«zsssw @
) @ 8 r~ | o | | o o s Mww &x»»ems& #
2al o Q o { og e & hatiiiie
o (=] o &3&’5‘?‘338&’ A e R
? Vﬁ&@ % MQ%@&X‘R;»@&ﬁ»&&38‘88{3%8;‘33%
- v e aa g R
8 =l 2 3 = - onable) is low; the & Jeft -+ -
@ 0 o o 73l Ll esasnrananRdnERR T L LY B
o | o o & ol | v e amaneheRaRBSEEEE
| 22 = e ars Ginnaws
18 Py o w»»ow»« & SEHEEES
3 g 3 §&§’®8€®%®&%‘8»‘3&»«&-$ R
w* o :‘;':; m@»ﬁ&@&@&ﬁ&»»
; i
,—im_mgp._cuc,'_m ol e | ] Fhbah mmé@w
- Lo ~| o] ¥ o~ | »88»-\9 ««4 i MMWMMMMMMM s
¥ F =+ © = ﬁ’;”" m@@ S g R
o b s
Syreveor sy T Y 1 s »m i 18 et
> 3 3= 3 e e | oo o B B »se»w«wwa» G
= (U] 0 oo oW m [ o G R
oooo A 8 5 o g H e L %@ﬁg& i
ELS «vxoa&veﬁ&v &‘8=
WwZsIvL 201 bz o a S hsht hand sid el
P ST €D S9ES WL YOI F e
oo mi«»ww»«ww»ewmsw fiias
85883888 ocrggprw & il @%%ﬁn jiiiit
$E5% b
1 grepyeel 185 o~ o = o4 = aesswes Ll @ﬁhs&sﬁ
@lo > > & T obnniiiiinie fetedtn it
" T T = 10ia - saas & b A R EE R
comrw® © o o Laiee hnected together
—_—— T - e 3 oM ow o 3 - O »e:« pes -s»ose»wwwww» s [t
- ol b4 bR RS
wi o] -— e G
- Bt e 08 | »«ww
o »m M ﬁ«%»wsﬁ&’&»&&& a&‘s‘»‘s‘z
w“ & ab WMMWMWRM
e 4
| < kine(DSLY-and by putting -
e niennn e iagess M»«M»vmeww =44
EE B &»@« g B T
figa ﬁ i S
v&ﬁ&@&‘s‘z%&@@‘sﬁ’ Ed 6 il
penEen i El it s g e p RS R B REETE i
5 b = E&wﬁ&ézaaewﬂgaeiz
st s 24 b 4
& L2 -1 1he Status port can'read .. -
] - -leleae waE g S iaiEEEEATEREREEREEALE
=m |2 B E 4 o
i \ b = HEsed L i
H o o Ga g g g wa«w«ww
H o= s s»sw&wwwww»«
i 2 0y = I5lEle BaaE sreans
pravaten Bt a
GERGEb e w oS = GEeergEes e
feeiiioais 5 T & (o= |- S G hEnat
o o o Z T =| ™ b Thgt
mnnd = galo|=r Siuaanauiiy Haam s
. : g i the ri o
5 # o EEE i SRR EE
wwpeas el [} e e B B BB e
L e g;s wrnnin
{ b Fanan
e e R -4 e e
o e e 1 et s 3§‘8&8?€
erak et g b Shsann
Gaineiin x Swe
= et Ghies
R T Mol oM oo e R B R R e
s SBIRBAER o T o ihiesssi
FREEREERE L FaE ek e ERRERFEEE
FhFpaaat | | s.oﬁ&v«oa»o‘c&‘s.oo‘c«vgsvv&a@«v$&&w&evé»a»vva’s
faiiin o o iwwmm» EEEiILiil i e st
et b4 5 b4
thain c-amew o g8y oy @ ::-combined to-form a single:
fiasaaaes fodooma b PSR ierer it st Ee S SR EES Cn o S
Shtnaaws i [alal=] m sea i ] oo S iiieswsppasREEEE
EAAA AR S ooocaoo foe, G A EEASaE e
G s ol = = GannmEEEEET i B Gamm
G Tl <€ =< P swww:mws.eww L
gz‘s’@giv‘s‘» m &&&@m gm&% i &&@ﬁz &*:‘3‘?§'§
easans Givw % w% b4
o &«&QV%&«&&A$»%&V°\» 5# @ & HRE
fasseatd e Lawemaeis pradics s b
i n w E cEra gl hs
S e o - w fepad g B EEEE
gy o wn gl = s sk GEiEases
g g (&1 T finspnssiisahdn iy GamaEEEE
prasense gl = = Tiie . wwm e Miiihsisssmmeaid
Hadiieas «© Liidl » gw% SaaheEEs
jiasan o0 ) Gaas b@v» 4
estacie s %] I w;.s:wewwwaww»w e i
baaea | &5 G &@‘&x&&e»«sv»«v$»ﬁ5
i 5 E ] i etk
e b Sae
o = g 2 E 2 g ,q_: = Py s e 3 T8 S " e R
i s S [ s e ensnatdsrread iSRS
S sExfisisd PPBOBRES 2588 o ipor Refitting 1o Figure 2;
Hhen e R ERRER EadBiBgy &~ s &vm«»v»««$ B2
o odadaaa G i w ws«»ww«w t A8
e r|@|m | oo G Gaama
e o0 — || o — R AR e
. ol - vl 2|wle|~ | Easaaaan o »w«weow G
| L] R A R et @ o e Gwa s
- 2138 8la ol o = s Gahban
1 o] Eat| Tl AT BN s g o
@g‘ﬁ& M»&&w&$&&‘*8‘8&«@6&‘283‘8$»2& ag‘*‘;‘s
| i Gan Gasuin
| -“Data port of the Cantronie. -
b e B R B & L #+ L S
| | G el R s
8 | I | aad H 5 o e R R
. | | sih Gaes
3 | | ii G
e | [ 354 b v»«&«m@»v&«&&ve«\;»@& it e
: “ i data i
¥ e R - | R »’* g 5
=) ey wawwxwwww b
Gt 006666660446 & 5+ i
g e saang i Fad g i henew
S e b - 1 i
e sa o Bow i we
o o Q fo) 5 20 F
Gas g o) =0 han
g A
Wi anan 5] pn
e R | { I | w e 462
s Ld 1Y ! T 11 o il b s it
G ERES B | e g P prhtigy
— B b W G Gisspauie
- line is held low; This will -
iihas i S S o wilf: -
B Cihiha gk araad w«ww«w Taus
L uded | b Siiiiiis
3 S 3| Gwwn
EREEEEE o g s RS
] e i & 9‘3»‘*‘&&»&9«58“2 e A
i i S — — 1 | e s mw» wEHREEEE
iasiess | 4 Lhsammnadt ey 3 $14.73 il
ES i e e e il i R R R HRER
s ke 1 e ﬁme @}.giww gEnes
it EEd
fod 44 AR RS e £§§§ﬁ%&&%»«§w»2»&&$:§§&$‘&@h‘st
g # 24 s
ek :
e e : line is set low and the:
s s santaed st 02 Ll e e e B 9$&$&®$®$%ww®wvv»a&bv&&avﬁa»&»?&vmvﬁ&%§$ & G i SR G
Tidiian AR EE g &@Q‘s‘yﬁ&@?&&@&»‘ss"k&‘s‘»x&‘s&&-@»w«vas’&»v:&»«‘s&‘?wzv»‘” # 4 s p s B
g 1 A @9%*&@@0‘3&&&&*»&‘»ws&&&.@vx&&-&»$&®’9‘3‘“‘*9"8“‘£’*§“‘*V**‘3°’»&“ H o TEads- b
e ot e e B :‘&a«‘sw&»&»‘8$®&«‘&‘swxv£8\»%&@»&@»&@558&»&@*0 s B RERER L L ﬁwu,ﬂwwm«& S s i 0
FEEEELE i i ‘““‘&i‘ézﬁz* ‘s »esﬁ&&&v»a«@»s»&i Fia gw’*”iﬁ‘”"*ﬁiﬁ@iix‘is?‘ssﬁiwaw R ihenaesnaEEEEEEE
Sakias m 5@%1 ‘*’WWWWMW ““ an Siibmeasseensiiiliiiissennany M Us: Biis
G B : 34 &&a A ’“‘" ‘**“”“““ @ 4 4 »o-wz a ‘a»&«‘&x&@»v a g s
o iiae &w,sx«v«vv&ﬁ&v« Eesaaettti
fatiivensives o «w»wmwwmw Gaiue g Q»w&»w&@v»@v&ﬁ n a i »-»w» Gaapan i EEEEEy
Siiaiey e ol ww srisrari i MO AN, Se w 5 st
Eit m T «,,WW,M JOH sildtaranaeiitiotis s anes ” & ing wity : i
o G S /-v-vw.o s L msa:s»awww»«‘m« g e iy et G R R
o= b4 »» »«-sv&@ vw@ e 8 R g i G Q&@&‘& G REEELE & R
g 1 wswm fiitatensinteat it ey e amweaias www b * FEE Bk
- - a 1% - R «m@w@«» e HEE o G R «s%ﬁs‘w‘” B g«»‘z
£ w»w»& ;v»\)’v. &«@evs& i w Saaawy w Prasaes RS ETETE Bl 3 A 348 Gnamaat
e 6§%»&&‘8§®&’®&‘8$‘38§‘§ # et x&&«va&« X ;. 1 ad 1 Vﬁﬁ’*‘*@g 35&9‘835
e R s @ wREEEEEER Teminenes » 2 T
ol BREERE - &6@‘&&@39‘5&@&‘83&@« 9 g R g ‘945&‘9‘8§§&6 EaE e @&@Q@%&?‘*@‘
o R A @ g - g ‘8«‘8*&&‘835& Shies ? S pdesaistatipbatid 0] S hpwas s SREERBEED
R s e sl S 5 seswsnis @ s:&wvwmvwoawwwswaa»w-
w’i\sms S hawsreaREREERERERLES by Siszseas oawwvww»maw&vw;seaswe.:swsw@w»ww&sawxw:
W G e »w«xm&v«ﬁ&&@*ﬁ»‘&%w%ﬁ&&%v&&e‘s S ine i SEES L iihasrssssRRRERERE
S G w«»waﬁeﬁ Liakiaiianees Bhesdpen - i riisanseuns
s v &&%w#se&}s&@m&w. g & & &gw il g
Lot adenitnattuini nl 1 % i & 25
S B e BB v&x&&&»‘s&@ G R R Sk
mw« m\e i3 GawEEEEEE s G b i i
: S w T L ' H
- 9 @ ‘g e a &&‘3‘&‘3&‘,&@ 4 ﬁ «Vﬁ}&&wvﬁ&@&@ﬁ A il i A
oty g S papanand »«Qﬁ%e%ﬁa&vx&‘s g e R RS ETER SRS EE D ]
&&vxm»»v&»»»mv »\»‘»‘»\ma i3 R e e aea e R R R R
‘5&&38 ﬁ&' HREHEEETFEREIRE e & - £ 4 o & i pREHYEL
g &ﬁg&%?vq«@«v&&&&w&-&@%ﬁ& i L) -‘8» e B B i e EEE
oo et bl R bedd pseng by i & Gaan:
@.»v&@.&»»&«vv§v»»«m$»a - e 3% L ReeR i A 3 W Ganai
5 ittt ittt S0 g § a& bt T R 5
Shiteisssees Mww»wmww E‘E@»w; Sastiraeetdedine il i Lo 4]
S B R »wwes.swyg&mz s I S
- s " e i
E: bt i i B e B B B s
b : s m@gﬁ@wwww e e e
4 a B
35188 o zxamm;&ﬁ -
Teiiid g %@ et LEsetaiee et etine b
;:g ‘884 E@ @%‘&9& R »&i‘» # it ‘*?m‘g A i
b Shid s »@ Eﬁ 1 w
fittane @m § & Kﬂ “"*W Lt Liiiiian st ity o 34
Srassnesn wao-»«s‘s&s»«o m» Grarers s Bl e a ey b4
B R R sg@xwwm&e »««Mse b i pangpEEd 4 w‘s‘s»« 44
it e e M@-e o Gapmnn a3
w»o»aww»»v«w&w»«wvw\s BEE =z g R R EEE fres evmw %
Haewe SERFEERREEREE Q&@&&&‘&v«‘°93& &@&‘8 ﬁ&& e R e ‘89‘%‘39&‘*»?5*»‘3‘”‘3‘*3% V 5
Tittasssnsehenp ettt bRy »w»x«‘aw ‘M b4 mmEE B ai
T Gh ARG EEEEE Ghyeund b, srEEriiin e
A 44t &‘ss«&é&s A P wo u fEE s aagae at
e o e e «8$”«2&83€‘2‘9 9 863&&‘R§«&? &
srpr st i iliiii e ans 4
%

JUNE 1994

ELECTRONICS in ACTION



v66L INNC @ NOILOY Ul SOINOHLO33

ﬁéwv%&@&xa»m&v%&&

‘3882%385‘&3&88‘&3885&“8&&‘&3«‘5 ﬁ &&: (OP-F“'IELAL]
8-12V POWER
{OPTEONAL] I:]?
HEATSINK {HS) I_ﬁl L
J5 AND NV S e GND
800mA FUSE
@ A 5 —— OuTl It6 |IN |
2 J4 Ja
Js  390R (9 (® @ @ 47UF  [100n  [100n COM  gwitcH  Power | §
Ics  lca  1G3 Ic2 = — SOCKET  SOCKET
? |
[ E £
o]
D1
LED
(OPTIONAL)
description of the Centronic port and the e
Modes Description

wiy to control it can be seen in an arti-
cle entitled ‘Mission control” which
appeared in April’s issue of the Elec-
tronic in Action.

The card consists of an 8255 PPI
which is the hearl of this card, a
7418241, a 7415244, a 74LS365 tri-
state buffer [C and a 74LS502 NOR gate.
The complete circuit diagram of the 1/0
card is given in Figure 2.

8255 PPI

Figure 3(a) shows the pin-out functions
of this chip. GND (Pin 7) and VCC (Pin
26) are connected to the negative and
+5V power supply rails, respectively.
This IC has 24 input/output lines which
are arranged in three 8-bit ports namely
Port A, B and C. The 8255 has lour
internal registers, three of which are
called peripheral registers and are asso-
ciated with Port A, B and C. The fourth
one is the control register. The three
peripheral registers are used for data
transactions between the 8255 PPI and
external circuits and the control register
is used to initialize the operation modes
of the PPL. There are 8 bidirectional data
lines (DB0O-DB7, Pin 34 1o Pin 27)
through which data are written Lo or read
from the internal registers under the

Port A can be set as an 8-bit input or output port. Mixture of
inputs and outputs is not possible. Port B is configured in the
same manner as Port A. Port C is split into two halves (upper 4
bits and lower 4 bits) with each half configured as either inputs
or outputs. The mixture of inputs and outputs in each half is
not possible. All the outputs are Iatched

Mode 2

Mode 2 configures the 8255 PP as strobed /0 ports Port A
and B are configured as two independent 8-bit I/0 ports. Each
of them has a 4-bit control port associated with it. These
control ports are formed from the lower and upper 4 bits of the
Port C, respectively. In this mode, data applied to an input port
must be strobed in with a signal produced in external
hardware. An output port is provided with handshake signals

- that indicate when new data are available at its outputs and

- when an external dewce has read the values.

Mode 3

:Only port A can be initialized in this mode. In this mode, port A
- can be used for bidirectional data transfer. This means that

: data can be output or input on the same eight lines. If Port A is

- initialized in Mode 2, pins PC3 through PC7 are used as

- handshake lines. The other three pins, PCO through PC2, can be

5 used as ordinary I/O lines if port B is configured in Mode 0. These
|  lines will be used as handshake lines of Port B if the port is

; configured in Mode 1.

active high and will set all the lines of
Ports A, B and C as input lines. In normal

operations, RESET line must be held low.

The 8255 PPI has three operation
maodes: Modes 0, 1 and 2, by which the

three ports can be configured as inputs
or outputs. Table 1 summarizes the
operation modes.

The operation modes of the 8255 PPI are
initialized by writing an 8-bit control word to

control of -RD (Pin 5) and -WR (Pin 36) Bit No. | Description Function

lines. The address lines AD (Pin 9) and {

Al (Pin 8) are used to select a particular Bit 7 Mode set flag 1=Active

register. The relationship between the : s Pz

address lines (AD and A1) and the regis- Bive Medeselectign g?:mggz ?

ters is shown below: Bit 5 Mode selection 1x=Mode 2

Internal Registers A0 Al Bit 4 Mode control of Port A 1 Inﬁut 0" (jutput"

% Register A 0 0 B o i d 1 1

Register B 1 0 " 113 ”"Mo e contro o upper4 bns ot Port C 1=Input 0=Output |

: Register C 0 1 Bit 2 Mode selection 1=Mode 1, 0=Mode 0

¢ Control Register 1 1 =

: Bit 1 Mode comrol of Port B 1=Input, 0=Output
S (Pin 6) line must be taken Tow to e : - P

enable the IC, RESET (Pin 35) line is Bit 0 Mode control of lower 4 bits of Port C © 1=Input, 0=Qutput

Table 2 Bit functions of the control word
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Table 3 note: Bit 7=1, Bit 5=Bit 6=0

the control register. The bit function of the Construction

control word is explained in table 2.

In this article, we will concentrate on
Mode O which is adequate for the present
applications. For other modes, please
refer to the manufacture’s data sheets,

In Mode 0, as we alrcady know, Port
A and Port B can be configured as either
inputs or outputs. Port C is split into two
halves which can be also configured as
inputs or outputs. All possible control
words for configuring Ports A, B and C
are listed in table 3.

Select a byte to be sent to the 8255 PPI l

f

This byte is converted and output from the Data port
(data conversion is needed due to hardware arrangemants)

;

Address lines AC and A1 are output from the Coritrol port
with other two lines, -WR and -RD, held high
(A0 and A1 are selscted according to the designated
peripherial registers of the PPI)

Y

A high-to-low-then-high pulse is sent to the card
on -WR line from the Control port
(This will latch the data into the corresponding register)

Y

The writting procedurs is completed

(a) Write a byte to the 8255 PP|
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This /O card is constructed on a single-
sided printed circuit board. The full size
foil pattern and component layout are
shown in Figure 5 and 6. The PCB
board is available from the E1IA PCB
service and a complete kit plus the con-
trol software is available from the author
at a price of £30 including P&P. Cheques
should be made out to X. Qiu and sent
via the EIA office,

Components may be mounted on the
board in the following order: links, resis-

Address lines AC and A1 are output from the Control port
with other two lines, -WR and -RD, held high
(AD and A1 are selected according to the specific
peripherial registers of the PPI)

Y

A high-to-low pulse is sent to the card from the -RD line
of the Control port

!

Bit 0 of the Data port is set low, DSL = 0

(Thea first reading is the 4 low bits of the byte from the 8258)

The Status port reads the data from the 8255 PP the first time

Y

Bit 0 of the Data port is set high, DSL = 1

The Status port reads the data from the 8255 PP the second time
(The second reading is the 4 high bits of the byta from the B255)

!

LThe -RD ling is set to high |

Y

The two readings are bit-manlpulated and combinad Into a

single byte

I The read procedure is completed |

(b} Read a byte from the 8255 PPI

tors, DIL IC sockels, capacitors, Electro-
lytic capacitors, PCB connectors, Voltage
regulators, Centronix female connector,
fuse holders, 26-way DIL sockets and
finally the ICs. It is suggested that IC
sockets are used for all the ICs.

Testing

After soldering, check all the joints and
connections to make sure there are no
shorts due to excess solder. Only when
you make sure that the board is properly
constructed, can you connect the power
supply to the card. Since the card is
simple to construct and involves no
adjustment at all, it will work
straight away if all the ICs are OK
and properly located in position. To
test the output of the ports, connect
the card to the Centronic port via
the printer cable and run the sample
program (which will configure all
the 24 lines as outputs). A logic
tester described in Application 5
next month (Integrated driver 1Cs)
can be used for testing the logic
level of the outputs. If a logic gen-
erator is at hand, the input function
of the ports can be tested as well.
However in this case the program
needs a slight change. When testing
the card, readers should be familiar
with the pin functions of the 26-way
expansion socket (see Figure 1) and
know the configuration of the ports.
It should be pointed out that con-
necting a logic output to an output of
the 8255 may cause permanent
damage to the 8255 PPL
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Subject to availability despatch is
normally effected within 2 days from
receipt of cleared payment. Please allow
7 working days for cheque clearance. All
orders will be fulfiled within 28 days
unless otherwise notified.

EUROPEAN COMPUTER MARKETING (U.K.)

ROWAN HOUSE, WOODLANDS ROAD, RILLINGTON, MALTON, YO17 8LD, N YORKSHIRE
SALES AND INFORMATION HOTLINE

0944 - 758989

FAX: 0944 - 758989

All prices are exclusive of VAT @ 17.5%
and UK mainland delivery Export orders
are welcome. Please call for carriage
to country of destination. Payment by
cheque, bankers draft, cash or
postal orders.

E & O.E All prices subject to change without notice. Please call before ordering. Goods are not supplied on a trial basis.

TOP QUALITY DEALS!!

386 SX-40MHZ MONO VGA :£620.00 :£635.00 :£650.00
COLOUR SVGA :£696.00 £711.00 :£726.00
386DX-40MHZ MONO VGA :£635.00 :£650.00 :£665.00
COLOUR SVGA £717.00 :£726.00 :£745.00
486SX-25MHZ MONO VGA :£695.00 :£710.00 :£725.00
COLOUR SVGA (£775.00 :£786.00 :£805.00
486DX-33MHZ MONO VGA :£832.00 :£847.00 :£862.00
COLOUR SVGA :£912.00 :£923.00 :£942.00
486DX-50MHZ MONO VGA :£934.00 :£949.00 :£964.00
COLOUR SVGA :£1014.00 :£1024.00 :£1044.00
486DLC-40MHZ MONO VGA :£734.00 :£749.99 :£764.00
COLOUR SVGA :£814.00 :£824.00 :£844.00

STANDARD FEATURES INCLUDE: MINI TOWER OR DESK TOP CASE WITH DIGITAL SPEED DISPLAY, 3.5" FLOPPY DRIVE (1,44MB), 5.25" (1.2MB) FLOPPY
DISK DRIVE, 2 SERIAL?1 PARALLEL/1GAMES PORT, 102 KEY UK KEYBOARD, MICROSOFT COMP MOUSE, * 3 YEAR WARRANTY, M5 DOS 5, MS WINDOWS

MOTHERBOARDS
ECM100 3865X-40MHZ £62.00
ECM101 386DX40MHZ 128K CACHE £92.00
ECM102 486SX25MHZ VLB 256K CACHE £147.00
ECM103 4865X33MHZ VLB 256K CACHE £160.00
ECM104 4860X33MHZ VLB 256K CACHE £278.00
ECM105 486DX40MHZ VLB 256K CACHE £290.00
ECM106 4860X50MHZ VLB 256K CACHE £379.00
ECM107 486DLC40MHZ VLB & CO-PRO £162.00

HARD DISK DRIVES

ECM108 120MB IDE COMNER £153.00
ECM102 170MB IDE CONNER £169.00
ECM110 210MB IDE CONNER £173.00
ECM111 250MB IDE CONNER £178.00
ECM112 330MB IDE CONNER £210.00
ECM113 1GB FAST SCSI-2 FLUITSU £640.00

MEMORY

ECM114 256K SIMMS MODULE
ECM115 1MB SIMMS MODULE 70NS
ECM116 4MB SIMMS MODULE 80NS

£CALL
FCALL
ECALL

LATEST DESIGN CASES

ECM117 DELUXE DESKTOP

ECM118 DELUXE SUMLINE CASE
ECM114 DELUXE MINITOWER
ECM120 DELUXE FULLTOWER
ECM121 DELUXE MULTIMEDIA

KEYBOARDS

ECM122 102 KEY UK KEYBOARD
ECM123 HIGH QUALITY (CORPORATE) KEYBOARD
ECM124 CHERRY KEYBOARD

ADD-

ON CARDS

ECM131 110 CARD 25/1PIHG

ECM132 IDE CARD 2HD/2FD WITH CABLES

ECM133 IDE & VO CARD 2HD/2FD25/1 PG WITH CABLES

ECM134 IDE CACHE CONTROLLER 2HD/2FD
ECM135 ADEFTIC 1542C SCSI HIGH PERFORMANCE KIT  £192.00

COMMS PRODUCTS

ECM136 FAX'MODEM 9600/4800 WITH BITFAX FOR DOS  £49.00
ECM137 FAXMOOEM 9600/2400 WITH BITFAX FOR DOSWINDOWS E57.00
ECM138 POCKET FAX/MODEM 9600/2400

MONITORS

ECM154 MONO VGA 14" MCNITOR

ECM155 COLOUR SVGA 14" MONITOR

ECM156 COLOUR SVGA 14" NON INTERLACED
ECM157 GOLOUR SVGA 15" NON INTERLACED
ECM158 COLOUR SVGA 17" NON INTERLACED

£45.00
£52.00
£48.00
£80.00
£87.00

£14.00
£23.00
£26.00

£11.00
£11.00
£14.00
£62.00

E£57.00

£85.00
£169.00
£182.00
£CALL
£560.00

3.1. ALL SYSTEMS ARE SOAK TESTED FOR 48 HES.

SOFTWARE

ECM163 M5 DOS V50 £25.00
ECM164 M5 DOS VED £37.00
ECM165 MS WINDOWS V3.1 £3300
ECM175 M5 DOS V3.3 (FOREIGN) GERMAN 525" ONLY  £22.00
ECM176 M5 DOS V3.3 (FOREIGN) FRENCH 5.25" ONLY  £2200
ECM177 M5 DOS V3.3 (FOREIGN) ITALIAN 5.25° ONLY £22.00

CD TITLES

ECM150 WORLD ATLAS CD £25.00
ECM151 GUINESS DISC OF RECORDS 1993 CD £25.00
ECM152 WORLD VIEW WITH VIDEO FOR WINDOWS £25.00
ECM153 KODAK PHOTO CD ACCESS SOFTWARE £20.00
ECM166 AA HOTELS & RESTAURANTS £20.00
ECM167 SHAREWARE OVERLOAD £15.00
ECM168 PUBLISHERS DREAMS £35.00
ECM163 WIN PLATINUM £2500
ECM170 WORLD FACT BOOK '93 £25.00
ECM17T1 WINDOWS MASTER £22.00
ECM172 BUSINESS MASTER 2ND EDITION £22.00
ECM173 VIDEO MOVIE GUIDE '93 £35.00
ECM174 TOOLWORKS REFERENCE LIBRARY £25.00

DISPLAY CARDS

ECM 133 MONO CARD WITH PRINTER PORT £16.00
ECM140 VGA CARD 256K E36.00
ECM141 16 BIT SVGA CARD 512K £39.00
ECM142 TRIDENT 8900CL 16 BIT SVGA 1MB £52.00
ECM143 TSENG LAB ET4000 1MB 16 7TMB COLOURS £64.00

PRINTERS

ECM125 HP DESKJET 510 £230.00
ECM126 HP DESKJET 550 £419.00
ECM127 HP LASERJET 4L £492.00
ECM128 PANASONIC KXP1123 24 PIN DOT MATRIX £139.00
ECM129 CANON BJ10SX BUBBLE JET F184.00
ECM130 PARALLEL PRINTER CABLE £2.00

MULTI MEDIA

ECM144 MITSUMI CD ROM & INTERFACE CARD £125.00
ECM145 PANASONIC 562 DUAL SPEED CD ROM COMPLETE KIT  £159.00
ECM146 SOUNDBLASTER V2 COMPATIBLE WITH SPEAKERS £45.00
ECM147 SOUNDBLASTER PRO WITH CD INTERFAGE £8200
ECM148 AMPLIFIED POWER SPEAKERS £24.00
ECM1498 VIDEC CAFTURE CARD AND VIDEO FOR WINDOWS £215.00
ECM178 MICROSOFT COMPATIBLE MOUSE £14.00
ECM179 ANALOG JOYSTICK (REQUIRES GAMES PORT) £22.00

FLOPPY DRIVES

ECM160 3.5" 1 44MB FLOPPY DISK DRIVE £3200
ECM161 5.25" 1.2MB FLOPPY DISK DRIVE £40.00
ECM162 FLOPPY DRIVE MOUNTING KIT £7.00

TRADE & CORPORATE ENQUIRIES WELCOME

TELECOM PRODUCTS

UNFORTUNATELY WE ARE UNABLE TO LIST OUR FULL LINE OF
TELECOM PRODUCTS AS IT 18 80 LARGE. BELOW IS A LISTING
OF CATEGORIES, FULL LISTS ARE AVAILABLE BY
TELEPHONEFAX.

STANDARD AND FEATURE PHONES

SPECIAL APPLICATION PHONES

OPERATOR HEADSETS

SPECIAL ENVIRONMENT TELEPHONES
NOVELTY & CLOCK RADIO TELEPHONES
DECORATIVE TELEPHONES

ANSWERING MACHINES

ANSWERING MACHINE TAPES & ACCESSORIES
CORDLESS TELEPHONES

CORDLESS ACCESSORIES BATTERIES & AERIALS
CT2 IGITAL CORDLESS TELEPHONES

FULL RANGE OF CELLULAR TELEPHONES
RADIO PAGING SYSTEMS (WIDE AREA)

RADIO PAGING SYSTEMS (LOCAL AREA)
PAYPHONES

PAYPHONE ACCESSORIES

FACSIMILE MACHINES

FAX SWITCHES & MODEMS

BUSINESS TELEPHONE SYSTEMS

CALL BARRING DEVICES

AUDIO & VISUAL INDICATORS

VOICE MAIL SYSTEMS

FAX-ON-DEMAND SYSTEMS

FULL LINE OF OFFICE PRODUCTS (COPIERS ETC)
SECURITY PRODUCTS

COMING SOON:

VIDEOQCONFERENCING SYSTEM

CALL METERING DEVICE (TELAMETA)

CALLER IDENTIFICATION (SUBJECT TO APPROVAL)

EUROPEAN COMPUTER MARKETING OFFERS
YOUR ULTIMATE LINE OF SUPPLY!!!
THE ULTIMATE SERVICE!!!

VERY COMPETITIVE PRICES!!!

AND THE HIGHEST QUALITY PRODUCTS !t

SALES & INFORMATION HOTLINE 24 Hrs
ALSO PRODUCT DETAILS & LATEST PRICES
AVAILABLE BY FAX-ON-DEMAND CALL FROM
A FAX MACHINE AND PRESS START WHEN
REQUESTED 0944 - 758989




Paul Freeman-Sear reports on the
wider use of Smartcards

he buying power of that now familiar piece of
plastic called a credit or debit card has served
us well for many years. But technological

E progress has ensured that this simple token will be

Q superceeded by an all embracing information card

T thanks to micro electronics.

g The revolution in surface deposition variety of official

o techniques, being able to ‘spray’ mo- bodies that

C_f? lecular layers of semiconductors on a would want to

; chip means that complex integrated cir- see such a

O cuits can be made on extremely thin lay- datafile if it

g ers, indeed, thin enough to be mounted cxisted. Officials like the Inland Rev-

zZ within the thickness of a credit card. enue, the Health Authorities, insurance

From then on it didn’t take a genius companies and prospective employers

to work out the potential of such tech- would all like to get their hands on your
nology placed within a plastic card. vital statistics to see if you are too high a

‘E With the potential for such a sizeable risk to the insurance companies, a liabil-

pd memory one can store large amounts of ity to health authorities and a debtor to

T personal information including your the revenue.

% own health and wealth. It could become Assuming a card with such a wealth

~

an identity card with your life history
placed upon it. Needless to
say there would

of information existed, there are
pitfalls to this idyllic information
state.
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For some people it might be
the easiest thing in the world to
loose the card. To others it
might be termed a convenient
loss if officials require extra

A

statistics about yourself for
any investigation. Authori-
ties would however make
sure that they have your
personal information on a
secure database and the
need for a personal smart
card would be to update
each others information
file. Some may sug-
gest that as you are
already registered for
life as soon as you
come into the
world and it
wouldn’tbe a
great step forward
to have a standard
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times) database implant at birth - A
Smartcard under the skin.

Plastic cash

Where most people will see this new
card is through its spending power. As a
funds transfer card or electronic purse, it
would be as invaluable as the credit card
and eventually we could see the disap-
pearance of cash, with all your hard
earned money being held in a bank
electronically,

One version of the smart card has
been introduced experimentally on to a
public transport system in the UK. One
bus company uses it as a season ticket
and is an electronic version of a pass
card, which rather like the phone card
currently in use, reduces its value the
more it is used. The advantages are that
less time is taken up dealing with cash
transactions at each fare stage. At the
moment it would seem to be transferable
as there is nothing to prove ownership.
At first sight it would seem apparent
overkill to use a smart card for such a
simple task. Surely the passive phone
card would suffice? Well in this case,
the hidden sophistication can provide
more information to the service provider
and just as the last journey is taken, the
smart card would give a detailed analy-
sis of all journeys made and at what
time. The bus company would then have
a complete record of individual move-
ments. From a researchers point of view,



it could provide an overview of mass
personnel movements. The bus company
could maximise its efficiency, thus
saving company time and money from ‘pilot: ai; c pa;g@g-@ mgg
such an analysis.

Smart Experiments
However, the "smarter’, wider use of
microelectronics is just beginning, in
fact some would say this is the begin-
ning of the ‘smart age’,

The Smart card market is already
estimated to be about 45-55 million
units, telephone cards adding another
180-200 million units and the industry is
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still in its infancy. France dominates the
industry and the larger volume users at
present are in banking, mobile commu- Inth A years, ions ‘comps
nications, payphones and pay TV, The e
latest interested sectors in the technol-
ogy are health and public transport.
Other European countries, Norway,
Switzerland, Italy, Spain, and Germany
have followed suit. Over in the United
States, the first smart card pilot scheme
took place in 1986 where
approximately 100,000
cards were used with
Mastercard in Maryland and
Florida. Since then many
applications have been
found for the card. One US
Department is using
200,000 Smartcards to
meonitor and control crop
sales. The Japanese are
experimenting with
smartcards for health and for
identification purposes.

Wired for Action
Two types of microcom-
puter card exist. The first is
a hardwired logic device
where the non-volatile
memory is hardwired to the
external interface. These
hard wired cards contain
from 512 to 8K bits and would be
mainly used for prepaid services rather
like a bus pass.
The other microprocessor-based card

ELECTRONICS in ACTION 9 JUNE 1994
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_Year 93 94 95 96 97
Geometry 1.2pm 0.8pym 0.65um 0.5pm
Voltage 3.3V-5v 2.7-5.5V 1.8-5.5V
Memory </25mm? EE 12K ROM 20K ROM/12K EE 20K ROM/16K EE 30K ROM/24K
Cost (1M units with 3K  $1.2-1.5 1.1-1.4 1.0-1.3 0.9-1.2 0.8-1.1
ROM 1K EEPROM
Technology ROM/EE ROM/E Contactless
ROM/EE/Flash
ROM/EE/Public Key

Table 1 Technology Forecast

France

Japan |-
Norway |.©
South Africa |
Switzerland |
Italy :

Germany

i B
i Taiwan |

Others |+

15 20 25 a0 35 Millions

has an on board chip produced by SGS
Thomson and Texas Instruments. It
contains 256 cells including a 96 bit
tamper proof reference. A German card
made by Siemens and SGS Thomson has
416 cells of EEPROM with 208 bits of
working memory. The access is control-
led by a password and the operator is
given four consecutive chances to get
the code correct before the card is
blocked.

Smart or Dumb

When is a Smartcard smart and when is

Table 2 Smartcard chips Content and usage

it just a memory. The term smart should
imply that it can process and interpret
data. This would mean using a micro-
processor. A memory card is unable to do
this and is often referred to as a dumb
device. Your present credit card with the
dark brown stripe on the back carries
magnetic information and is limited in its
coded content. This passive device could
be likened to a low memory ROM. But
because of its increased sophistication,
the smartcard will have uses in high
security applications for health records
and in pay TV where an encrypted TV

signal will need to be unlocked.

A typical high density smartcard will
contain 8K of electrically erasable
memory (EEPROM) with 10K-16K of
read only memory (ROM) and 256 bytes
of RAM and the demand for increased
memory capacity is for ever on upward.
Those that might want to use GSM
mobile phones might be asking for

" facilities such as short dial codes, mes-
sage storage and voice mail. But the
trend is that customers are asking for
more memory for a variety of applica-
tions and non volatile flash memory is
emerging as a contender for this applica-
tion. It has an advantage over erasable
programmable read only memory
(EPROM) in that is electrically erasable
and occupies a smaller area than
EEPROM, something that is important
in smartcard applications. One drawback
of flash memory is that it requires a 12V
programming supply and is limited to
around 100 cycles of WRITE/ERASE
compared to 100K-1M with an
EEPROM. Future smartcards may see a

Device Size (mm) ROMbytes RAMbytes NVM bytes
6805SC01 5.5x3.5 1.6K 36 1KE
68HC5SC11  5.6x3.5 6K 128 8KE
68HC05SC20 3.5x3.4 4K 160 128b E
68HC05SC21 5.4x2.7 6K 128 3K EE
68HC055C24 3.7x2.8 3K 128 1K EE

: 68HC05SC26 3.8x3.6 6K 160 1K EE
68HC05SC27 4.9x4.2 16.4K 240 3K EE
68HC05SC28 5.3x4.9 12.8K 240 8K EE
68HC05SC29 5.3x4.9 12.8K 512 4K EE

Comments
Original French Banking chip

Designed for pay TV and
multipurpose applications

Low density, cost sensitive
applications which still need
security, such as Electronic purse.

3.3-8V, standard in GSM phase 1

3.3-8V, Standard in French banks,
used in pay TV, Electronic purse &
general applications

3.0-6V Multipurpose and low
voltage applications requiring larger
ROM for operating system

3.6V used in GSM phase Il and pay TV

3-6V, used in GSM phase Il HI end
as for SC27

Includes modular arithmetic
processor. New applications
include Health cards, banking and
advance security applications.
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mixture of flash memory and EEPROM
if contactless cards are to be the norm.
Potential operators are also looking for
increased speed of operation to imple-
ment more complicated software and for
higher level encryption. So there will be

:: E mbed artificial intelligence into a

i smartcard and it will allow

i ‘biometrics’ to prove user identity by

,z: recognising voices or faces. This is the

' claim made by Neural Computer Sci-

: ences, an artificial intelligence company
based in Southampton.

Neural Computer Sciences has
become a partner in the newly-formed
Esprit Chip Architectures for Smart
CArds and portable intelligent DEvices
(CASCADE) project, which has been set
up in the European Community to de-

-+ velop the next generation of smartcards.
- The UK company’s role is to develop a
version of its neural network artificial
intelligence system which is capable of
being embedded inside a smartcard IC.
+ It would provide support for highly so-
. phisticated security checks using tech-
© niques such as biometric technology.
: This future generation of ‘thinking’
embeddable microcomputer chips will
greatly expand the applications potential
for smartcard technology, opening up
markets for billions of cards worldwide.

The Smartcard is capable of perform-
ing a wide range of extra functions includ-
ing very high security ‘handshakes’ with
the transaction terminal or computer to
eliminate fraud, and this is one of the key
aspects which the CASCADE project is
addressing.

With integral 32-bit RISC-based
processing power, a CASCADE
smartcard will be able to perform security
functions which for all practical purposes
are immune to attempts at fraud. These
include biometric checks which might
¢ verify a user’s identity against a unique
. human characteristic such as a voice,
 face or fingerprint. The inclusion of artifi-
= cial intelligence may allow the embedded
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4 need for fast co-processors perhaps

using Digital Signal Processing (DSP).
Even the 512 bits used for encryption
today might become questionable if

codes are ever broken and again faster
processors would be required for more :

Neural nets for smartcards

microprocessor to make the same kind of
judgements as a hurman when faced with
a voice that has changed because its
owner has a cold, a face which now has
a beard, or a fingerprint which has been
scarred, since a sample was first cap-
tured and stored for comparison pur-
poses.

An example of the potential use of
biometrics is during a credit card pur-
chase made by telephone: a process
currently wide open to fraud. Using a
telephone with an integral smartcard
reader a neural network embedded
inside the card could validate transac-
tions. The vendor's terminal could re-
quest the prospective purchaser to speak
a random word or phrase. In real-time,
the terminal would run a signal process-
ing algorithm on this speech to generate
a profile - a sequence of perhaps a cou-
ple of hundred bytes of data which is
then transmitted back in encrypted form
to the user. The user's smartcard - with
its integral neural network - would then
analyze this profile to determine if it
belongs to the card's real owner. As this
security checking relies on data embed-
ded inside the card's chip, and software
inside the terminal, it is virtually inviola-
ble.

The CASCADE project - currently
funded by the European Community at
approximately 3M ECUs - will develop this
next-generation smartcard technology.
The project is expected to take 2.5 years,
with the results available in 1996.

Southampton-based Neural Compu-
ter Sciences has been selected for their
part in this project because of its leading
role in the development of neural net-
works. It was the first company in the
world to develop a Wmdows based

AR TR Ry S n e aipy duduaray esuasu sk s S E s R s S e e s e e s b ey SETEET P ST R Y

made possible”.

encrypted bits.

There could be some integration of
memory and microprocessor cards
where there might be a need for an
electronic purse. These would replace
the direct debit cards used by many
banks. At the same time there would
also be call for greater security so that in
the event of the card being stolen or lost,
the owner could feel secure in the
knowledge that it could never be used
by anyone else.

As the decade marches towards an
end, advances in semiconductor technol-
ogy has shown that by the end of the
decade 100 million transistors will be
achievable on a chip and with this
comes an ever increasing memory avail-
ability and processing power. The
smartcard will certainly benefit from this
level of integration.
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system, opening the technology up to a
much wider range of commercial and
industrial users. The other members of
the consortium are Gemplus the French
smartcard manufacturer (and the prime
contractor behind CASCADE), the UK's
ARM who are providing the design for
the 32-bit RISC processor, France's
Dassault who are working on card readers
and terminals, Domain Dynamics of the
UK who offer signal processing technol-
ogy which simplifies biometric pattern
recognition, the University of Louvain in
Belgium who are working on encryption
techniques, and France’s University of
Lille who are working on the card's operat-
ing system. The Paris office of ARTTIC
has been appointed to provide operational
project management services.

Neural Computer Sciences want to
develop ultra-compact neural networks
capable of operating within the limited
resources of a small low cost silicon
chip. The company’s previous experi-
ence with its NeuDesk product provides
an important background for this work.
This software, which runs on a standard
PC., has already led the company to
develop ‘skeletonizing’ algorithms which
strip down neural networks after creation
to optimize their run-time speed and
efficiency. This should help to realise the
goals of CASCADE.

Brian Kett from NCS says “New
technigues to embed a neural network
on silicon are valid for catalyzing a
range of other applications, such as the
provision of silicon sensors capable of
monitoring the health of a piece of ma-
chinery, or of being embedded inside
locks to make them intelligent. Whole
new markets and industries could be
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In a flurry of activity Peter
Roberts begins building his
‘Cabaret’ Active Loudspeaker
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et’s dispel a myth about the bass

reflex speaker. It is usually held

that the fast cutoff rate will give
poor transient response e.g. ringing or
overhang. The LF responsc of a bass
reflex speaker is that of a high order,
high pass filter and these always have
some overshoot. The car/brain perceives
a transient ‘ring” as an extension of the
event in time. How could this not be a
problem? Our old friend Thicle consid-
ered this. The time taken for the sound
in a room to die away is the reverbera-
tion time. This is defined as the time
taken for the sound level to drop by
60dB from the original level. At low
frequencies the reverb time just defined

this is 32dB
below our
nominal
level. Thus
the signal
only has to
drop 32dB to
- be inaudible.
This is about
half the 60dB
reverb level
and it halves
the time for a
25Hz signal to be inaudible. Thiele
points out that a properly adjusted
vented box need cause no perceptible
colouration due to ringing. If the design

R R B e e B A
R R RS e

5
&

will be longer than the time heard by the
listener. To see why. Figure 1 shows the
Robinson and Dadson equal loudness
curves. The minimum audible frequency
level (MAF) at 25Hz is 68dB. Given a
nominal sound intensity level of 100dB,
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is not right and there 1s a peaky ampli-
tude response, i.e. poor damping, the
transient rings may be audible,

Having unburdened myself of that
interesting fact, there is an advantage with
the transient response of this speaker in

that it uses a sub-Chebychev alignment.
See Figure 2 for the transient response of
-arious types of bass reflex design.

Hitting the high notes

I shall continue with a brief recap of Part
1. A special amplifier which has a nega-
tive output resistance is used to lower the
speaker bass distortion and improve the
damping. Also, a sixth order bass reflex
design is used to lower the cone excur-
sion and provide a free rumble filter.

The woofer specified for this design,
a4 Morel MW 1073, is a 250mm unit with
4 very smooth sound over the bass and
midrange. See Figure 4 which shows the
makers frequency response. Note the
bass peak at 40Hz which is flattened by
the above technigues.

The MW 1075 has a medium compli-
ance of 178 litres and a Qt, defined as
the sharpness of the resonant peak, of
0.65 which is comparatively high. This
is deliberately chosen high, so that the
negative resistance can lower the Qt and
lower the distortion by a large percent-
age. Since there is a direct relationship
between the Qt and box size, it enables
the enclosure size to be reduced to 60
litres, otherwise the cabinet volume
would be about the same as the compli-
ance, i.e. 178 litres. Incidentally, the



negative resistance is used to lower the
Qt to 0.30.

The tweeter is the Elac metal dome.
It is mounted in the cabinet at a height
giving on-axis listening, when sitting in
an armchair. It was selected after listen-
ing tests on a number of different units.
Some sounded poor with either harsh-
ness or glare. One type which should
have sounded good had a horrible
squawk, which disappeared after a week
of running, the tweeter then sounded
pleasant. The Elac units sound good
“straight out of the crate” If a new drive
unit or speaker initially sounds bad, if
possible, give it a weeks running to see if
the unit settles in. There was not enough
time to run-in all the trial tweeters.

Other tweeters could be used in this
design, if they have a reasonably flat
frequency response and you like their
sound, since an adjustable potentiometer
is used to match the tweeter sensitivity
to the woofer. T will now go through the
design, which neatly integrates all the
system functions on a single PCB. The
layout is fairly critical, so constructors
are advised to use the PCB available
from the address at the end. Firstly I
have chosen a relatively new op-amp for
this design. With the QP275 device, the
audiophiles prayers for a decent device

ﬁg%gmgag

have been answered. Chebychev Sreiaase ;’E%
Distortion is 0.0003%, or a rgnmmgﬁ :
yes that is the right L SR r T B AT
number of zeros, slew 1- potential divider feeds
rate is 22V/us Noise is L ¢ into a unity gain buffer.
6pV/Hz all for a current : Butterworth B you wanted, you
of 5mA. These modern 3 9T could replace the
chips are so good it does - potential divider with
not seem worthwhile soar an externally controlla-
designing discrete cir- o ble volume control, but
cuitry for these applica- ‘ ol Semoheoyiex for me this is an incon-
tions any more. ﬁ L L venient arrangement.

: [ 3 4 The output of the
Input stage § Time butter feeds an active

i

Referring to Figure 3, the
filter and output stages of the amplificr
have a gain, which cannot be lowered,
for functional or stability reasons, Thus,
we have Lo attenuate the input to achieve
reasonable listening levels. A potential
divider is used for this, and is switchable
so that in one switch position the speaker
simulates a passive speaker, thus it can be
driven from your existing amplifier
output. In the other position, a CD player
or pre-amp output could be used directly.
The unit supplying the speakers must
have a volume control! Here is a possible
application for a passive pre-amp.

The potential divider degrades the
ultimate signal to noise ratio, but in
practice, this is not noticeable. The

high pass filter, whose
turn-over frequency is 30Hz, with a Q of
1.53 giving a boost of 3.7dB. This filter is
second order and together with the fourth
order bass rellex system, produces the
sixth order alignment. As well as reducing
the sub-sonic cone excursion it acts as a
rumble filter. The port is tuned so that the
box resonance is 25Hz, which gives the
correct sub-chebychev alignment.

Crossover circuit

This is the Linkwitz-Riley type with
cross-over point at 3.0kHz. The second
high pass filter is built around the
tweeter power amplifier. A
potentiometer is provided to set the
tweeter level.

c1 cl4 c20 cs c6
a70nF i nF nF +1ay 1nF 1nF +26V 3
I TDA2050
Input
[- - R24 R4
9K 38K
4 }lf(?g Tweeter
c2
ov R3 150uF
R14 R17 220R
39K 39K 3
1
ca 2
220nF c1n C12 I i e e
2n2 1nF HN. ,&m 3
i Bt
e el d
o 15V R
+ 16
IC6
1R5 TR1
TDA2050
31, TIP42A
IC7a 1 1] 5
3 t_)P275 z
cis c12 .
2n2 1n0 EEm 2] 3/ -
-15V T e
R21 c13 c26
oK 3 220nF 202 I4TDnF -
AC1 — VVVV—
+26Y —_—— + | R18
. | s T — c10 ek c22
y i Vo +15y 15uF mmmm 22nF 18nF
2 x 18V Sec
FS1 1c1 R29
254 = L Gpd | I_ 910R
ce3 co 2 c21 st R25
S EE00pF @R 470NF . {00nF 5K TR2 16K
Ri5 R26 Rzs IR2
Mains in BR1 ov 16K 16K 185
Gnd |
Chca  EECos c3 mm c15 S
N GS00pF NN 470nF 3 470nF Em= 470F
Gnd
2
T vi €2 vo [ *— 15V -26V
ov
AC2  Fs2 26V IC1=78L15
; IC2= 79L15
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Power amplifiers

These are based on the TDA2050, an
improved higher power version of (he
ubiquitous TDA2030. This device has a
distortion of 0.03% at 20W output and
has short-circuit protection and thermal
shutdown. For heavy duty applications
like this, a
problem is the
limited power

1000.0 10,000

is applied the output resistance is low-
ered. Positive current feedback also
lowers the output resistance but to the
greater exient that it can be zero or
negative. Positive feedback and negative
resistance usually apply to oscillators.
This circuit will oscillate it the negative

Yy

Back View

dissipation of
the T0220 e
type package. I
To avoid heat I
causing un- |
timely thermal I
shutdowns, a :

|

1

|

circuit dating
from the early
days of mono-

lithic op-amps 956mm
is used. A pair | ill e

of power |
transistors ; I
sense the I
current drawn I

' N
by the TDA : é: “\

2050. When l
the current gear |!1
gets high, the |
transistors |
gradually take |
over the job i I

Panels

)/

N /]
i \Bracing O

Front

= Baltans ——

of supplying

current to the
speaker load.
This shares
the power dissipation between the de-
vices. Since the tweeter needs relatively
little continuous power this treatment is
not applied to the tweeter power ampli-
fier. Selected high voltage versions of the
TDA2050 are used to cope with the
power supply voltage.

268mm

Negative resistance
Feedback on an amplifier changes the
gain and also changes the output resisi-
ance (or impedance). If voltage feedback

321mm

405mm

S Fig§aSpeaket cabinet construction detalls:

creases with frequency and this could
lower the output. To avoid this, the
positive feedback is rolled off using
(C22. The negative feedback is reduced
at the same time to give a flat response
into the speaker load. C10 and R13
reduce the negative leedback.

Power supply

This is conventional and uses a
toroidal transformer. The single fixing
screw normally used for mounting
toroids is not good enough for a
wooden cabinet, so a hardwood batten
is laid across the top. This is secured
with 3 long screws and pillars. Neo-
prenc washers isolate the transformer
at top and bottom.

Construction hints

The beauty of the bass reflex type
speaker is the comparatively simple box
design. The only proviso is that the

IQI]mm

120mm

4mm deep _}
rebate
(if required)

4mm radii

&

860mm

263mm 231mm
dia. dmm deep  dia
rebate

820mm

1 a

68mm dia

142.5mm

285mm

raeeeBises s

resistance generated ex-
ceeds the speaker coil resistance, as the
gain is theoretically infinite. Since we
generate -3.9 ohms, this circuit should
not be used with drive units having
voice-coil resistances of less than 3.9R.
A small resistor in serics with the
woofer coil senses the output current.
The voltage developed across this resis-
tor is amplified by IC7b and fed back to
the power amp, giving positive feed-
back. The drive unit impedance in-

enclosure is leakproof, despite being a
ported design. The panels are made from
flooring grade chipboard 18mm thick.
Its easiest if you can find a supplier who
can cut the panels accurately. The panels
can all be cul for one spcaker out of a
standard 2440 x 600mm sheet, even
with the tongue and groove feature (cut
off, of course). The pancls, except for
the rcar panel are held together with
long chipboard screws and wood glue.



This gives a'stmng Joint which does not
really need support battens in the corners,
however you could fit these if desired.
The screw holes need fairly accurate
marking and drilling and counter- sink-
ing. A pilot hole is required, in the piece
in which the screw thread goes. The back
panel is screwed to battens from the back,
so that it can be removed without harm-
ing the finish applied to the top, bottom
and sides. Since

screw and the device metal case. Note that

the bridge rectifier, the ICs and the

electrolytics only go one way round.
Once all the components have been

mounted and the fuses clipped in, a test

can be done hy connecting the transformer

and switching on. Do not connect the
speakers yet. Check that the supplies are

about 27V and the supplies to the 8pin [Cs

pins 4 and 8 are -15 and +15V respec-
tively. The output

these battens o Bracing Panel T be voltages at WO
assist with an and TW should be
airtight scal they 4off — zero. If this is OK
should be accu- S5mm dia you can switch off
rately fitted, amm and connect up the
Bracing pan- speakers. Touching
els are l..lSCLt‘, as the input pin should
?}T C:;;ZE:, ;satajl. + P > produce a hum.
= B : R, EAEN B S
port holes can be F ing panel-detail Assembly

cut in the baffle after
the cabinet is built as the construction acts
as 4 holding jig. The drive units could be
rebated with a router, in which case you
would cut the rebates first and then use the
router to cut the speaker holes, The alterna-
tive is to obtain a 321 x 956mm sheet of
4mm plywood, cut the speaker shapes in
this and glue it over the baffle, This effec-
tively gives flush mounting of the tweeter
and minimises edge diffraction effects. To
mark out the tweeter terminal cutouts, you
can draw round the supplied gasket, then
enlarge to 12mm square. The port is a
198mm length of 68mm (outside diameter)
plastic pipe glued in with epoxy adhesive,
The panels are damped using a self
adhesive bitumen sheet. The cabinet is
lined with 25mm thick foam to stop
internal reflections. The front to back
wension is relatively small and if you
wanted a really firm base you could use
as stands, a piece of wood with a longer
front 10 back dimension. Otherwise
spikes would be a good idea, as would
some form of additional ballast in the
base (keeping it clear of the electronics!)

d

Building the electronics
This is relatively easy since all compo-
nents except the ransformer are
mounted on one PCB. The first item to
fit are the Veropins, as they are a tight
fit. A light tap with a hammer when the
board is supported on a block of wood is
probably the best way to get

Solder some twisted pair
leads to the PCB for the inputs, outputs
and supply. Set the pot VR1 to halfway
in its travel. Fit the transformer and PCB
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them in. The only other point to
walch is that the power devices
have to be isolated from the
heatsink. These devices should
be attached to the heatsink be-
fore soldering. With a
multimeter check for insulation
between the device mounting
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to the cabinet, in opposite corners of the
base. The mains cable gland can now be
fitted to the recess plate, which has built-in
terminals. Solder the input wires to the
terminals and run the mains lead through
the gland. Temporarily fit the recess plate to
the back panel. Connect the transformer
and loudspeakers up, so that you can check
everthing works at this stage. It is best to set
the tweeter level up now. Mount the drive
units temporarily in the baffle. Apply a
music signal and set the pot VR to give
the correct treble balance when compared
with another hi-fi speaker. When the
tweeter level has been set and everything is

OK, switch off and if necessary, clamp the
leads to the cabinet, so they don't rattle.
The woofer is then sealed to the baffle
by applying a continuous bead of silicone
sealant to the recess. Use the supplied
gasket to seal the tweeter. The drive units
are then screwed to the baffle. The recess
plate has a gasket to seal il. Well, how
does it sound? The bass extension and
power are formidable as you would expect
from a large enclosure. If the full extent of
the performance is used, this is a speaker
for people with detached houses or under-
standing neighbours. The bass is ex-
tremely crisp and well damped with no

evidence of overhang or ringing. The mid
range clarity which active speakers show
is evident.

Finally, an update. Several formulae
were quoted last month. The one at the
bottom of page 26 should have read:

Q, =f v(Re/Rs)/f
The third line above this should read:
Compute Vr_ xR,

The Kit

Parts and kits arc avaliable for the Caba-
ret project from Memex Electronics Litd,
1 [cknield Close, Ickleford, Hitchin,
Herts. SG5 3TD
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Find out what really is available in
PD & shareware - games business,
scientific, education etc.
You’ll find them all here.

Thousands of the best PD & shareware
programs for DOS & Windows described in
detail with hardware requirements for each. Find
what you need and take the guesswork out of
choosing PD & shareware programs.

The most complete and up-to-date
shareware reference book available today.
For your copy send £2.50 by cheque, PO,

cash or pay by Acces/Visa to:

PDSL, Winscombe House, Beacon Rd,
Crowborough, East Sussex, TN6 1UL.
Tel 0892 663298 Fax 0892 667473

Cooke International

SUPPLIER OF QUALITY USED
TEST INSTRUMENTS

ANALYSERS, BRIDGES, CALIBRATORS,
VOLTMETERS,GENERATORS,0SCILLOSCOPES,
POWER METERS, ETC.

ALWAYS AVAILABLE

ORIGINAL SERVICE MANUALS FOR SALE
COPY SERVICE ALSO AVAILABLE

EXPORT, TRADE AND UK ENQUIRIES WELCOME
SEND SAE FOR LISTS OF EQUIPMENT AND
MANUALS

REPAIRS & CALIBRATION UNDERTAKEN
ENQUIRE FOR DETAILS
ALL PRICES EXCLUDE VAT AND CARRIAGE
DISCOUNT FOR BULK ORDERS. SHIPPING ARRANGED

OPEN MONDAY TO FRIDAY 9AM-5PM

COOKE INTERNATIONAL
ELECTRONIC TEST & MEASURING INSTRUMENTS
Unit Four, Fordingbridge Site, Main Rd, Barnham,
Bognor Regis, West Sussex PO22 0EB
Tel:(+44) 0243 545111/2 Fax:(+44)0243 542457

®HIGH END TEST & COMMUNICATIONS EQUIPMENT PURCHASED @




WE HAVE THE WIDEST CHOICE OF
USED OSCILLOSCOPES IN THE COUNTRY

TEKTRONIX 7000 SERIES OSCILLOSCOPES
Dual Trace plug-in with TB from £200
Many plug-in options available, 4Traces;
Differential etc. PLUG-INS SOLD SEPARATELY

TEKTROMNIX 2235 Dual Trace 100MHz Dalay Sweep...
PHILIPS 3065 2-1 channels 1008Hz Dual TE Detay Swi
TEKTRONIX 475 Dual race 200MHz Dalay Swea|
HF 17154 Dual Trace 200MHz Delay Sweap.
HP 1740A Dual Trace 100MHz Delay Swaep.
TEKTROMIX 2215A Dual Traca 80MHz Dalay
PHILIPS PM3217 Dual Traca SOMHz Dda Swas|
HITACHI V422 Dual Trace 40MHz
TELEQUIPMENT 0&3 Dual Trace SDMHZ Dalay Swesp.
GOULD 0530004 Dual Trace 40MHz Dalay Sweep
KIKUSUI 5530 Dusl Trace 35MHz ...
GOULD 051100 Dual Traca 30MHz
HITACHI V223 Dual Trace 20MHz CAT Delay Sweep
GOULD 03300 Dusl Trace 20MHZ .

GOULD 052508 Dual Trace 15MHz

TEKTAOMIX 488 Dual race 100MHZ Stars
THIS 15 JUST A SAMPLE, MANY OTHERS AVAILABLE

[PHILIPS PM 5133 Fm?ramnaua synthesizarFunction Genaralor
0.1MHz-500MHz IEEE-488 as new. £1500

MARCONI 2019 Synthasized AMTM Sig/Gan BOKHZ- 1040MHz_£2000
MARACONI 2018 Synihasized AMFM SigiGen BOKHZ-520MHz, £950

DATRON 10614 - 51.'2cigtrue RMS AGCument....
DATRON w(isumw 512 digil ACDG/Onms IEEE.
HEWLETT PACI 4304 Bench Multimeter 5 112
PHLIPS PMES&II Mtitunchon DMM 6 172 digit GPIB
MARCONI Digital Frequency Meter 24304 10Hz- B0MHz___
MARCONI Digial Fraquency Meler 24314 10Hz- 200MHz.
MARCCNI Universal Counter Timer 2437 DC - 200MH
MARCON Universal Counter Timer 2438 DC - SHMHz.
HP 3311A Function Generalor 0.1Hz - 1MHz Sine/Square Triangle.
BLACK STAR Jupitor 500 5ine/Sq/Tr 0. 1Hz - GO0KHz.
FEEDBACK Fi3600 SinaSqTr 0.1Hz - 100KHz.
TIMETERS Hand-Held M2355-32 ranges AC. DG 10A Diode/

MUL
Transistor Teslor, Freq courler
| FARKELL ELECTRONI: LOAD AB! [30:35 KW 304 351 _

B0 S O wlh 55 g 285400 *Provides 10MHz, 5MHz & 1MHz

RAGALDANA RF Powsr Meler 3104, : > i z -

RACAUDANA 9341 Databridge, o LCA & iﬁ%wxﬂh'ﬁm“”'”m"' W s o quarte cystals; TEA0s ﬁt frsa usnclsr.H

WAVRE KEARBUE A Prcin e 005 £200 *Phase locks to DROTWICH {rubidium contralied and traceable to NPL z, SMHz, 1MHz

WAYNE KERR BELS mrral:cuwm % 1 £350 *For ADDED VALUE also phase locks to ALLOUIS (caesium controlisd d Shoﬁ term §tablll : better

WAYNE KERR B424 Dighal Component Mler L £125 and traceable to OP - Franch equivalent to NPL) than 1 x 10" {1sec

m:tt:gﬂ Egﬁuﬂ%ﬁ g *gghsh ; Fﬁ] tish e Typical: = 4 x 10" {1sec)
*Sina wave np on of 10, 5 and 1MHz. Nominal 1V inta 50 ohm Long term: Tends to

FARNELLPSULIE 020V 054 et

FARNELL B30 030V 204 .. *13MHz optian for G.5.M. 2% 107 (1000sec)

THE DEFINITIVE ‘OFF-AIR’
FREQUENCY STANDARD

Still only
£195.var

carriage extra

FAHhELL BI0M0 0-30v 104
HP G2046 0-30V DG tA Melered

AACAL 3302 Millvoltrmater Trug AMS 10KHz-1.5GH;

LYONS PGT3N Pulsa Gen. PRF 1Hz-20MH
GOULD Bicmation K50000 Logic Analyser. ..
FAANELL PSGS20H Synthesised Si) Gen ANFM 100KHz-520MHz. £500
LEADER LEG21& AMFM Sig/Gen 0.1-30MHz & 75-115MHz £400

BRUEL & KJIER Vibeation Exciter System
Consisting of Exciter Controd 1047 ; Power amp 2708 in exciter
up te 1780M - 4001 bf)
Othar B & K aquipmanl avadable

ECTRUM ANALYSERS

HP 141T with 855A & IF Plug-in 10MHz-18GHz
HP 1417 with 8548 & BS526 500KHz-1250MHz.
HP 1407 with B534L & 8552A 500KHZ-1250MHz.
HP 1417 with B556A & 85528 20Hz-300KHz.
HP 1407 with 8553L & 8552A 1KHz-110MH
MARCONI TF2370 30Hz-110MHz...
HP 1820 with 85568 100KHz-1500MHz
HP 35824 0.02Hz-25.5KHz. ...

|| METEDR | Y COUNTER |
JUPTOR, 500 FUNTTION GEN 0 1Hz - 500K S
|| ORION GOLOUR BAR GENERATOR FalTVVidss...

EIR/OANA 3510Mcrowave Frequency courter 200Hz-18GHz., 2950 | MARCOM TF2700 Untersal LOR
RACAL #5821 Frequancy Counter 3GHz B30 | AVOCE istic Mefer VEMIES.
AACALDANA 1991 Nanosecond Universal counter, FARMELL LAS20 AF Power Amp, 1.5-520MHz 300eiH. 17

RACAL §100 Ahsarbtion Wattmeler 1MHz-1GHz W...

FARNELL Isolating Transtormars
GUS00, 240V 500VA, unused.. _E50

HAMEG C5CILLOSTOPE W00 Tripke Trace 100MHz Delay imabase. EW

HAMEG CSCILLOSCOAE HVEX Oual Trace GIMH: Daizy tweep..

HAMEG CSCILLIS00PE AMzna.7 Dudl Tracs 20MHZ Companses Teska

HAMEG CSCILLCSTOPE HW205.3 Dual Tracs S0MHz Dighal Strae....

All cther medels evaiable - al ascloscopes sl wilh we prbes
BLACK STAR ECUIP |PAP ab unils £5)

APOLLD '~ 100MHz Counter fmes R

All pther Black Slar Equipment Avadabla
OSCILLOSCOPE PROBES Swikchasle x1 r10[FAF £

Used Equipment - GUARANTEED. Manuals supplied if possible

This is a VERY SMALL SAMPLE OF STOCK. SAE or telephone for lists. Please check availability before ordering.
CARRIAGE all units £16. VAT o be added to lotal of Goods and Carriage

STEWART of READING
110 WYKEHAM ROAD, READING, BERKS RGS 1PL

TELEPHONE (0734)268041 Fax: (0734)351696
Callers Welcome 9am-5.30pm Monday to Friday {until 8pm Thursday)

IDEAL BEGINNERS SCOPE, SCOPEX 456/AQUILASCOPE 6MHz SINGLE TRAGE, INT/EXT TRIG,
TRACE LOCATE, BRIGHT LINE AUTO, 10mV SENSITIVITY, 1pS-m&/cm, ete. £95

DmE 14050 s souun LEVEL METER Fa5 ‘AT COMPUTERS, COLOUR FROM £125
£33 LEADER LCG396 NTSC COL_ PATT GEN. £395

FHlLlPs Pmuss 'IEN!MH: DUAL TRACE & T/8 £750 UDI2026 SONAR SCANNER, SURFAGE UNIT £075
LEADER LBO-C ALIGNMENT SCOPE £195 TEK 834 PADG. DATA COMMS. TESTER £295
AVO B's MK.2,5,6. FROM £55 TSEG 17§ Blspws DIGITE)USIGNALB( £15& £10
PHLIPS P12 1ous: DUAL TACE E185 EI70N CXA00D 6PEN A4 PLOTTER CENTRSI?  £13%

7 25MHz DUAL TRACE, DEL /B, £185

GOULD 05255 15MHz DUAL TRACE £185 GENERAL RADIO 1531 XENON STROBOTAC £79
TELEQUIPMENT D14 10MHz DUAL TRACE FROM £99 BACHARACH Mv2 MERGUR\" SNIFFERS £59
IWATSU 555116 DUAL TRACE 10MHz £175 FISONS FI-MONITORS LIO LEVEL SENSORS £85
TELEQUIPMENT D1011 10MHz DUAL TRACE £165 JAOUET TIMER 1110secs RES'N 0.01s £59
TEKTRONIX 2215 G0MHz DUAL TRACE DEL T/8 £450 COMMODDORE PETS. IVDRIVES, PRINTERS £28 ea
TEKTRONIX 4534 SOMHz DUAL TRACE DEL T/B £243 COMARC 2303 MV SOURCES, DUAL RAN £43
H P. 84054 VECTOR VIMETER 1GHz £305 INTRON IFG422 FUNC GEN 0.1Hz- £125
PLESSEY TCT10 SIG GEN/ANAL 50-300 BDS Fo5 GOULD 2400 4PEN CHART RECORDER 149
TELEQUIPMENT DE7# 25MHz 2T, DEL T/B. £395 XY RECORDERS A3 & Ad FROM £35 TO £139
HITACHI VT 6015 10MHz DIGITAL STORAGE £295 PHILIPS PMB45SE FM STERED GENERATOR £195
HP134DA X-¥ DISPLAYS £143 MARCONI TF2300 FM/AM MODULATION METER ~ £155
OERTLING Y20 SINGLE P.o.N BAL 0.1 1”"2 ug '£A3 MCKENZIE 7DAY TEMPHUMIDITY RECORDER £95
ANALYTICAL BALANCES H WEIGH 250g £g9 FEEDBACK 550603 1MHz SINE/SGUARE DSC £125
VACLIUM PUMPS 1.5 & 7. s £125 &£149 COMMUNICATIONS REC Ll POA
KINGSHILL N51540 15V 40A PS!.Is CASED, ASNEW  £185 LCR BRIDGE WAYNE KERR CT492 £79
ACRON 402P SYNC PULSE GENERATOR & 605P LER O ERIDGE AVO B151 £105
ENCODER F375EA £695/pr LR BRIDGE MARCONI TF2700 £196
MARCON| TF2330 WAVE ANALYSER 20Hz-50KHz ms LCR BRIDGE mnuum TF :m £125
H.P5315A 1GHz F/CTR, OPTS 1,2 & 3 £535 LCR MARCONI TF1313 0.25% £95
LEVELL TMBE MICRO V-METER 450Mtz f95 LCR GOMPONENT cnummn AVO GZ457/5 £85

LIST AVAILABLE BUT 1000'S OF UNLISTED BARGAINS FOR CALLERS. ALL PRICES EXC. OF P & P AND VAT
QUALTIY ELECTRONIC EQUIPMENT ALWAYS WANTED

A HALCYON ELECTRONICS

423, KINGSTON ROAD, WIMBLDON CHASE, LONDON SW20 8JR
SHOP HOURS 9-5.30 MON-SAT. TEL 081-542 6383. FAX 081-542 0340

Invertor toroidal transformers 225VA

10.5-0-10.5 primary 0-260-285 secondary .....
LED=% 3mm or Smm red ar green .........,
yellow
High intensity red, green or yellow Smm ... 30p each
cable ties 1p each £5.85 per 1000 £49.50 per 10,000
High quality photo resist copper clad epoxy glass boards

HMour counter used 7 digit 240v ac 50 Hz .
TWERTY keyboard 58 key good quaity swiches
Airpax AB2303-C large slepping motor 14v 7.5' stap
27ohm 68mm dia body 6.3mm shaft ... £8.95
ar .. ... £200.00 for a box of 30
Poryeswr capac ore hn:( type 22.5mm lead pitch
0.9ut 250vde 18p each 14p 100+ Sp 1000+

1uf 250V de 20p each, 15p 100+, 10p 1000+

2 2uf 250vde(27 Smm pitch) 30p sach 20p 100+, 15p 1000+
3.3uf 100vde 30p each,20p 100+ 15p 1000+
1uf 50v bipolar electrolytic axial leads ...

15p each

O.22uf 250v potyester axial leads 15p each ,7.5p 100+
1uf 400vdc (Wima MKP10) 27.5mm pitch

C{HP11] 1.8AH
C 2AH with solder tag
D{HP2) 1.2AH .....
D 4AH with solder tags
PP3 8.4V 110mAH ..
1/2AA with sobder tags .
Sub C with solder tags .
AAA (HP16) 180mAH ..
1/3 AA with tags (philpsCTV) .
Standard charger charges 4 AA cells in 5 hours or
4Cs or Ds in 12-14 hours+1xFP3(1,2 3or4 cells may
be charged at a tme) ... .£5.95
High power charger as abovc but charges Ins Cs
and Ds in 5 hours AAs Cs and Ds must be charged in
25 ords £10.95

75p each 60p 100+

Philips 123 series solid aluminium axial leads

a3ul 10v & 2.2uf 40v 40p sach 25p 100+

Philips 108 series 22uf 63v axial 30p each 15p 1000+

Mubtilayer AVX ceramic capaciiors all Smm pitch 100v

100pl,150p1,220p!,10,000pK(10n) 10p sach Sp 100+

3.5p 1000+ 500pf compression timmer 60p

AQ uf 370vac motor start capacitor (dialectrol type

containing no pebe) £5.55 or £49.50 for 10

Welwyn W23 9W 120ohm 35p each 20p 100+

E80 ahm 2W matal film resistor 4p 100+ 2p 1000+

Solid caron resistors very low inductance ideal for RF

cireuits 27ohm 2W,68chm 2W 25p each 15p each

100+ we have a range of 0.25w 05w 1w and 2w solid

carbon resistors please send SAE for list

P.C. 400W PSU (Intal parl 201035-001) with standard
therboard and 5 disk drive connectors.fan and

Dimensions  single sided double sided

3x4 inches £1.09 £1.23

4xB inches £2.75 £2.99

Bx12 inches £6.20 —

12012 inches  £12.25 — 7.5p 1000+
Rechargable Batteries

AAHPT) 500mAH £0.99 Polypropy

AA 500mAH with solder tags ... £155 32x29x17mm case
AA 700mAH £1.75

Nickel Metal Hydryde AA cels high capacity with na marmany.
1000mAH £3.85
1200mAH £4.40

mains inletfoutlet connectors on back and switch on
the side { top for tower case) dims 212x149x149mm
ding swilch £26.00 sach £138.00 for &

Special offers please chack for auﬂlblllt}r
F cells 42x 16mm dia 1.2v ..
Stick of 4 17 1mmx16mm dla
with red & black leads 4.8v . £5.95
Computer grade capacitors with screw terminals
38000uf 20v ..... £2.50 BY000UF 10v ... £1.95
B8000uf 15v 2895 10000uf 16v ... £1.50
58000ul 60v ..., £4.95

Tsegment common anode led display 12mm . £0.45
LM2931ATE.0 low drop out Sv regulator

TO220 package ..
7812 and 7212 12v m regulators
LM337k TO3 case variable regul

. £1.45

MX180 Digital multimeter 17 ranges 1000vdc 750vac
2Mohm 200mA transistor Hie 9v and 1.5v

battery test £12.95
AMD 27256-3 Eproms ............. £2.00 each,1.25 100+
DIP switch 3PCO 12 pin (ERG SDC-3-023) 60p each
40p 100+
Dizk drive boxes for 5.25 disk drive with room for a
power supply light grey plastic 67x268x247mm £7.95
or £49.50 for 10
Hand held ultrasonic remate cantrol .. £3.95
CV2486 gas relay 30 x 10mm dia with 3 wire
termminals will also work as a neon light ... 20p each
or £7.50 per 100

£1.44 100+
Gahs FET low leakage current  S8873 . £12.95 each
£9.95 10+ 7.95 100+
B5250 P channel mosfet
BCS58 transistor
74L505 hex invertor
usad B748 Mi
5L952 UHF Limiting amplifier LC 16 surface
mounting package with data sheal ..
AM27S02 ..
CO4aDo7UB

5 . E185
.1.25 nach QOp 100+
10p 100+ &p 1000+
Sinclair ight gun terminated W'i‘ﬂ'l a jack plug and PP3
clip gives a signal when pointed at 50hz flickering

light with culput wave lorm chart . .E£385
DC-DC convertor Reliability modnl V12P5 12\r In &v
200MmA, ot 300v input to output Isolation with data
£4.95 each or pack of 10 £39.50

A23 12v battery for car alarms or lighters ... 75p each
£50.00 per 100

All products advertised are new and unused unless
otherwise stated, Wide range of CMOS TTL 74HG T4F

Linear Transistors kits. Rechargable batieries
capacilors tools et always in stock.
Flease add £1.95 towards P&F
VAT included in all prices

Callsrs waleoma

JPG ELECTRONICS
276-278 Chatsworth Road
Chesterfield S40 2BH

Access/Visa Orders
{0246) 211202

FCE Designer

For Windows 3.1

Runs on any PC running
Windows in standard or
enhanced mode

If you need a basic PCB design package and don't want é
to spend a fortune, PCB Designer is the software you
have been waiting for. It is extremely easy to use, quick to
learn, and represents superb value for money...'

Paul Stenning

Electronics In Action

\..I must have tried over a dozen PCB design programs in
the last few vears and PCB Designer is certainly the

easiest to learn and use...'
R A Penfold

Everyday with Practical Electronics

Credit card hotline (0432) 355 414
iIC are

22 Tavistock drive, Belmont, Hereford, HR2 7XN
Phone (0432) 264 800, FAX (0432) 264 800

Please Note: Since PCB designer is so casy to use, and w keep vosts down, PCB Designer has an On-Line
manual, in Windows Help format. A tutorial is alse supplied online,
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Software Review

Paul Stenning puts
this eponymously
titled software
package through it’s
paces

egular readers may be aware

that I use Seetrax Ranger 2 for

all my electronic design work.
Although this is a superb package, it is
primarily aimed at the professional user
and is far too expensive for occasional
home use. Indeed many of the popular
low cost PCB design systems for home
users still cost around £125 once postage
and VAT has been
included, and is still too
expensive for some.

For this reason, 1 was
interested to read an
advert for PCB Designer
for Windows, from
Niche Software. At an
all inclusive price of just
£49, it will be of interest
to many hobbyists.

The software will
run on a 286 or better

PC running Windows

tutorial are included in the on-line help
system. This is very well written, and
should not be regarded as a last resort.

PCB Designer is very easy Lo use,
and most users should get to grips with
itin just a few minutes. Start with the
on-line tutorial, as it covers all the
major features of the software.

A library of pad groups for IC’s and
transistors are included, as well as pads for
some surface mount devices. Unfortu-
nately it is not possible to add new devices
to this library, although I understand this
feature is planned for a future release.

Designing a board with PCB Designer
is simply a matter of placing the compo-
nents and pads where required, and join-
ing the dots with tracks. Up to four differ-

3.0 or 3.1 in standard or

enhanced mode, with at

least 2MB of RAM. It is supplied on a
single 3.5" disk (5.25" disk available),
and comes complete with an installation
leaflet.

Installation is easy and a separate
program group is set up, containing the
PCB Designer icon. The files take up
less than 1MB of your hard disk.

Obviously for this low price you
would not expect to get all the facilities
of a product costing over £100. What
you do get is a computerised version of
the “dot and tape™ method of PCB
design, either single or double sided.

There is no printed manual so costs
are kept low, although full details and a

ent track sizes can be included in a design,
and these sizes can be altered if required.
Text can be added in any of the fonts
available on your Windows system.
Individual tracks can be rerouted
simply by highlighting them and then
dragging by the corners. Additional
comners can be added to tracks, but can
result in tracks being slightly off grid.
Component groups can be selected by
dragging a box around them, and then
moved as required. When items are
moved this way the tracks are “rubber-
banded”, to retain the connections. For
maximum flexibility, if items are moved
individually the tracks do not move.

FEEREEEELEERERER

With a Windows application, it is
possible to have more than one design
open at a time. However, this version of
PCB Designer it is not possible to copy
sections from one design to another.

The completed PCB can be sent to
any printer supported by Windows. A
number of printing options are avail-
able, including twice size. The print
quality is very good, even with a basic
nine pin dot matrix printer.

As Windows supports a wide range of
printers and graphics boards means that
more time can be spent enhancing the
application, instead of writing endless
device drivers. A user with a more ob-
scure printer will not have to worry that it
won’t be supported by new software, as
long as it’s supported by Windows.

Anyone planning to have their
PCB’s produced professionally should
note that PCB Designer does not cur-
rently have a Gerber file output.

Technical support is available by
mail or Compuserve only, there is no
telephone support. The product 1s so
straightforward to use that you are
extremely unlikely to need any help.

The first copy of PCB Designer [
received contained a couple of minor
bugs. After contacting Niche Software,
a disk containing a fixed version arrived
within two days. You would be hard
pushed to get bugs fixed this quickly (if
at all) by a larger software company.

If you need a basic PCB design
package and don’t want to spend a
fortune, PCB Designer is the software
you have been waiting for. It is ex-
tremely easy to use, quick to learn, and
represents superb value for money.
Don’t be put off by the lack of a printed
manual - you won’t need it!

PCB Designer is available from:

Niche Software, 22 Tavistock Drive,

Belmont, Hereford, HR2 7XN.

Telephone or Fax 0432 264800.

It costs £49 inclusive, and may be
ordered by telephone if you have Access
or Visa cards.



EXPRESS COMPONENTS

MAINS IONIZER KIT. Very useful
kit that increases the flow of negative
ions, helps clear cigareite smoke, dust,
pollen etc. Helps reduce stress and
respiratory problems. £15. kit, £20
built.

COMBINATION LOCK. Electronic
9 key combination lock suilable for
alarms, cars,houses etc, casily program-
mable. Includes mains 2Arelay ofp. 9v
operation. £10 kit, £14 built.
VARIABLE POWER SUPPLY.
Stabiized, short circuit protected. Gives
3-30v DC a1 2,54, ideal for workshop
or laboratory. £14kit,£ 18 built. 24 VAC
required.

LEADACID CHARGER. Two auto-
matic charging rates(fast and slow),
visual indication of battery state. Ideal
for alarm systems,emergency lighting,
battery projects ete. £12 kit,L16 built.
PHONE LINERECORDER.Device
that connects to the ‘phone line and
activates a cassette recorder when the
handset is lifled. Ideal for recording
'phone conversations etc!. £8 kit, £12
built,

ROBOT VOICE. Tums your voice
into a robol voice! answer the phone
with a different voice!, £9 kit, £13
built.

PHONE BUG DETECTOR. This de-
vice will wam you if somebody is
eavesdropping on your 'phone line. £6
kit £9 built.

PHONE BUG. Small bug powered by
thetelephoneline. Only transmits when
the phone is used. Popular surveil-
lance product. £8 kit, £12 built.

STROBE LIGHT. Bright strobe light
withan adjustable trequency of 1-60hz.
(2 lot faster than conventional strobes!)
£16 kit, £20 built.

4W FMTRANSMITTER. 3 RF stages,
audio preamp. 12-18vDC. Medium
powered bug £20 kit, £28 built.

3 CHHANNEL LIGHT CHASER. 3x
800w output, speed and direction con-
trols, can be used with 12 led's (sup-
plied) or TRIACS for mains lights (also
supplied). 9-15v DC. £17kit, £23 built.
25W FM TRANSMITTER. 4 stage, a
preamp will be required. (Our preamp

below is suitable) £79 built (no kits),

SOUND EFFECTS GENERATOR.
Produces any thing from bird chips to
sirens! add sounds to all sorts of things
£9 kit £13 built.

FM/AM SCANNER. Well not
quite,youhavetoturn the knob yourself
but you will hear things on this radio
(even TV) that you would not hear on
an ordinary radio! A receiver that cov-
ers 50-160MHZ both AM and FM . Built
in 5w amplifier, £15 kit, £20 built.
CAR ALARM SYSTEM. Works on
vibration and/or voltage drop from door
elc being opened. Entry and exit delays
plus adjustable alarm duration. Low cost
protection! £12 kit, £16 built.

15W FM TRANSMITTER. 4 stage,
high powerbug. You willneed a preamp
for this (see our preamp below which is
ok) £69 built. (no kits).

1W FM TRANSMITTER. 2 stage in-
cluding preamp and mic. Good general
purpose bug. 8-30VDC.

£12 kit, £16 built.

BULK PACKS

PREAMP MIXER. 3 channel input,
independent level and tone controls.
Ideal for use with the hi power FM
transmitters. £15 kit, £19 builL.
TREMBLER ALARM. Designed for
bikes eic, adjustable sensitivily, preset
alarmtime, autoreset. Could be adapted
for all sorts of "borrowable” things £12
kit,£16 built

ULTRASONIC RADAR. A project
that canbe used as amovement detector
in an enclosed space Range about 10
metres,12vDC. Good basis for
car,shed,caravan alarm etc £14 kit, £19
built.

PHONE CALL RELAY . Very useful
kit that incorporates a relay that oper-
ales when the phone rings. Can be used
to operate more bells, signalling lights
etc. Good for noisy enviroments or if
you have your headphones on! £10 kit,
£14 built.

PORTABLE ALARM SYSTEM.
Small 9v alarm system based on a mer-
cury switch. The alarm contitues to
sound until disabled by the owner.
Buzzer included, £11 kit £15 built.
800W MUSIC TO LIGHT LIFECT.
Add rhythm te your music with this
simplesound to light kit. £8 kit, £12
built.

MOSQUITO REPELLER. Modem
way 1o keep the midges away! Runs for

about a month on one

1. 5v battery. Frequency is
set to drive away mosquilos etc. £7 kit,
£11 built.
3 CHHANNEL SOUND TO LIGHT.
Can be used anywhere as no connection
is made to hi fi. Separate sensitivity
controls  for each channel,
1,200Wpowerhandling. Microphone
included. £14 kit, £19 built.
MINIMETAL DETECTOR. Detects
pipes,wires elc up to 20cm deep. Use-
ful before you drill those holes! L8 kit,
£12 built,

0-5 MINUTE TIMER. Simple time
swilch adjustable from 0-5 mins,will
swiich 2A mains load. 12v op. Ideal for
laboratory, photographic projects etc.
£7 kit, £11 built.

7TWATT HI FI AMPLIFIER. Useful,
powerful amplifier 20hz-15hz, 12-
18vdc. Good for intercoms, audio sys-
tems, car etc. £7 kit £11 built.

INCAR SOUND TO LIGUT. Put
some atmosphere in your car with this
kit. Each channel has 6 led's that create
a beautiful lighting effect! £10 kit, £14
built.

VOX SWITCH. This is a sound acti-
vated switch, ideal for use on transmit-
ters, CB's, tape recorders etc. Adjust-
able sensitivity, built in delay. Mic in-
put. £7 kit, £11 built. Sl

50 1/C's for £1.50
Nice mix of chips at a bargain price!

CERAMIC CAPACITOR PACK
Good mixed pack of 100 capacitors
for just £1.00

FUSE PACKNO 2
30 mixed 1.25" fuses again ideal for
spares etc. Just £1.00

ELECTROLYTIC PACK 1
100 small mixed electrolytic
capacitors just £1.00

ELECTROLYTIC PACK 2

WIRE PACK
25 Metres of insulated wire for just
£1.00, good for projects etc.

SLEEVING PACK
100 assorted pieces of sleeving for
connectors etc. Yours for just £1.00

50 larger electrolytic mixed
capacitors

RESISTOR PACK NO 1

DIODE PACK
100 assorted diodes for just £1.00

250 low wattage resistors, ideal for
most projects etc. Just £1.00

LED PACK
20 light emitting diodes for £1.00

RESISTOR PACK NO 2
Hi wattage pack, good selection of
mixed wattages and values 50 in all,

TRANSISTOR PACK
50 mixed transistors, another bargain
at £1.00

bargain price just £1.00

PRESET PACK
Nice selection of 25 mixed preset
pots for just another £1!

BUZZER PACK
10 things that make a noise for just
£1.00!

RELAY PACKNO 1
6 mixed relays for £1, thats just 17p

POT PACK
10 pots for £1, (5 different types) a
snip at £1.00

each.

CONNECTOR PACK
10 different connectors, again for £1

DISPLAYS
10 seven segment displays for
£1.00

FUSEPACK NO1
40 mixed 20mm fuses, ideal for
repairs etc, or just to stock up the
spares box! Just £1.00

KITS 'N

LIQUID LEVEL DETECTOR.

Useful item, can be used 1o detect
fluid levels in watertanks, baths, ponds
fishtanks etc. Could also be used as rain
alarm with an easily constructed sen-
sor. £5 kit, £9 built.
FM TRANSMITTER. Mini FM trans-
mitter 2 transistor, comes with FET
minature mic and is tuneable from 63 10
130MHZ. £7 kit, £11 built.
FUNCTION GENERATOR. Gener-
ates sinusoidal, saw tooth and square
waveforms from 20hz up1o 20khz. Sepa-
rate level controls for each waveform.
24vac. £15 kit, £20 built.
5 WATT SIREN. Powerful siren kit
with an impressive 5 watls output. Ideal
for alarms etc. £6 kit £10 built.
TELEPHONE AMPLIFIER. Very
sensitive amplifier which usinga ‘phone
pickup coil (supplied) will let you fol-

ORDER 10 PACKS OR MORE
AND CHOOSE ONE FREE
PACK!!

FREE COMPONENT CATA-
LOGUE WITH EVERY ORDER!!

MODULES

low a telephone conversation without
holding the handset to your ear! £11 kit
£15 built.

SWITCH PACK
10 switches for just £1.00

12v FLOURESCENT. A usetul kitthat
willenable youto light large flourescent
tubes from your car battery etc. 9v mains
transformer required. £8 kit, £12 built.

KNOB PACK
10 knobs for just £1.00

REMEMBER! YOUR FREE COPY
OF OUR CUT PRICE COMPO-
NENTS CATALOGUE SENT
WITH EVERY ORDER!!!

How to place your order.........

By phone
By FAX

0273 771156
0273 206875

By Post...PO box 517 Hove Sussex BN3 5QZ

Payment by ACCESS,VISA, CHEQUE OR POSTAL ORDER.

Cheques and postal orders should be payable to Express Components.
ALLPRICES ARESUBJECT TO99p POST AND VAT. Some of our products
may be unlicensable for use in the UK (particularly the FM transmitters.)




POWERFUL SCHEMATIC CAPTURE,

PCB DESIGN AND AUTOROUTING
ALL FOR JUST £395...

PROPAK AR for DOS provides all the features you need to create complex PCB designs quickly
and easily. Draw the circuit diagram using the powerful facilities of ISIS DESIGNER+ and then netlist
into ARES AUTOROUTE for placement, autorouting and tidy up. Advanced real time design rule
checks guarantee that the final PCB will correspond exactly with the schematic thus saving you from

costly layout errors and time consuming debugging.

CADPAK
Two Programs for the Price of One

ISIS SUPERSKETCH

A superb schematic drawing program
for DOS offering Wire Autorouting,
Auto Dot Placement, full component
libraries, export to DTP and much more.

Exceptionally easy and quick to use. For example, you
can place a wire with just two mouse clicks - the wire
autorouter does the rest.

PCB Il

High performance yet easy to use manual PCB layout
package. Many advanced features including curved tracks,
auto track necking, DXF export, Gerber and NC file
generation, Gerber viewing and more.

Alan Chadwick writing in ETI (January 94) concluded...
"At £79 | thought this was an excellent buy."

abcenter

E |

WE HAVE MOVED - NOTE NEW ADDRESS

e ctr o n i c s

Aftractive, easy to use graphical interface.

Object oriented schematic editor with autornatic wire routing,

dot placement and mouse driven place/edit/move/delete.

Netlist generation for most popular CAD software.

Bill of Materials and Electrical Rules Check reports.

Two schemes for hierarchical design.

Automatic component annotation and packaging.

Comprehensive device libraries and package libraries

including both through hole and SMT parts.

= User definable snap grids (imperial and metric) and Real
Time Snap to deal with tricky SMT spacings.

® Manual route editing features include Auto Track Necking,
Topological editing and Curved tracks.

® Autorouting for single, double and multi-layer boards.

® Non autorouting PROPAK is available for just £250 if you do

not need or want the router.

Full connectivity and design rule checking.

Power plane generator with thermal relief necking.

Graphics support to 800x600 Super VGA.

Output to dot matrix and laser printers, HP and Houston

plotters, Postscript devices, Gerber and Excellon NC

machines plus DXF and other DTP file formats.

ISIS ILLUSTRATOR
Schematic Drawing for Windows

(o

L=

.||_

Running under Windows 3.1, ISIS ILLUSTRATOR lets
you create presentation quality schematic drawings like
you see in the magazines. Furthermore, when the
drawing is done, transferring it to another document is
just a matter of pasting it through the Clipboard.

Now used by a number of prominent technical authors to
illustrate their latest books and magazine articles.

Call us today on 0756 753440 or fax
0756 752857 for a demo pack - state
DOS or Windows. Multi-copy and

educational discounts available.

Prices exdude p&p (£5 for UK.} and VAT,
All manufacturers’ trademarks acknowledged,

53-55 Main St, Grassington, North Yorks. BD23 5AA.




Baylin Publications

ALL ITEMS 24 River Gardens,
EX-STOCK. Purley, Reading.
Ku Band RG8 BBX. England.
kol ] Tel/Fax 0734-414468
Installation & Mobile 0836-582785
mpggitm Pay by: UKE cheque,

Access, Mastercard,

Footprints, dish Visa,

theory, cables,
site survey,
polar mount
adjustment.
£25,
European
Scramblin
Systems, Circuits, Tactics &
Techniques. By John McCormac,
digital sound, smart cards, pirate
decoders, for hackers. £32.

World Satellite TV & Scrambling
Methods. 2nd Edition, by Baylin,
Madox & McCormac for the
service engineer. £29, .
Home Satellite TV Installation Videotape.
Forty minutes VHS Pal. See how 3 metre
dishes are installed. £27.
Satellite Installation Guide. 3rd Edition.
By John Breeds. £13.
The Satellite Book. 2nd Edition. A complete
guide to satellite TV . Theory and practice by
John Breeds. £31.
World Satellite Almanac. 3rd Edition by Mark Long. 300 Footprints,
Frequencies, Transponder Loading, Orbital Assignments. £69.
World Satellite Annual. Update by Mark Long. £39.
TVRO System Analysis and Aiming Software. 5.25 or 3.5 disk, (DOS
3.2). Calculates dish size and lists coordinates of all satellites in view. £39.
Satellite Toolbox Software, for [BM Comp. Hard Disk—5.25 or 3.5. £59.
Wireless, Cable & SMATV, Microwave broadcasting & cable TV.  £35.
World Satellite Yearly by Dr. Baylin, Loading and 200 Footprints. £38.
PRICES INCLUDE P. & P. UK. Airmail Europe add 10%.
Outside Europe +20%.

/ Chelmer Valve Company
cvc for

High Grade Audio Valves

Major Brands e.g Mullard, Brimar, Philips, GE (UK), GE(USA), ete,

A2900 GEC GZ34 Mullard......
EBOF Philips........co.eon. GZ37 Mullard..
ECC81/CV4024 Mullard.. 6CAT/EL34 GE....
ECC82/CV4003 Mullard..........£6. 6L6GA Syvania...
ECC38 Mullard............ . 6SNT7GT Brimar...
E88CC Mullard o EB.E 6VOGT Brimar.........coceenveainnins £4.00
EF86/CV4085 Mullard/GEC....£8.50 1ZATTWC Sylvania.............o.....

EL.B4 Mullard............cco.en 6146B GE.....

EL84 GE (USA)... 6550A GE.
GZ32 Mullard.. 7581 GE.......
GZ33 Mullard.......

CWPREM[UM: Our own BRAND from selected worldwide sources, processed
in our special facility to provide low noise/hum/microphony Pre-Amp valves and
Power Valves burnt-in for improved stability and reliability.

PRE-AMP VALVES POWER VALVES - contd.
ECC81/12ATT...... o £5.00 EBALITIBOA.ovcvcnissesmsensrsines £15.00
ECC82/12AU7. £4.00  KT66...... -£9.20
ECCR3/12AX7. ~.£5.00  KTBS............ £12,50
ECCSS...... ...£400  KT88 (GOLD Q}.. £18.50
ECCRS, £500 6L6GC....... .£6.50
EFS6....... £4.00 6L6WGC/S881. £8.00
E81CC (GOLD PIN) £6,00  6V6GT. -£5.00
E82CC (GOLD PIN].... £6.00  6146B... £10.20
E83CC (GOLD PIN) £6.00  6336A.. ;

E88CC (GOLD PIN)

5U4G....
5Y3GT.
2A3 (OCTAL) or (4pin).......... £14.00 5Z4GT.....

7.4 | FER Rt .£2200 SOCKETS

3008 LE50.50  BYA (PCBluccciccinrinininas £1.60
8l11A ...£9.50 B9A (CHASSIS).. £1.60
B45....... 2000 OCTAL (CHASSIS). .£1.75
EL34/6CAT.. 7.50 4PIN (I\JX4) .............. £3.00
ELB4/6BOQ5. ..o £4.00  4PIN (for 2114 845)......ccid £11.00

Add £1.00 per valve for matching if required.
Plus Post & Packing £3.00 + VAT at 17.5% for UK/Europe.
Send Fax order with cheque or credit card details to:
Chelmer Valve Co., 130 New London Rd, Chelmsford, Essex CM2 ORG
Tel: (0245) 265865 Fax: (0245) 490064

SYSTEM: Programs 24,28,32 pin EPROMs, EEPROMs,
FLASH Memories and EPROM Emulators
as standard, quickly, reliably and at low cost
Expandable to cover virtually any program-
mable part including serial EEPROMs,
PALs, GALs, EPLDs and microcontrollers, in
many different packages.

DESIGN: Not a plug-in card but connecting to the PC
serial or parallel port; it comes complete with
powerful yet easy to use software, cable and
manual.

SUPPORT: UK design, manufacture and support. Same
day dispatch, 12 month warranty. 10 day

money back guarantee. ASK FOR FREE

I I INFORMATION
_ PACK
GERMANY 089/4602071

MQP ELECTRONICS Ltd T NoReal Al
Park Road Centre ITALY 0292103554
Malmesbury, Wiltshire SN16 0BX. UK FRANCE 169301379
Tel: 0666 825146 Fax: 0666 825141 Also from VEROSPEED UK
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Possibly the

World’s Smallest Mixer - A
Dual-Channel, miniature Mixer with
Balanced Mic/Line Inputs, EQ and
Pan and Fade Facilities

by Mike Meechan.

onsider the following

Saturday night(mare)

scenario which is possi-
bly re-enacted one hundredfold
throughout the country. You've
naively agreed to act as pro-
moter-cum-engineer-cum-
roadie-cum-organiser-cum-tea-
boy for the neighbourhood band
night extravaganza at the local
student’s union/pub/club etc.
Everybody involved has told
you what a great guy/girl you
are for helping them out, and for
the princely fee of a couple of
pints of what the chosen estab-
lishment considers to pass for
good beer, you're providing an
opportunity for the up-and-
coming local ‘talent’. The
record company A&R men
suppress loud guffaws and
phrases like ‘eternally-grateful’,
and ‘couldn’t-have-done-it-
without-you’, (damn right) ring
ironically in your ears as you
lug the umpteenth two-hundred

weight bass bin up three
flight of stairs, and across an
expanse of well-worn par-
quet flooring that, for all the
world, looks like Culloden
Moor on a bad night (and
seems twice as forbidding). T
minus 10 arrives and you
relax, smug and content in
the knowledge that you've
worked out the sound system
to the n’th degree (which, in
reality, means you’ve ac-
cepted pragmatically, on the
night, you're going to have
to be infinitely flexible and
twice as accommodating). In
spite of all this forward
planning, one of the sixteen
bands appearing over the two
hour duration of the gig (you
thought that Bob Geldof had
a tough time at Live Aid) has
drafted in an extra vocalist/
instrumentalist - who cares,
when it comes down to it, it's
an extra muso. Whatever or

|
|
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whoever they are, they’ve at least
brought along a microphone, but noth-
ing else, and now all of the mixer’s/
combo’s inputs are fully dedicated to
other sources... The shops are closed, all
your friends have departed with some
haste and joined the Foreign Legion,
every mic is needed on the stage, the gig
starts imminently and the MC is getting
decidedly jumpy (jumpier?!). What do
you do? If you're not a reader of this

ever designed and built, it features the
usual studio-quality electronics. It can
be battery-powered -two PP3’s crammed
into an already-cramped interior - but
the circuitry, it has to be said, has been
optimised for high sonic
performance and overall
compactness, and not
low power consump-
tion, and with a typical need for around
120mA or thereabouts, any batteries
aren’t going to last too long. An exter-
nal split PSU (described later) is thus
recommended for all but the direst of
emergencies.

Figure 1 shows a block diagram of
the system. Inputs are via female XLR's
although 1/4" jack sockets can be substi-
tuted for these types where the jack
socket is more appropriate to the in-

i

to 6KHz, with Q variable from 0.5 to 5
over this range. Pan and Level facilities
subsequent to the EQ determine what
proportion (if any) of Inputs 1 and 2 are
fed to balanced Qutputs 1 and 2, e.g.
Channel 1 Input PAN control could be
set such that equal of proportions of
Inputs 1 and 2 are present on Channel 1
Output socket (i.e. Pan control central).
Conversely, the unit could be configured,
using these same controls, as a dual mono
preamplifier i.e. Channel 1 Input appears
only at Channel 1 Output, and Channel 2
Input appears only at Channel 2 output.
Furthermore, the Line Input stage can be
reconfigured as a DI High Impedance
Input Buffer for guitars and the like, with
the XLR’s replaced, in this instance by
the ubiquitous 1/4" jack socket.

Mic Inputs

magazine, you can either:

Whilst transformer and discrete

1) Down your pint quickly and exit i’al_ transistor microphone amplifiers
stage left, justifying this action by 100pF have many unique merits, it is
saying that they weren’t really & A generally more economical of
such good friends anyway, and in time and PCB real estate to con-
the global scheme of things, the gig " A1 ——o sult the manufacturer’s databooks
wasn’t that important... 100k and choose, as I did, one of the
2) Explain to the offending muso f&;;—;_ 1/2 OPLTS, numerous, all-in-one, pro-audio
that there’s nothing you can do, lﬁ E?,’;‘gg ::%,2131‘ IC’s dedicated to low noise am-
and possibly risk an archetypal plification. (I'll leave the trans-
prima-donna luvvie-type tantrum, former-versus-active discrete
complete with attendant copious cs argument for another article)...
tears and stamping feet, or a II Using a dedicated pro-audio IC
punch in the face... 33pF such as the SSM 2017 eradicates
3) Despair, get inebriated, and LS o AANN— a great number of circuit design
hope nobody notices a microphone e 2 3 wKB out problems in an effortless manner.
is unplugged until it’s too late... n B 1c1 o= The IC fabrication process en-
Or, if you're a reader of this maga- Bk sures that the transistors and
zine, smart, au fait, one step ahead 1%%;?;3— 172 LMa33, resistors in the input stage are

of the rest, generally with it etc, , ca perfectly matched which, in turn,
you reach casually for your equip- 100pF means first class noise and CMR
ment bag and pull out the latest in performance.

miniature analogue technology, - The SSM 2017 comes under

The MicroMix...

The MicroMix
What is The MicroMix? Very simplis-
tically, it’s a two channel Mic/Line
switcher/preamplifier/mixer. It can mix
together two line level or two mic level
signals, or any combination of the two.
Furthermore, it offers full gain control,
Mic/Line source switching, a three band
equaliser, Pan and Master level controls.
On the output side of things, there’s
balanced line, high level output stage,
capable of driving the longest or most
difficult cable/jackfield combination
with high CMR and low distortion.
Finally, all of the above-described
ensemble fit into a die-cast aluminium
box no bigger than a typical guitar FX
pedal. Despite the fact that physically,
it’s probably the smallest project I've

tended application (i.e. with guitars). A
front panel-mounted latching push-
button selects either Mic or Line-style
preamplification characteristics, altering
impedance and gain range of the input
accordingly, from 1K for balanced Mic
inputs to around 10K for Line inputs. A
padless mic preamp circuit topology
allows from 0-70dB of gain for Mic
Inputs, and around 0-30dB for Line
Inputs. The EQ section consists of a
three band parametric equaliser i.e. bass,
parametric middle, and treble, with bass
and treble frequencies fixed at 80Hz and
12KHz, (good punch and fizz respec-
tively) whilst the midrange is alterable
over a 20:1 frequency range, from 300Hz

the somewhat ostentatious head-

ing of ‘multi-device input amplifier’,

since it cascades both transistor and

op-amp technology within the chip
architecture. A fuller explanation of this
architecture and a list of its specifica-
tions is given in ‘The Works’ section
next month.

Line Input Stage

This section, too, presented something
of a quandary for me as regards device
specification. The easy route would
have been to use something like the
Analog Devices SSM2141 Line Re-
ceiver IC in this area (although discrete
designs for the inputs and outputs might
have seemed to present more of a chal-
lenge from the point of view of a purely
electronics exercise). Furthermore,
economics and ease of servicing is of
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immense practical significance in a
studio or sound reinforcement system.
So where at all possible, the use of a
readily obtainable chip to replace a
whole host of discrete components, must
be a worthwhile goal. However, a de-
vice like the SSM2141 Balanced Line
Receiver achieves its phenomenally
good common-mode rejection qualities
by eliminating the need for any passive
components external to the IC. All
resistors necessary are fabricated on the
chip and laser trimmed for accuracy.
Whilst good from the point of view of
absolute performance in the area of
CMR, it does mean that we’ve got no
easy way of altering (raising) the input
impedance without compromising this
performance. High Input Impedance is
necessary where we wish to interface the
Line Input with guitars and the like
which require an impedance somewhat
higher than 10K (typically around 200K )
if the natural sustain and timbral qualities

R16

+ 0—"\AAN—
47K
'S
il
100pF {
i AN +
R5 1c1 —— i
| 4 R4 1ok ole Qutput :
nput R3 10K =
Lt 1ok R8 c3
c2 10K | 100pF
i 2
100pF '1 e
>
i
v c4 i
R16 32‘32 100pF :
- —ANN— < i
47K ) :
—— ov i

simple circuit such as a line input stage.
Consider what happens when we apply
a varying signal to one input at a time
whilst the other is left unconnected to our
signal source. For signals applied to the
inverting input, impedances around the
op-amp are equal and it

et R2
—— VWA
C1
R1
- S—— 2 -

IC1a

behaves as a unity gain
inverter as the non-invert-
ing input is, to all pur-
poses and intents,
grounded. However,
applying a signal to the
non-inverting nput causes
the inverting input refer-
ence to change too, be-

o\,';‘,:’\p_ cause the impedance, by
IC1 is OP275, LM833 virtue of the fact that it is
Input now being variably boot-
| R4 strapped by common-
T—YWA— mode and non-differential
Ic i voltages, will also change.
Although impedances
.o ¥ v 81 Output to both inputs can be
IC1b ———o arranged in such a way

that both halves of the
differential signal are

of the instrument are to be maintained.
To this end, it is worth looking at what a
good discrete design of differential line
input amplifier must offer if it’s to com-
pete successfully with its transformer (or
integrated package) rival.

Differential Line Input
Figure 2 shows a typical one op-amp
differential input amplifier. Although this
is a perfectly adequate arrangement for
system internal transfer of differential
audio signals, its performance falters
somewhat when forced to encounter
anything but ideal input source conditions.
A simple analysis of the circuit under
typical input signal conditions should
serve to highlight the problems we can
expect to encounter when we employ a

w=t inputted to the amplifier
via defined resistors, regrettably, this is at
the expense of common-mode perform-
ance, With this configuration, there is a
serious contlict between trimming

inputs to the differential amplifier, and
consequently requires three op-amps.
Figure 5 shows another circuit which
eliminates one of the three op-amps at
the expense of creating an input which,
although truly differential, is not fully
‘floating” with respect to ground. For an
active input stage to compete success-
fully against its transformer rival, it
must be impervious to any imbalance in
the termination at the input. Put simply,
there should be no drop in output level
should one of the input ‘legs’ be shorted
to ground, as might be the case when an
unbalanced signal appears at the input.

Another input stage using op-amps is
a cunning two op-amp configuration as
shown in Figure 6. This negates the
input impedance disparity of the single
op-amp circuit, while offering a good
CMRR and fulfilling all the other criteria.
It is known as the ‘Superbal’ and it is this
type which features in The MicroMix,
since input impedance is easily altered to
suit any given application.

Next month, we look at the paramet-
ric EQ and phase switcher. The conclud-
ing part discusses the PSU, before all
loose ends (construction, testing and
use) are brought together. The complete
Parts List will also be given at this time.

the op-amp for good common-

mode rejection, and trimming it for -\/23\(/\,

good differential gain. This is 33pF

because impedance balancing IPI

ruins CMRR, whilst optimising i 10K, " 2D

CMRR imbalances impedances to nput i (—
such an extent that if the source + 0—AAAA, al, Output

10K »
§1DK

impedance is considerable, instant
imbalance results. Here, the source
impedance simply adds itself to the
carefully optimised values of input
and feedback resistor.

A simple and elegant solution
to this is shown in Figure 4. This
circuit separately buffers the




POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS-

LOUDSPEAKERS-19INCH STEREQO RACK AMPLIFIERS

THOUSANDS PURCHASED
BY PROFESSIONAL USERS

OMP MOS-FET POWER AMPLIFIERS
HIGH POWER, TWO CHANNEL 19 INCH RACK

THE RENOWNED MXF SERIES OF POWER AMPLIFIERS
FOUR MODELS:- MXF200 (100W + 100W) MXF400 (200W + 200W)
MXF600 (300W + 300W) MXF900 (450W + 450W)

ALL POWER RATINGS R.M.5. INTO 4 OHMS, BOTH CHANNELS DRIVEN
FEATURES: * p power supplies with two foroidal transformers * Twin L.E.D. Vu melers »
Level controls * lluminated on/off switch % XLR connectors * Standard 775mV Inputs * Open and short circult
proot * Latesl Mos-Feis for siress free power delivery into virtually any load * High slew rale * Very low
distortion + Aluminium cases * MXF600 & MXF300 tan cooled with D.C. loudspeake!
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC.
SIZES:- MXF200 W19 "xH3%:" (2U)xD11"

MXF400 W19 "'xH5"" (3U)xD12"

MXFS00 W19 xHS5"<" (3U)xD13"
MXFI00 W19 "xHE" " (3U)xD14%4"

PRICES:-MXF200 £175.00 MXF400 £233.85
MXFG600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH

DMP X0O3 STEREO 3-WAY ACTIVE CROSS-OVER)

Advanced 3-Way Stereo Active Cross-Over, housed in a 19" x 1U case. Each channel has three level controls:
bass, mid & top. The removable front fascia allows access to the programmable DIL swilches to adjust the
cross-over frequency: Bass-Mid 250/500/800Hz, Mid-Top 1.8/3/5KHz, all al 24dB per octave. Bass inverl switches
on each bass ch inal 775mVY inp: tpul. Fully compalible with OMP rack amplifier and modules.

Price £117.44 + £5.00 P&P

* ECHO & SOUND EFFECTS*

STEREO DISCO MIXER with 2 x 7 band
L & R graphic equalisers with bar graph
LED Vu meters,. MANY OUTSTANDING
FEATURES:- inciuding Echo with repeat &
speed control, DJ Mic with talk-over
switch, 6§ Channels with individual faders
plus cross fade, Cue Headphone Monitor. 8
Sound Effects. Useful combination of the
following inputs:- 3 turntables (mag), 3
mics, 5 Line for CD, Tape, Video etc.

Price £144.99 + £5.00 P&P SIZE: 482 x 240 x 120mm

= o
SEHVICE * LARGE (Ad} 5 A.E.,B0 STAM FED FDH CATALDGUE *

TS ENEE LSS SUPPLIED READY BUILT AND TESTED.

These modules now enjoy a world-wide reputation for quality, reliability and performance al a realistic price. Four
models are available to sult the needs of the professional and hobby market |.e. Industry, Lelsure, Instrumental and Hi-Fi
etc. When comparing prices, NOTE that all models include toroidal power supply, inlegral heal sink, giass fibre P.C.B. and
drive circuils bo power a compatible Yu meter. All models are open and short circuit prool.

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

OMP/MF 100 Mos-Fet Output power 110 walls
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 45V/uS,
T.H.D. typical 0.002%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 300 x 123 x 60mm.
PRICE £40.85 + £3.50 P&P

OMP/MF 200 Mos-Fet Output power 200 watis
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor =300, Slew Rate 50V/u$,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 300 x 155 x 100mm.

PRICE £64.35 + £4.00 P&P

OMP/MF 300 Mos-Fet Output power 300 watls
A.M.S. into 4 ohms, frequency response 1Hz - 100KHz
3dB, Damping Factor =300, Slew Rate 60V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 330 x 175 x 100mm.

PRICE £81.75 ~ £5.00 P&P

OMP/MF 450 Mos-Fet Output power 450 watls
R.M.E. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor =300, Slew Rate 75V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, 5.N.R.
-110 dB, Fan Cooled, D.C. Loudspeaker Protection, 2
Second Anti-Thump Delay. Size 385 x 210 x 105mm.
PRICE £132.85 + £5.00 P&P

OMP/MF 1000 Mos-Fet Output power 1000 watts
R.M.5. into 2 ohms, 725 watts R.M.S. Into 4 ohms,
frequency response 1Hz - 100KHz -3dB, Damping
Factor 300, Slew Rate 75V/uS, T.H.D. typical
0.002%, Input Sensitivity 500mV, 5.N.R. -110 dB, Fan
Cooled, D.C. Loudspeaker Protection, 2 S d
Anti-Thump Delay. Size 422 x 300 x 125mm.
PRICE £259.00 + £12.00 P&P

NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS:
STANDARD - INPUT SENS 500mV, BAND WIDTH 100KH=

PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS
T7Sm¥, BAND WIDTH S0KHz. ORDER STANDARD OR PEC.

PIEZO ELECTRIC TW RS - MOTOROLA]

Join the Piezo revolution! The low dynamic mass (no voice coll) of a Plezo tweeter produces an Improved

transient response with a lower distortion level than ordinary dynamic tweeters. As a crossover is not required

these units can be added fo existing speaker systems of up to 100 watts (more if two are put In serles. FREE

EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEET

. TYPE ‘A’ (KSN1036A) 3" round with protective wire mesh. Ideal for

o bookshelf and medium sized Hi-Fi apeakers. Price £4.90 + 50p P&P.

TYPE ‘B' (KSN1005A) 3" super horn for general purpose speakers,

disco and P.A, systems etc. Price £5.99 + 50p P&P.

TYPE ‘C' (KSN1016A) 2'x5" wide dispersion horn for quality Hi-Fi sys-

tems and guality discos elc. Price £6.99 + 50p P&P.

TYPE ‘D' (KSN‘I 025!.] 2"x6" wide dispersion horn. Upper frequency
b g down to mid-range (2KHz). Suitable for high

qual{ly Hi-Fi systems and quallly discos. Price £9.99 + 50p P&P.

TYPE ‘E' (KSN103BA) 3%:" horn tweeter with atiractive silver finish trim.

Suitable for Hi-Fi monitor systems efc. Price !5 99 + 50p P&P.

LEVEL CONTROL Combines, ona g plate, level control

and cabinet input jack socket. 85x85mm. Price £4.10 — 50p P&P.

\fﬁ

TYPE T

T
ibl FL‘GHT CASED LOUDSPEAKER

A new range of quality loudspeakers, designed to take advantage of the latest
speaker technology and enclosure designs. Both models utilize studio quality
12" cast aluminium loudspeakers with factory fitted grilles, wide dispersion
constant directivity horns, extruded aluminium corner protection and steel
ball corners, complimented with heavy duty black covering. The enclosures
are fitted as standard with top hats for opticnal loudspeaker stands.

POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET
FREQUENCY RESPONSE FULL RANGE 45Hz - 20KHz

ibIFC 12-100WATTS {100dB) PRICE £159.00 PER PAIR
iblFC 12-200WATTS (100dB) PRICE £175.00 PER PAIR

SPECIALIST CARRIER DEL. £12.50 PER PAIR

OPTIONAL STANDS PRICE PER PAIR £48.00
Delivery £6.00 per pair

IN-CAR STEREO BOOSTER AMP:!

THREE SUPERE HIGH POWER
CAR STEREO BOOSTER AMPLIFIERS
150 WATTS (75 ~ 75) Stereo, 150W
Bridged Monao
250 WATTS (125 — 125) Stereo, 250W
Bridged Mono
400 WATTS (200 — 200) Stereo, 400W
Bridged Mono
™ ALL POWERS INTO 4 OHMS
Features:
+* Sterea, bridgable mono * Choice of

PRICES: 150W £49.90 250W £99.99 high. & '?J“"'_'“';‘;“;H* Fs “.'“‘:

400W £109.95 P&P £2.00 EACH

POSTAL CHARGES PER ORDER £1.00 MINIMUM. OFFICIAL '“n(u
ORDERS FROM SCHOOLS, COLLEGES, GOVT. BODIES, PLCs ETC.
PRICES INCLUSIVE OF V.A.T, SALES COUNTER, VISA AN‘D|

ACCESS ACCEPTED BY POST, PHONE OR FAX.

LOU DSPEAK ER: LARGE SELECTION OF SPECIALIST LOUDSPEAKERS
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
GRILLES, CROSS-OVERS AND HIGH POWER, HIGH
FREQUENCY BULLETS AND HORNS, LARGE (A4) S.A.E.
(60p STAMPED) FOR COMPLETE LIST.

McKenzie and Fane Loudspeakers are also available.
INSTRUMENTS, P.A., DISCO, ETC|

EMINENCE:-

ALL EMINENCE UNITS B ONMS IMPEDANCE
8" 100 WATT R.M.S, MES-100 GEN. PURPOSE LEAD GUITAR, EXCELLENT MID, DISCO.

RES. FREQ. 72Hz, FREQ. RESP. TO 4KHz, SENS & PRICE £32.71 - £2.00 P&P
10" 100 WATT R.M.5. ME10-100 GUITAR, \FDC#L. KEYBOARD, DISCO, EXCELLENT MID.

RES. FREQ. 71Hz, FREQ. RESP. TO 7KHz, SENS97dB. PRICE £33.74 - £2.50 P&P
10" 200 WATT R.M.S. ME10-200 GUITAR, KEYB' D DISCO, VOCAL, EXCELLENT HIGH POWER MID.
RES. FREQ. 65Hz, FREQ. RESP. TO 3.5KHz, SENS 99dB. PRICE £43.47 - £2.50 P&P
12" 100 WATT R.M.S. ME12-100LE GEN. PURPOSE, LEAD GUITAR, DISCO_. STAGE MONITOR.
RES.FREQ. 49Hz, FREQ. RESP. TO 6KHz, SENS 100dB. PRICE £35.64 - £3.50 P&P
12" 100 WATT R.M.S. ME12-100LT (TWIN CONE) WIDE RESPONSE, P.A., VOCAL, STAGE
MONITOR. RES. FREQ 42Hz, FREQ. RESP. TO 10KHz, SENS 9 IGEESS 67 + RS 50 P&P
12" 200 WATT R.M.5. ME12-200 GEN. PURPOSE, GUITAR DISCO VOCAL, EXCELLENT MID.

RES. FREQ. 58Hz, FREQ. RESP. TO 6KHz, SENS 98dB. PRICE £46.71 - £3.50 P&P
12" 300 WATT R.M.S ME12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARD, DISCO ETC.
RES. FREQ. 47Hz, FREQ. RESP. TO 5KHz, SENS 103dB. PRICE £70.19 - £3.50 P&P
15" 200 WATT R.M.S. ME15-200 GEN. PUFIPOSE BASS, INCLUDING BASS GUITAR.

RES. FREQ. 46Hz, FREQ. RESP. TO 5KHz, SENS 99d| PRICE £50.72 - £4.00 P&P
15" 300 WATT R.M.S. ME15-300 HIGH POWER BASS INCLUDING BASS GUITAR.

RES. FREQ. 39Hz, FREQ. RESP. TO 3KHz, SENS 103dB. PRICE £73.34 - £4.00 P&P

EARBENDERS:- HI-FI, STUDIO, IN-CAR, ETC|

ALLEEARBENDER UNITS 8 OHMS (Except EB8-50 & EB10-50 which are dual impedance tapped @ 4 & 8 chm)
BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND

8" 50watt EB8-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR.

RES. FREQ. 40Hz, FREQ. RESP. TO TKHz SENS 97dB. PRICE £6.90 + £2.00 PAP
10" SOWATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR.

RES. FREQ. 40Hz, FREQ. RESP. TO 5KHz, SENS. 99dB. PRICE £13.65 - £2.50 P&P
10" 100WATT EB10-100 BASS, HI-FI, STUDIO.

RES. FREQ. 35Hz, FREQ. RESP. TO 3KHz, SENS 96dB.

12" 100WATT EB12-100 BASS, STUDIO, HI-FI, EXCELLENT DISCO.
RES. FREQ. 26Hz, FREQ. RESP. TO 3 KHz, SENS 93dB. PRICE £42,12 — £3,50 P&P
FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND

5%." GOWATT EB5-860TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.
RES. FREQ. 63Hz, FREQ. RESP. TO 20KHz, SENS 92dB.

6%:" GOWATT EB6-80TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.
RES. FREQ. 38Hz, FREQ. RESP. TO 20KHz, SENS 94dB.

8" SOWATT EBB-60TC (TWIN CONE) HI-FI. MILTI-ARRAY DISCO ETC,
RES. FREQ. 40Hz, FREQ. RESP. TO 18KHz, SENS B9dB. PRICE £12.99 - £1.50 P&P
10" 60WATT EB10-60TC (TWIN CONE) HI-FI, MULTI ARRAY DISCO ETC.

RES. FREQ. 35Hz, FREQ. RESP. TO 12KHz, SENS 98dB. PRICE £16.49 - £2.00 P&P

RANSMITTER HOBEBY KITS|

PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS
W TRANSMITTER G0-108MHz, VARICAP CONTROLLED PROFESSIONAL
PERFORMANCE, RANGE UP TO 3 MILES, SIZE 38 x 123mm, SUPPLY 12V i 0.54M|

PRICE £14.85 - £1.00 PAP
FM MICRO TRANSMITTER 100-108MHz, YARICAP TUNED, COMPLETE WITH
VERY SENS FET MIC, RlNGE 100 300m, EJZE 6 x 4Ernm SUPPI.‘F 9V BATTERY,

PRICE £30.39 - £3,50 P&P

PRICE £9.99 + £1.50 P&P
PRICE £10.99 - 1.50 P&P

FHOTO: 3W FM TRANSMITTER

B.K. ELECTRONICS

UNITS 18 5 COVIET WAY, SOUTHEND-ON-SEA,
ESSEX.SS26TR.
Tel.0O702-527572 Fax.:0702-4202493
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Douglas Clarkson takes us for a run round the ‘High
Resolution Serial Interface A/D Converter Circuit’
-The HI7159

he majority of

analogue to

digital conver-
sion devices cater for
rapid speed of conver-
sion and with rela-
tively low data resolu-
tion. The specification
of 12 bits in 25 micro-
seconds is typical of
devices costing
around £10. While 16
bit devices are now
available (and even 18
bit) they tend to be
expensive and offer no
easy way of transfer-
ring data to a PC.

With IBM compat-

ible PCs being now
widely available there
is a growing demand
for A/D converter
devices which can
directly use the
RS232 serial link as
a means of transfer-
ring data and with-
out involving data
translation circuitry.
While it is possible
to use a conventional
A/D converter de-

Vcc
I | § 'xm.

mm | INteramatoR I
Cor | COMPARATOR CONThOL |
1 AND
I
1 LATCHES gﬂs |
| 7 BUS
| INTERFACE I
Rm% = UNIT I
< I * E l
| BUFFER % et
T I
| = — |
| g "
| — & !
T e RD |
VRer Lo -——rﬁ » —t
I |
Vi ———— . UART I
Yiio ! *| anaLoGuE !
;—T_ ANALOGUE SWITCHES STATE |
Coee l . MACHINE |
T SEL
I |
Feature Value
Total counts 5% digit mode 200,000 . )
Total counts 4% digit mode 20,000 4 ¥ digit result. This proc-

Number conversions 5% digit mode
Number conversions 4% digit mode
Baud rates
Voltage range

15 per second
60 per second

300, 1200, 9600, 19200

+2Vtio-2V

ess is repeated twice yield-
ing a 6 Y2 digit result which
is rounded to 5 Y4 digits.

Conversion

vice and translate its
parallel digital out-
put to R$232 the amount of additional
circuitry required is considerable and
leads to complex circuit design.

The Harris HI-7159A device isa 5 %2
digit A/D converter which meets many
of the requirements of more flexible A/D
using the serial link of the PC. Table 1
provides a summary of the features of
the device. While the device can be
operated in parallel mode and fast mi-
croprocessor serial link, the major at-
traction is the R8232 connection. Such a
device allows considerable simplifica-
tion in equipment design where, for
example, data is processed by a dedi-
cated microprocessor or PC with serial
input. An alternative way of connecting
the device would be to use the parallel
printer port of the PC.

Table 1: Summary of HI-7159A features

Theory of Operation

The functional block diagram of the
device is shown in Figure | and pinout
configuration detailed in Figure 2. The
HI-7159A uses the technique of multiple
integrations in its 5 ¥ digit mode. A

Types

The device makes available
three basic conversion types. In error
mode only, the unit connects V IN HI
and VIN LO to A GROUND. This
measures the internal offset voltage of
the device. In the uncompensated mode
the device uses as input the voltage

first integration difference
measures the count between V IN
to 3 Y4 digits or HI and V IN
ImV per count. Ve 1 = o LO. In com-
] h Nt out []2 27 [ Xpa, st
The remdu.e on {l e wNrin s 26 [ Dono pensate
integrator is multi- ourout []4 25 [ P7/BRSA mode the
plied by a factor of Cres-GUARD []5 24 [] pe/BRSO device takes
10 and then inte- Cer- []8 23 [ ] ps/BRS2 account of
grated and refer- Caer+ 7 22 [] pa/sADs
ence de-integrated. Cer +GUARD []8 21 L] pasant =
. L ] 20 [] P2/sAD0 -
This is subtract.ccll Veer 1o 10 19 7 pusmso wéég
from the 3 ¥2 digit Aawo 11 18 [] Po/smso 89.
result and yields a Ve 412 - 17 ] C8/SAD4
Vo 113 16 [ ] WR/TXD
Vee 14 15 ] RD/AXD




internal offset errors and effectively
undertakes a separate Error Only mode
conversion and an Uncompensated
Mode conversion. It then makes a dig-
ital subtraction of the two. Thus a com-
pensated conversion takes twice as long
to perform as an uncompensated one.
Since in most situations the device
status is stable and the internal offset is
essentially constant, the compensated
mode need not be undertaken with every
conversion. The Error Only mode can,
be periodically read and uncompensated
values updated for offset errors. This
allows higher data rate sampling without
compromising accuracy. If speed is not
essential, then compensated con-

BRSO BRS1 Baud rate

GND GND 300

GND Vs 1200
Vs GND 9600
Vee Ve 19200

Table 2: Baud rate selection for
modes 1 and 2

data lines using pins 17 (MSB), 23, 22,
21 and 20 (LSB). In this mode a com-
mand byte can be sent to select a spe-
cific device and all subsequent control
and data exchange will occur with the
selected HI-7159 device. This allows

to up to 31 additional
-5V +5¥ HI-7159s -5V +5V
T I b T It
Vec | Vee
TXD RXD |, 14 1 TXD RXD [, 14 1
RXD "~ o] . ESS3 Xra RXD ™0 ] I Xrar
Y +5V
27 27
XraL XraL
UART / pP 20K 20K UART / uP 20K 20K
A HI- 7159 HI-7159 o
Bn:u <
BRS1 +5Y ADDRESS
“~o s T o SELECT
18 20-28
+5V
s
947 28
ﬁ GND ¢9EL

accessed. Figure 5 indicates the com-
mand byte sent to the HI-7159 to initiate
a specific activity.

Thus the option of single conversion,
5%z digits resolution and uncompensated
would be set by a byte value of 12
(D3=1; D2=1). The option of single 4V2
digit resolution and compensated value
would correspond to a byte value of 6
(D2=1;D1=1).

Once the command byte has been
sent the HI-7159 will proceed to under-
take the conversion. Data can be read

from the device by means of

version should be undertaken. o
muemosriour 1 N/ 2 1 Ne
Serial ne []2 23] v-
Communication sHuTDOWN []3 22 ] 1s0 GND
NC 4 21 I'n
MOde,S, i Vee E 5 20 g T1 0UT
lc‘olr(u.lecu\;ll.ty bg ;enal R823f2 ne s 191 T2 00t
ink is achieved by means o 7 181 Ri
serial mode 1 (single channel) or TTL/CMOS _{E :: E 8 17 g R2 ::
serial mode 2 (multiple channel). L . 16 ] v+
Figure 3 shows the single chan- anDiL_J0 15 L] Ne
nel configuration of serial mode PHAREE L1 14 1 Ne
TTL/CMOS Rz OUT [12 13 [] NC
1 (analogue components not
shown). The logic levelson pins |

15 and 16 are TTL - translation
from formal RS232 logic levels of PC
connection is required, Such logic level
changes can be undertaken (with isola-
tion) using a device like the Newport
NM232DD as shown in Figure 4. The
isolation facility can be useful both for
intrinsic safety and for noise reduction,
With a crystal of 2.457MHz, the
specified switches can configure the
corresponding baud rates as in Table 2.
Serial mode 2 allows connection to
up to 31 additional HI-7159 devices.
Each device addressed in this mode has
a hardware selected address using four

S

s

the serial interface connection to serve
both as analogue multiplexer and device
A/D converter. Data transfer in this
multiple connection, however, is slower
than with single access serial mode 1.

Controlling the HI-7159

The more common mode of use is serial
mode 1, where a single channel is being

RS232D

sending appropriate request
bytes. The specified byte is
returned after each request byte
is sent. Figure 6 shows the
structure of serial mode 1 re-
quest bytes.

In the request byte, DO is
always set to 1. In the program-
ming loop to read back data, the
status of the device is first read
in order to check that the con-
version has been completed.
Thus as part of the process of
reading the data out in serial
mode 1 the following byte sequence
would be sent:-

Function Value request byte sent
status 13
digit pair 0,1 1
digit pair 2,3 5
digit pair 4,5 9

Figure 7 indicates the format of the
status byte. The key bit of the returned
status byte is bit D6 to check that a
conversion has been completed and data
is available. The status byte allows also

i
i

- 3 oo
i
S o
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checking of the mode of (RESERVED) | CONTINUITY | RESOLUTION CONVERSION | COMMAND
function of the HI-7159. TYPE BIT
Eh“; “""“:]a j";“";tﬁt‘;m‘)de D7 D6 D5 D4 D3 D2 D1 DO
s been s e

g 128 64 32 16 8 4 2 1
point of checking for data )
conversion via bit D6, the 000 single 0 5.5 1 comp 1 1 0
status of single/continuous, cont.1 450 uncomp 1 0
compensated/ error 0 1
uncompensated and error bit
can be inspected, Itis Fig.5 Command byte options
check:the.desos has previously (RESERVED) BYTE REQUEST | RESERVED | REQUEST BIT
been ‘primed’ for correct opera-
e, D7 D6 D5 D4 D3 D2 D1 Do

128 64 32 16 8 4 2 1

Data Format W 0 W) gy o) o 1
Th? f(m*nall of.the input/output digitpair4,5 1 0
serial data is fixed and cannot be converter status 1 1

altered and comprises one start bit ,
eight data bits, even parity bit and

one stop bit. This can cause a problem,
however, when the HI-7159 device is
addressed using Microsoft QuickBasic
which can handle at most eight data bits
and parity bits. Thus while seven data,
even parity or eight data no parity are
supported in QuickBasic, eight data
AND even parity are not. The PC inter-

Moving the data out from the com-

Fig.6 Structure of serial mode 1 request status.

pact data format can be tedious. The next 3.

section of code of a BASIC subroutine
indicates how the data can be unpacked

where C is the value specified in Table

The 2.4576MHz clock signal will
provide exact division for baud rate

from bytes of data as seen below.
The routine works by using the AND
function to set binary bits for each byte

face is quite capable of handling the

format of the HI-7159. In developing

software for the device

and then shifting bytes in bits 7 to 4 to

the right by division by 16.

signals. A 2.4MHz crystal will result in
an integration period of 16.67ms - ex-
actly the length of one 60Hz AC cycle.
This results is relatively small errors in
absolute baud rate values of around

using PCs, it is important to
check what interface sup-
port is available in the
selected language.

1000
1010
1020
1030

REM subroutine to convert serial mede 1 data

REM dp(l$=digit pair 0.1
REM dp23é=digit pair 2,3
REM dp45&5=digit pair 4,5

One way of getting

iy > 1100 digl = (ASC(dp0l$%) AND (128 + €4 + 32 + 16)) / 16
round the difficulty with :
K . i 1110 digl = ASC(dp0l$) AND (8 + 4 + 2 + 1)
QuickBasic, however, isto | : 5
11120 dig2 = (ASC(dp23%) AND (128 + 64 + 32 + 16)) / 16
use a package such as : .
. | 1130 dig3 = ASC(dp23%) AND (8 + 4 + 2 + 1) i
PDQCOMM (available y
R i Mt d 1140 dig5 = (ASC({dp45$) AND (32 + 16)) / 16 |
rom Grey Mat '
Y eral i 1150 digd = ASC(dp45%) AND (8 + 4 + 2 + 1) a

£65.00 + VAT) and which

o 1160 pol = (ASC(dpd5$) AND 128) / 128

allows users to link in more

. 1170 ovr = (ASC(dpd55) AND &4) / 64
flexible code so that the o

iy f 1180 REM now calculate digit wvalue
extende rmats can
i . 1200 dig = dig5s * 100000 + digd * 10000 + dig3 * 1000 + dig2 * 100 + digl * 10 + dig0
be accommodated. This - : :
X . , 1210 IF pol = 0 THEN dig = - dig: REM complete sign

level of software ‘fudge o sy ,

R 1220 REM have got value in dig and also overrange status in ovr
requires programmes to be y

1250 RETURN

compiled and linked before

they can be run which is

more time consuming than the ‘run and
go” mode of the normal BASIC environ-
ment. Once the final code has been
developed, the additional CALLSs in-
cluded in the software will release the
potential of the HI-7159.

Figure 8 shows the digit byte format
of data returned after specific status
request bytes have been issued.

Thus a complete sequence of data in
serial mode 1 will require one status
byte and three data bytes. For serial
mode two, however, six data bytes are
required since each element of data is
returned individually as ‘singles’ and
not packed as “pairs’ as in serial mode 1.

Conversion Times
Table 3 indicates the various conversion
times of the device as a function of
conversion type for a crystal clock
frequency of 2,4576MHz.

At other clock frequencies the time
of conversion is given by:

2.3% which should not give rise to
interface difficulties.

Analogue Components
and Inputs

Figure 9 indicates typical analogue
components and inputs of the HI-7159.

C The crystal is placed across pins 1 and
—— "’F‘“““"“ 27 as shown. The reference voltage Vref
clock can be specified with reference to a
5% 51 4% 4%
compensated uncompensated | compensated | uncompensated
time 130.2ms 65.6ms 32.8ms 16.4 ms
no/sec | 7.68 15.24 30.48 60.96
C 320,000 160,000 80,000 40,000
Table 3: Conversion times of HI-5159




* CONVERTER * CONTINUITY RESOLUTION CONVER PARITY

STATUS ' TYPE ERROR

D7 D6 D5 D4 D3 D2 D1 DO

0 noupdate O 0 single 0O 5% 1 comp 1 no 0

updated 1 contin. 1 4% 0 uncomp 0 yes 1

Fig.7 Status byte format.
separate Vref lo and similarly the input +5V ‘; - ‘mf&i “éiéﬁgﬁggiieﬁ
§ignal Yin hi cjan be referenced t.o an S imy s and inputs of
input signal Vin lo. In most applications — |—| - theHl-7189.
Vref lo and V in lo will be tied to ana- : = z:”" h
logue ground (pin 11). Vee will be software pack-
14

A precision integrating A/D converter
such as the HI-7159 depends on opti-
mum performance of the integrating
capacitor Cint. Leakage or dielectric
absorption will result in linearity errors.
A high quality polypropylene capacitor
should be used and in the integrating
mode, the stored charge is used as a
memory device. Any signal degradation
will result in loss of accuracy.

For operation at 2.4MHz value of
Cint and Rint should be 0.1pF and 30K
ohms respectively. The full scale input
voltage Vin should be twice that of the
value of Vref. A reference voltage of
1.0V sets the input swing to +/- 2V.

A stable input reference voltage is
essential since it is directly linked to the
accuracy of the output measurements.

In the transfer characteristics of the
HI-7159, there is a difference in linear-
ity for positive and negative sections.
On the negative side the values over
read by 0.006% or 12 counts in 200,000.
This error can normally be handled in
software.

ﬁEE Lo
0 Hi-7150 4

26 Cper. GUARD

[t

Aanp — l Danp

ages or chunks of
code which can be
readily assimilated
into user applications.
The 5% digit range
in resolution readily
allows use of the

—12 Cper. GUARD
v 5 | system in weighing
e e f Cher. = balance technology.
| B[ —ZlCner, REFERENCE ;
N s T \J gﬂ:ﬁ%ﬁon For a resolution of
ir 7 [Cogr. & | RINGS 0.1mg this allows
- SNe——p———— r - measurement of 20g
GND .
1 8 full scale or with a

resolution of 1mg at
200g full scale.
Using the serial

Applications

The HI-7159 is a device with a broad
range of applications, particularly in
data logging and general instrument
technology and reduces considerably
the number of support chips previously
required to implement this level of
function. Manufacturers might note the
key to successful use of such devices

mode 2 connections,

multiple channel facilities can be han-
dled on the one serial R$232 line. This
technology is particularly apt for envi-
ronmental monitoring where data may
be sampled for a given channel once
every 30 seconds - examples being
temperature, wind speed, wind direction
and light or ultra violet level.

There are also options to use serial to

parallel chips like the Intersil IM6402

where a serial input can be translated
to a digital parallel byte output. This

DIGIT BYTE | D7 D6 D5 D4 D3 D2 | D1 | DO
digit pair 0,1 MSBO | - - LSBO | MSB1 | - - LSB1
digit pair2,3 | MSB3 | - - LSB3 | MSB2 | - - LSB2
digit pair 4,5 | pol ovr | MSB5 | LSB5S | MSB4 | - - LSB4
Where pol = polarity (1 = pos); ovr = overrange (1 = overrange)

Fig.8 data format of returned bytes:serial mode 1

can be used (with care) to set digital
control lines by means of latches to
implement the function of analogue
and digital multiplexers. This way, a
single HI-7159 could be used with an
analogue multiplexer device.

Callus now! We have the widest range of
components avallable Atcompetitive prices!

ESPECIALLY
JAPANESE

SEMICONDUCTORS

padway, London NW2 3ET
Faxsimile: 081 208 1441
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o you don’t fancy messing up your
best measuring jug with Ferric
Chloride, but you still want to
make some of our projects properly - with
a PCB? This is where we step in. At Elec-
tronics in Action we can offer, at very
reasonable prices, PCBs for all of our
featured projects.
Just select which PCBs you require, fill
in the coupon and post it to us with a
cheque or postal order (for the full amount)
made payable to Electronics in Action.
The coupon lists all the projects
featured in the last four issues and any-
thing older is listed below. We have left
some blank spaces on the coupon should
you wish to order an older PCB.

February Issue

QH0294-2

12V Drill speed controller ......... £5.00
QH0294-3

The Switcher IR transmitter ...... £5.50
QH0294-4

The Switcher IR receiver .......... £3.50
QH0294-5

The Switcher VCA board.......... £7.50

January Issue

QHO194-1

The Harmoniser (2 boards) .... £10.00
QHO194-2

Power Amplifier (double sided) £7.00
QHO0194-3

Remote Control Extender......... £5.00

December issue

QH1293-1

Guitar Tremolo .....c..cceevvvevirenennn. £5.00
QH1293-2

Switcher main board ....
QH1293-3

Switcher Front panel ................ £6.00
QH1293-4

Video Editing Unit .....ccccceveeeee. £8.00

November Issue

QH1193-1
Power Supply (double sided) ... £6.00
QH1193-2

Telescope Input board ......... .... £5.50
QH1193-3

Drainpipe Seismometer............ £5.50
October Issue

QH1093-1

Telescope Main Board ........... £12.00
QH1093-2

Hisfi Preamp...coicunnmissmmans £4.50
QH1093-3

Laser Zone......... i £0:00
QH1093-4

Anti-howler (double sided) ....... £5.50
QH1093-5

Sig Gen board ..........c.cceuree. £4.50
QH1093-6
Crossover unit ......eeenieenineen.. £3.00

[ e e e

Please print your name and address in BLOCK CAPITALS

5 Name ......ccccoeeenee. Creeeeeinateeeeeiin—eeaeesannnreeenan
§ Address ...ccvieeiieiceeee e SR A A R S YN B A N
§ N N S N S N s S R PEEICOAB . isnnevnsmnvsmmpmumussessmssn
i Send the completed coupon (include 80p for postage and packing) to:
§ At Your Service, Electronics in Action
§ PO Box 600, Berkhamsted, Herts. HP4 1NL
Please enter amount required in appropriate box
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BK Electronics ......cuiiennnmnsiannn
Baylin Publications ......
Bonex Ltd
J&NBull ... =
Chelmer Valve Company .
Cirkit Distribution Ltd. ..
Cricklewood Electronics Ltd. .........
Cooke International .........cccccccvevrirnnnenn. 46
European Computer Marketing (UK) . 35
Express Components . ... 49
Halcyon Electronics .

T Starkie .oeeeeeeeeeeee,

JPG Electronics.....

Labcenter Electronics .. e B0
MQP Electronics Ltd. ... cin
Niche SORWAre .....ccoceevrvercereirerrisnenrns 47
Omni Electronics ......cccccevveeeieceenen.e. 24

Public Domain & Shareware Library .. 46

Stewart of Headiné-.
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Bringing the world closer together

lectronics in Action in co-

operation with The Technology

Exchange Ltd., the international
technology matchmaking service based
in the UK, brings you each month a
selection of technology partnership
opportunities to which you are invited to
respond.

The Technology Exchange, which
was formed in 1985 as a not-for-profit
technology sourcing service to industry,
holds a biannual ‘Technoshop’ Technol-
ogy Transfer Fair at Heathrow Airport
and several ‘Techmart’ Fairs overseas
for the United Nations (UNIDO).

For this issue of Electronics in Ac-
tion, we are presenting a series of offers
of licence, joint venture and patents
rights for sale from organisations in 34
countries.

If you would like to have an intro-
duction to any of the sources of the
offers describes in these profiles, please
write to The Technology Exchange
quoting the reference number at the head
of the entry and giving full contact
details for the contact person in your
own organisation and your requirements
for a new product or process develop-
ment.

The only cost associated with this
process is a simple £10 plus VAT intro-
duction fee for each entry to which you
respond. For this we will send you full
contact details for the source of the offer
and invite them to send you more de-
tailed information about their offer.

The code letters at the head of each
offer indicate the stage of development,
type of offer and the type of organisa-
tion making the offer as indicated in the
table

Each entry is preceded by a reference
number and letters indicating STATUS,
OFFER and SOURCE.

- Please respond directly to:

s

% The Technology Exchange Lid.
 Wrest Park

§§§ Silsoe

- Bedford

;gg:; MK45 4HS

. or Fax: 0525 860664

" Phone: 0525 860333

The payment of £10 plus VAT
(£11.75) per item should be sent
with your requests.
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807401

SOL-6TX SOLAR ENERGY
GARDENLITES

SOL-6TX type solar gardenlites are a
new kind of outdoor light which draw
the power from the sun by using a
noncrystalline silliceous solar panel to
convert sunlight directly into electricity
which is stored during the day and to
produce dispersed lighting at night. On
bright sunny days, the power stored in
the batteries of the gardenlite allow it to
remain lit for up to 5 hours at night.

307397

THERMAL BATTERY

Working voltage range: 10V-100V;
working current range: 10mA-100A;
discharge time: 10s-10min; activation
time: 0.5-1.5s; weight: 100g-10Kg;
reliability: MTBF 0.995; temperature
range: -54 - +85 degrees C; harsh me-
chanical ruggedness; storage life: 15
years.

109931 L U

RIE PROCESS FOR FABRICATION
SUBMICRON, SILICON ELECTRO-
MECHANICAL STRUCTURES

An improved process for fabricating
suspended, single crystal silicon mov-
able mechanical structures and actuators
for use in micro-machined STM’s. It is
possible to produce single crystal silicon
mechanical structures and actuators in
the range of 250 nm. These devices can
facilitate and optimise electronic and
photonic system integration.

G
i

e

i

109911 L U

WAVEGUIDE ADAPTOR

A waveguide to transmission line adap-
tor which can serve as a low reflection
interconnect between a waveguide and
various transmission lines such as
coplanar waveguide, trench waveguide
or other lines of similar geometrics.

109932 L U

SILICON TIP FIELD EMISSION CATH-
ODE ARRAYS

Field emission cathode arrays have been
constructed which provide uniform
electron emission and improved emis-
sion control. Accurate and precise for-
mation of emitter tips having uniform
radii. The oxidation step is also utilised
to precisely align gate electrode aper-
tures with respect to corresponding
emitter tips so that large arrays can be
formed with great accuracy and reliabil-
ity.

109928 L U

FABRICATION OF COPPER
INTERCONNECTS

Submicron ultra large scale integrated
(ULSI) circuits require long metal inter-
connects having small contacts and
cross sections. Previous methods of
depositing Cu interconnects have suf-
fered from poor step coverage, high
resistivity from residual ions, and high
costs. This invention mitigates those
problems by providing a low tempera-
ture, self-encapsulating method of Cu
interconnect labrication.



707769 LU

IMPROVED INTERLEAVED VIDEO TAPE
Through a simple alternation on existing
videotape recorders, three different
programs can be recorded, or interleaved
on a single tape. During playback, the
playback head(s) can be used to track
any of the programs. The interleaving
method permits the viewer to interact
with the recorded programs to alter the
continuity and content to include por-
tions of either program.

7792PL G

METHOD OF PRODUCING ALUMINA
FIBRE

An object of the invention is to provide
an electrically conductive alumina fibre
consisting essentially of aluminium
oxide suitable for use as an electric or
electronic material, particularly for
electric or electronic circuits or connec-
tors thereto at high temperatures or in
chemical agents or corrosive atmos-
pheres. Another object is to provide a
method of producing the electrically
conductive alumina fibre.

807796 ML G
HETEROEPITAXIAL GROWTH OF A 2D
MATERIAL ON A 3D MATERIAL

a method of heteroepitaxial growth of a
two dimensional single crystal superthin
film material, such as a layered super-
conductive substance, on a normal
surface of a three dimensional material
such as semiconducting material. The
method is very important in that it facili-
tates production of new electronic de-
vices using key elements of
heterojunction, such as quantum well
type semiconducting laser, high elec-
tron-mobility type transistors,
heterobipolar transistors, resonant tunnel
elements, superlattice elements, etc.

109909 M L G

FORMATION OF MONOMOLECULAR FILM
This invention is for a method of form-
ing monomolecular film on a liquid
surface and an overlaying apparatus
thereof for preparation of a single layered
or a multi layered film, which eliminates
defects in the conventional method and
apparatus of forming an L-B film.

907794 ML G

LIGHT EMITTING SEMICONDUCTOR
DEVICE

The object of this invention is to solve
the shortcomings and limitations of the
conventional art by providing an im-
proved light emitting semiconductor
device. With the semiconductor device
of the invention, fluctuation of the radi-

ated output after switching operation is
substantially eliminated, high speed
modulation is possible by simple ar-
rangement, and the amount of the radi-
ated output during the non-emitting
period is suppressed to a very low level.

307797 ML G

MANUFACTURE OF
POLYCRYSTALLINE SILICON FILM
This invention is intended to provide a
method of manufacturing a
polycrystalline silicon (poly-Si) film
having the crystal axis strongly oriented
in the <100 direction and having a very
smooth flat surface.

409619 ML C

1553 AVIONICS SYSTEMS AND SUB-
SYSTEMS DESIGNS

Know-how offered in electronics to
meet the required 1553 specifications.
These specifications are also those
required for military applications. Tech-
nology expertise has been developed in:
1553 components and suppliers, 1553
test equipment, 1553 systems and sub-
system architectures, and 1553 based
systemn design, hardware and software.

7596 L U

LC INVERSION CIRCUIT
Automatically preionised double-sided
fourfold LC inversion. The invention is
a double-discharge circuit for produc-
tion of high voltage, high current pulses
to produce, for example, a population
inversion in a gas discharge laser.

407598 L U

ELECTROMAGNET RESONATOR
using superconducting alternating wind-
ing capacitor. The invention provides an
electromagnet resonator, comprising two
or more non-intersecting, substantially
overlapping surfaces of approximately
similar size and shape.

607601 LU

INSECT ATTRACTOR

An apparatus for attracting and killing
mosquitos and other similar insects. The
device radiates heat and moisture attract-
ing the insects to a sticky surface where
they are destroyed.

708861 CLR

MINIATURE MICROWAVE DIELECTRIC
RESONATORS

are designed from thermally stable, low
loss and high dielectric materials with
temperature coefficient of frequency
from -9 ppm/C to +9 ppm/C over a wide
frequency range. Dielectric resonator
made of ceramics with Q-factor 3000.

g8918uULC

HIGH POWERED FLICKER FREE
LIGHTING SYSTEMS

Portable gas discharge lighting. Use of
electronic, lightweight ballasts up to 20
KW.

909683 WL U

SWITCHED RELUCTANCE MOTOR
High performance motors, with a fast
dynamic behaviour for torque and speed
are required in numerous applications.
Switched Reluctance Motors get their
torque from the variable reluctance of
the magnetic circuit, combined with a
current regulation. The result is a motor
with a high torque (even at zero speed).
high speed and an extremely fast dy-
namic behaviour.

809542 W LN C

CONTACTLESS VARIABLE RESISTOR
An electronic variable resistor which
does not involve any rubbing contact.
Gives a high degree of linearity (1 de-
gree) and operates over a wide tempera-
ture range and angles up to 340 degrees.
Manufacture of the resistor is very sim-
ple and its operation is unaffected by
dust and dirt giving a long operating life
(min 5 million cycles) allows continuous
rotation.

809558 PL U

CMOS RESISTOR

circuitry for making an integrated circuit
CMOS transistor function as a linear
two-terminal resistor. This low cost
technique avoids the need for matched
pairs of transistors and separate substrate
wells. Applications include frequency
selective elements in active filters, preci-
sion feedback amplifiers and single
ended low distortion circuits.

909789 M S R

ENERGY SAVING FLUORESCENT
LIGHT DIMMER

A patent is offered, aiming to give the
exclusive right to exploit an unusual
circuit configuration for driving as
discharge tubes at reduced currents.
Available technical reports and circuits
could form the basis of products enjoy-
ing unique advantages, especially in
retrofit applications.
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15 Channel IR
Transmitter and
Receiver

This control system has unlimited possibilities,
including; controlling lights, garage doors, or for
building into televisions, cassette recorders, or
tuners.

The receiver is built around a modern processor,
memorising two accessable output states.It also
has 15 independent outputs with an option of
change-over switch or pulse operation. The
transmitters’ aluminium housed keyboard, has a
safety key that prevents accidental loss
of memory content.

Usual Price  Offer Price
K6710 (TX) £40.80 £36.50
K6711 (RX) £36.90 £33.20

Specification: K6711 (RX)

e
SR

e $§$ 5
ggg @%ﬁ&gggg&»g
Eedan i i

r_PIease print your name in BLOCK CAPITALS
| Please send:
| aogs K6705 (RX) at £20.90
| s K6704 (TX) at £14.50
[ seeeeeens K6710 (TX) at £36.50
| e K6711 (RX) at £33.20
plus £1.40 for postage and packing.
| Method of payment

} | _|cheque ] Postal Order

| [ !Access or BarclayCard

:I T T er

BT o ool o S —————

| Expiry Date: HERN

e e st

IR Code Lock
Transmitter and Receiver

If you find mechanical locks
too difficult or always forget
the combination of your
keyboard code lock, then these two

kits are the ideal solution. They can be used for
all sorts of applications such as; arming and
disarming your car alarm, switching central
locking, securing buildings, and opening garage
doors. You determine your own system code from
60,000 combinations, allowing several
transmitters to be used with one receiver or vice
versa, The transmitter is supplied with a keyring
housing.

Usual Price Offer Price
K6705 (RX) £23.70 £20.90
K6704 (TX) £16.11 £14.50

Specification: K6704(TX)
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Please send to: :
Cirkit Distribution Ltd. |
Park Lane, Broxbourne Herts. EN10 7NQ |
Tel. (0992)448899 Fax. (0992)471314 N



n the never ending quest for smaller

and lightweight portable telephones,

Gallium Arsenide chips and RF
modules, the devices that can provide
those needs, are set to take a quantum
leap in size reduction and in reducing
power.

With the onset of portable digital
telephone systems or GSMs as they are
known, Mitsubishi has produced an RF
module, code named M67797 which uses
MOSFET technology for the Class 4 mode
of operation. This is a classification
which refers to the output power of mo-
bile telephones. The chips operate on 890
to 915MHz and they provide an efficiency
of greater than 30% to give a minimum of
3.5W power output. The device originally
measured 37 x 11.4 x 3.5mm but this has
now been reduced to 25 x 12 x 4mm,

In the Personal Communications
Network (PCN) industry, Mitsubishi is
similarly using a hybrid GaAs chip to
achieve a gain of 32.5dBm over the
1710-1785MHz region. The efficiency
of the device is greater than 38% and
operates on a supply voltage of 5.4V.
The device is housed in a 25 x 14 x

4mm package.

Early designs of the MOSFET cir-
cuitry required it to operate from 6V to
achieve the required 3.5W capable of
driving Class 4 mobile phones. This has
to be compared with other bipolar de-
vices requiring 7.2V and their effective
use at around 900MHz is also limited.
The MOSFET answer means that one

e

5

i
b
G
i
e

s

SRR sseeeen

i

T
s

s
S
i

L

i

bt

i
S

S —

e

less battery cell is needed for portable
equipment. They also provide improved
linearity across the frequency band.
The Mitsubishi RF module is based
on several discrete transistor chips and
additional components to bias and match

the transistors in a hybrid microwave IC.
The plug-in module, matched to 50 ohms
input and output not only eased design
problems but also had the major spinoff
of reducing costs in volume quantities
whilst maintaining high reliability.

Most portable telephone manufactur-
ers will use the same phones with differ-
ent RF sections to match the GSM or

PCN requirements, With a future de-
mand for smaller designs and reduced
power for portable telephones, there will
be a need for Monolithic Microwave
Integrated Circuits MMICs. Mitsubishi
currently has a lead in this area, manufac-
turing devices for analogue and digital
applications.

In GaAs hybrid ICs, where not all the
components are on a single chip, similar
manufacturing techniques are used com-
pared to the silicon RF modules but GaAs
is used for the transistors as it provides
higher frequency operation compared
with silicon. Furthermore, it operates at
higher efficiency and lower voltage. None-
theless, GaAs hybrids still require the
same lengthy manufacturing process,
involving many steps and additional
components, incurring added cost even in
large volumes.

GaAs MMICs, used for power ampli-
fication, represent a major stride forward
in technology, giving additional benefits
for handheld and portable apparatus.
Mitsubishi is already supplying small
size, low profile MMICs in high volume
to many cellular manufacturers.

For portables, GaAs MMICs main-
tain the advantages that GaAs has over
silicon while also offering a monolithic
process geared towards low cost, high
yield mass production. The end solution
is much smaller than a hybrid micro-
wave IC and ideal for future miniaturisa-
tion and cost reduction,

GaAs MMICS are monolithic in
design and are similarly made to digital
ICs. All components - transistors, resis-
tors, capacitors, inductors, air bridges
and transmission lines - are built upon
the substrate, using the same litho-
graphic process.

MMICs have air bridges built within
their structure to give higher perform-
ance. These are bridges of gold
metallisation that spans the FET and
minimises the length of required bond
wire to the device. This also minimises
lead inductance.

The via holes or holes through the
substrate on the device are used for direct
source to ground connections and spiral
inductors provide a space saving element,
Separate MMIC chips are used to provide
cost effective active and passive parts
within the overall device as in fabrication
their production yields are different.

For the matching elements of the

ELECTRONICS in ACTION 9 JUNE 1994



device, size

makes it too expensive to incorpo-
rate these on the active or passive chips
and so a separate ceramic matching
circuit is used offering low loss.

With the market trend for even lower
voltage operation for telephone hand-
sets, the next target is for 3V operation.
Using current technology, most handset
components are able to operate at this
level but power amplification provides a
tougher nut to crack. The solution lies in
GaAs but the costs are higher.

Alternative approaches using new
transistor structures are currently being
explored by Mitsubishi to improve
electron mobility and also higher power

8 NOILDV Ul SOINOH 10313
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at lower voltage. It is
very likely that as a
result the next generation
of handheld telephones
will operate from three
NiCad cells.
Mitsubishi’s GaAs
power amplifier MMIC
provides the right
design for the Euro-
pean Digital Cordless
Telephone standard
(DECT) at 1.80 to
1.90GHz. The 3.5V |
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device generates

>25.5dBm. i )
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will be used for
wireless Local =
Area Networks, d k LA e
portable computer B " s [.]
and data stream MEIRE: gouono TrTa =
communications W D H W D H W D H
applications. 12X17X4(mm3 | 11X14X2(mm%) | 10X9X1.6(mm?)

For analogue ) s e
applications, Weight 3.59 i 2.29 0.59
Mitsubishi manu- T T ]

i iof Backage size

factures GaAs @*ﬁg& »»»»»

MMIC solutions for Amps, ETACS,
NMT900, IDO, DDI and NTT telephone
systems. The latest MMIC chip works
from 3.5V operation (MGF7109) which
has been developed

Ceramic
Matching
Circuit

Evaluation
Package

a) 900 MHz Handheld

b) 1800MHz Digital Cordless

Q; for the NTT market
. and is now being

éﬁti';s % shipped in 0.5g

leadless packages
Passive |  measuring just
Chip

10x9.2x1.8mm.

MMICs provide higher integration
combined with higher performance and low
voltage operation. Packaging is already
extremely small and there is the added
benefit of surface mounting for production.

Future DECT GaAs MMICs are
now set to incorporate the antennae
switch within the package. Furthermore,
the low noise amplifier could also be
incorporated and to extend the benefits
further, MMICs could provide an even
easier design route with a negative
voltage generator integrated into the
package.

Resistor
Capacitoaf ———————— |

GaAs —Xx

Capacitor

Via—hole -

Air Bridge
Gate

Mitsubishi is planning
a PCN MMIC with samples
being released in the third
quarter of this year. These
devices will initially pro-
vide 32.5dBm at 5.8V
operation and this voltage is
likely to drop to 4.8V dur-
ing 1995.
Paul Springate is product
marketing manager for
Mitsubishi Electric UK’s
GaAs, RF and
Optoelectronics products.
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| A new service offering access to the best
',- speakers on science and technology.

¥ i

; A free service providing information on experts in every field of science,
engineering, technology and social sciences.

All the experts are experienced speakers willing to communicate their
knowledge and enthusiasm to the public either by giving public talks or by
getting involved in community activities.

k The service can be used by any organisation or representative of a community
group who needs a science speaker for anything from a small informal chat
for a local group to an international conference.

For more information contact Jane Mole on 071 287 0980 or write to
Talking Science+, British Association, Fortress House,
23 Savile Row, London W1X 1AB
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