AUSTRALIAS DYNAMIC ELECTRONICS MONTHLY'!

PC BOARD SHOPS
NEW WAVE

FIBRE OPTICS
ARRIVE y /

— v | : ? ”
- 5‘ -
PROJECTS:
THE INTELLIGENT MODEM ELECTROSTATIC HAZARD ALARM

CAR DEMISTER TIMER MUSICIAN’S DIGITAL SAMPLER




COMPUTER CO.
AutoCAD™ is a trademark of Autodesk Int.
apricot is distributed by BARSON COMPUTERS

“OQur strategy to make AutoCAD™ the
standard in Australia is working and our
commitment to this strategy never
wavers” say the directors of ENTERCOM,
venting the same philosophy and
commitment as the president of
Autodesk Int. Mr. John Walker.

Upgrades to AutoCAD™ provide new
releases like 3D visualization, curve
fitting and macro programming
capability. AutoCAD™ currently runs on
over 31 personal computers, with more
being released on a continuing basis.
Vertical market applications such as
AE/CADD™, are being Australianized
for professional architectural
applications. CAD/camera™, provides
an auto- vectorizing system which
converts paper drawings into
AutoCAD™ usable and modifiable
drawings automatically at
approximately 5% of the price of
competitive systems. AutoCAD™ to
mainframe translators allow the
integration of AutoCAD™ with large
scale CAD systems including
CADAM™ intergraph™ and
Computervision™. AutoCAD™ is
available in French, German,

Swedish, Italian, Japanese and Spanish.
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" 0 AutoCAD™ that id-1986, the
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mainframe and mini/based CAD systems
will disappear.

The secret is out.
AutoCAD™ is better.
AutoCAD™ can perform all the
functions most people want from a

Computer Aided Design/Drafting Package.
AutoCAD™ is fast, easy to learn as well as
Overlay and grid

being user-customizable, with the added

i : ability to communicate with other
deflgltlon ity the z Systems. There is no other CAD package
Pandora application. that supports as many peripheral devices,
(that is both input and output devices)
and there is certainly no other package

that is supported by over 150 independant
application software interfacers.

AutoCAD™ is Number one in Australia and
; Worldwide — for all the right reasons.
AutoCAD's 3D 9
visualization

capabilities. R
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The fastest signal capture
and A/D conversion yet.

Tek researchers have again run ahead,
anticipating the higher performance
levels required for design, trouble
shooting, applied research and test and
measurement.

The new Tek 2430, 150 MHz digital
oscilloscope is a breakthrough 'in price/
performance levels

A 100-megasample/sec sampling rate
makes the Tek 2430 spot on for fast
conversion and viewing of analogy or
digital signals. This is achieved with a

new proprietary charge coupled devige.

Capturing single shot glitches as
narrow as 2ns at any sample rate is now
aconstant reality with Tektronix new
clocked peak detector. The 2430 gives

recording of two high-speed transients
simultaneously.

High wave form update rate allows
40-100 acquisitions per second with the
sharp resolution required for digital
design and trouble shooting.

Fast control to screen response time
cuts user overcompensation in selection
or adjustment.

New concept in chassis design
reduces cost. While providing better
protection for the components this new
composite chassis also weighs some
30% less than similar models. To further
reduce ownership costs the 2430
incorporates extensive self test/
diagnostic and auto calibration features.

ETI READER SERVICE 151

A price/performance choice in
portables. There's also the new low cost
Tek 2230 and 2220 digital models
offering storage and non-storage
bandwidths of 100MHz and 60MHz.

Call us. We'll move tast to let you
experience these new high performance
models.

Brisbane 394 1155, Sydney 888 7066,
Canberra 82 3587, Melbdurne 8131455
Adelaide 223 2811, Perth 3258433.

Tektronix

COMMITTED TO EXCELLENCE
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TECHNICAL INQUIRIES: Technical in-
quiries by mail must be accompanied by a
stamped self-addressed envelope. There is
no charge, but we reserve the right to pub-
lish the inquiry and the reply in Electronics
Today or any of its associated publications.
We can only answer queries relating to
projects and articles as published. We can-
not advise on modifications, other than
errata or addenda. Difficult questions may
take some time to answer.

GENERAL INQUIRIES: For all inquiries
about back lIssues, subscriptions, photo-
copies of articles, artwork or submitting arti-
cles call (02) 693-6666 or write to: ETI
Reader Services, 180 Bourke Rd, Alexan-
dria, NSW 2015; (PO Box 227, Waterloo
NSW 2017).

CONTRIBUTIONS: Submissions must
be accompanied by a stamped, self-
addressed envelope. The publisher accepts
no responsibility for unsollcited material.

COPYRIGHT: The contents of Electron-
ics Today International and associated
publications is fully protected by the Com-
monwealth Copyright Act (1968). Copyright
extends to all written material, photographs,
drawings, circult diagrams and printed-
circuit boards. Although any form of repro-
duction Is a breach of copyright, we are not
concemed about individuals constructing
projects for their own private use, nor by
bands (for example) constructing one or
more items for use in connection with their
performances. Commercial organisations
should note that no project or part project
described in Electronics Today International
or associated publications may be offered
for sale, or sold in substantially or fully
assembled form, unless a licence has been
specifically obtained so to do from the pub-
lisher, The Federal Publishing Company, or
from the copyright holders.

LIABILITY: Comments and test results
on equipment reviewed refer to the particu-
lar item submitted for review and may not
necessarily pertain to other units of the
same make or mode! number. Whilst every
effort has been made to ensure that all
constructional projects referred to in this
edition wili operate as Indicated efficiently
and properly and that all necessary compo-
nents to manufacture the same will be
available, no responsibility Is accepted in
respect of the failure for any reason at all
of the project to operate effectively or at all
whether due to any fault in design or other-
wise and no responsibility is accepted for
the failure to obtain any component parts in
respect of any such project. Further, no re-
sponsibility is accepted in respect of any in-
jury or damage caused by any fault in the
design of any such project as aforesaid.
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EDITORIAL

IT IS INEVITABLE that the issue of the Federal Govern-
ment breaking up or selling off Telecom will raise its head
every few years.

Although the people who work for Telecom believe
such an outcome would be a very bad thing, the means to
prevent it lies precisely with them.

Don’t get me wrong, I am not promoting the privatisa-
tion of Telecom. In fact I think those who are asking for
changes are asking for something which will do them little
if any good.

Virtually all of the demands for a Telecom sale or
break-up come because people are dissatisfied with the
service or from businesses that incur significant costs in
use of their inter capital communications routes.

Telecom still uses revenue from these major routes to
subsidise its activities in other areas, particularly services
in more remote places. Given the business community’s belief that this is costing them a lot of
money it is little wonder it wants to have communications costs reduced. But it is here that I
think the business community is misguided.

Because the great bulk of Telecom traffic is between the capitals the elimination of cross
subsidies may not reduce its cost by very much at all.

Also the very nature of the telecommunications business is changing. There are three main
cost components involved in carrying a communications signal, based on distance, bandwidth
and the time taken to transmit the signal.

As technology crams more signals into the one cable duct, and with satellites, the distance
element and hence the need for cross subsidies is becoming less and less important.

The other area of discontent and potentially the most damaging for Telecom is the quality
of service. If enough people are dissatisfied, Telecom’s position will be at risk even if no
other organisation could do its job any better, and then Telecom employees might be
affected.

Telecom suffers from the same management ills that affect all large organisations, public or
private. The bigger they become the more management loses touch with its customers.

It also becomes easier for staff to lose touch and become less interested in serving the peo-
ple who provide the organisation’s revenue, its customers.

In my experience most people who work for Telecom are enthusiastic about Telecom and
its customers. Yet there are a few, hopefully only a small few, who at best are lethargic and
at worst actively discourage any enthusiasm from their colleagues.

Most Telecom people and people who work for similarly large organisations know the sort
of person I mean. They are usually the major source of frustration and even anger of fellow
workers and customers.

Telecom is no different from any other large private or public organisation in that in the
long run the organisation’s future is entirely in the hands of its staff and management.

I don’t know whether Telecom would be better run by private industry — I'm sur¢ no one
else does either.

But there is one thing I am absolutely sure about. If Telecom people want a future that
they will have some contro! over they must provide a service that is unerringly a pleasure for
its business and domestic customers to use.

If they don’t make some changes about the people who are holding the organisation back
they will get some change they really don’t want.

SUBSCRIBERS SHOULD NOTE that they can receive a free ETI publication with this issue.

Because of packaging problems it has not been included. Subscribers who want the publication
should write to ETI June Offer, PO Box 227, Waterloo NSW 2017.

David Kelly

Editor

NEXT MONTH

MODEM NEWS
The full details! No kidding

CASSETTE TAPE REVIEW

The audio review next month focuses on cas-

sette tape. Louis Challis tests all the major

brands of Type |l chrome tape for their audio

characteristics as well as durabllity and pack-

| A welcome project which among other things aging. The result Is a ranking with considera-
provides for more memory and a new key- fion to price and quality indispensible to anyone
board. who values their recordings.

COMPUTER AIDED DESIGN
Why has it taken so long to introduce CAD in
Australia? Perhaps It's because the advantages
of computer alded design are not atways obvi-
ous; perhaps it's endemic conservatism. We
evaluate CAD in the light of its applications.

VZ200 UPDATE
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| NEWS DIGEST
The new 'Bee

After a gestation longer than an elephant’s and with twice as
many rumours, Microbee Systems announced the launch of its
new computer, the all singing, all dancing Gamma at PC ’86

last March.

Centre stage is a 68000 16/32-
bit processor running at 8MHz.
A couple of Z80s keep it compa-
ny. This controls a standard
megabyte of RAM, expandable
to four megs internally and to
eight megs in total. It uses a 3.5
inch, double sided microfloppy
for mass storage.

The graphics system will run
high speed 720 x 350 pixels. A
palette system allows 16 colours
to be selected from a total of
4096.

The Gamma runs on CP/M
68K and Unix operating sys-
tems. In addition an optional
card carries an 80186 co-pro-
cessor so that it can run MS-
DOS. Finally, it is compatible
with CP/M80 8-bit software de-
veloped for previous ’Bees.

A break with the past is a sepa-
rate low profiled, 92-pad key-
board. It has tilting feet to allow
the operator to orientate the
keyboard at a comfortable
angle. The keyboard was de-
signed in-house by Microbee to
suit the Gamma and other mod-
ern computers.

According to Microbee Pub-
licity Manager, Jim Rowe, the
first production run of ’Bees has
been given to software pro-
ducers to write software for the
machine. A release date has not
yet been decided on but is likely
to be later this year. Price is
likely to be $2500 or so, cheaper
than its main competitor, the
Commodore Amiga.

NASA shuttles plans

According to NASA publicity,
the space agency intends ferry-
ing the orbiter Columbia to
Vandenberg Air Force Base in
July “to support site validation
testing”. Vandenberg is the new
shuttle base controlled by the
US military.

However, suspicion is growing
that the US Air Force intends to
use Columbia to loft a new spy

satellite even before the enquiry
into the Challenger disaster re-
ports to Congress. Currently the
US has only one operational spy
satellite, a KH11. It was to be
replaced this year with a KH12,
but this plan was put into limbo
after the Challenger disaster be-
cause the satellite is too heavy to
be carried by any other available
rocket.

A plan to use a final back-up
KH11 as an interim replacement
ended in disaster when the Titan
rocket carrying it exploded sec-
onds after launch. This leaves
the US with three options: ei-
ther build a new KH11, wait for
shuttle clearance, or do without
space spying.

It appears that Air Force offi-
cials are now ready to force the

issue of shuttle clearance. New
booster rockets have already
been designed that do without
the O rings responsible for the
Challenger crash, and pressure
will mount to launch on a “try it
and see” basis. The names of the
crew members have yet to be an-
nounced.

WA traineeships

The WA Deputy Premier and
Minister for Technology, Mal
Bryce, and the Federal Minister
for Employment and Industrial
Relations, Ralph Willis, re-
cently launched a program to
train 100 teenagers in informa-
tion and data processing.

The traineeships are part of
the Commonwealth and State
Government’s commitment to
improve the vocational training
opportunities for young people

6 — ETI June 1986

making the transition from
school to work.

The program will provide on
and off the job training. Train-
ees will be placed in a wide
range of State Government de-
partments while the Federal
Government will meet the cost
of the trainees attending TAFE
colleges within the metropolitan
area.

In addressing the trainees, Mr
Bryce said suitably qualified

young people in the information
technology field were in consid-
erable demand.

“Almost every major office
across the public and private
sectors is opting for partial or
complete office automation.
There is a common belief that
advances in information tech-
nology may be taking away jobs
— the very opposite is the case.

“We very much need newly-
qualified young people and this

program is the first in WA to
recognise this need in such a
comprehensive way,” Mr Bryce
said.

The traineeships have been
organised by the WA Depart-
ment of Computing and Infor-
mation Technology, with the
assistance of the WA Depart-
ment of Employment and Train-
ing.



IF YOU BUY THIS SEIKOSHA

$3500 indl. tax
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BP5420A1 BUSINESS PRINTER,

THEN YOU GET THIS SEIKO
WRIST TERMINAL FREE

Otfer valld untif Sep S, 1986. Available only at particip
your local AWA office Sisted below for your neares! dealer.

ing dealers. Phone

Features

o Two modes selectable, Standard mode (based on EPSON® FX) IBM®
mode (IBM® PC compatible). ® Throughout-150 lines/minute at 132
chars./line. ® 420 cps (Draft mode) 104 cps (High quality Elite) print speéd,
with reduced noise level. ® A variety of print character sets including Pica,
Elite, Proportional Condensed, Elongated, Italic, Super/Subscripts, Italic
Super/Subscripts. ® A variety of functions including underlining,
bold-printing double-strike and software-selectable line pitch specification.

o 18 K-byte communication buffer which allows the reception of data during
printing. ® Two built-in interfaces (Centronics Parallel, RS-232C Serial).

: Data File Data Processing :
| & -
0 | =

= ez | i
I Floppy Disk — 1

” 7/ | = I
= i:q‘: 7 Business Oomomer_ h I
I Data Recorder I o '
| )|
I For turther information: : :
: NAME.........ccoonmmeminenane =
|
| COMPANY ........ccceeee. :
[
| ADDRESS.........ccccooeenn.. :
B | g
= O WRIST TERMINAL OFFER |
{ O OTHER PRINTERS i
I Send to: P.O. 96, {
I NORTH RYDE, 1
! OR PHONE YOUR LOCAL i
| AWA OFFICE 1
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Features of BP5200

Features of SP-1000
e 100 cps (Draft mode), 20 cps (Near Letter
Quality) print speed, with reduced noise level.

SOME OTHER SEIKOSHA PRODUCTS:

NEW RELEASE

e 206 cps (Draft model) 103 cps
(Correspondence mode) print speed, with
reduced noise level. ® A variety of print
character sets including Pica, Elite,
Elongated, italic, Super/Subscripts, Iltalic
Super/Subscripts. ® A variety of functions
including underlining, bold-printing,

Features of MP-1300Al

® High speed printing (300 cps draft) with
lowest noise. ® Superb NLQ printing. @ Variety
of characters and graphics. ® IBM® mode and
EPSON® mode. @ Bulit-in Parallel and Serial
interfaces. ® Automatic paper loading and

roportional,

e Pin-feed or friction-feed ® Automatic paper
loading function. @ Right, left margin set
function. e A variety of functions including:
Underline, Bold print, Double Striking. ® A
variety of print character sets including: Pica,
Elite, Proprotional, Elongated, Condensed, Italics,
Super/Subscripts, and Italic Super/Subscripts.

double-strike, software-selectable line pitch
specification, ® 4K byte communication buffer.

o Pin-feed and friction-feed both available.

e Paper width up to 15.5 inches. ® BP52201 —
Centronics parallel with IBM character.

o BP5200A — 2 standard Interaces (parallel and
serial, 4K byte buffer expandable to 20K byte).

ejection. @ Download character setting. (Up to
256 characters.) ® Front panel margin setting.
e Built-in 10 K buffer. (7 K when download
characters.) ® Rear and bottom paper loading.
e QOptional Automatic Cut Sheet Feeder
#MP-13009. e Easy-to-handle optional 7-colour
printing kit, MP COLOR KIT 10. #MP-13005.

Amalgamated Wireless (Australasia) Limited

Proud sponsors of the (Incorporated in New South Wales)

Sydney Hobart Yacht Race Sydney (02) 887-7111 Melbourne (03) 560-4533 Brisbane (07) 369-9053
Adelaide (08) 297-5887 Perth (09) 321-9334 Canberra (062) 73-1802

@ ) Fawa
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Evenourtiniest
fransformer hasto
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The distinctive three . (] Telecom approved transformers
striped Ericsson symbol is not handed ] Epoxy cast transformers
out willy-nilly to any product that rolls out of Of course, if our standard range doesn't
the factory. quite meet your specifications, please feel free
Even the tiniest transformers are torture to consult our design advisory service.
tested and only the fittest are awarded the After all, we've learned a lot about

Ericsson stripes. transformers in the past 45 years.

At Ericsson, we appreciate your reasons For further information, or the address
for insisting upon Quality and Reliability-we too of your nearest distributor, please contact
employ our transformers in our other products. LM Ericsson Pty Ltd,

The Ericsson Transformer range includes: 61 Riggall Street, Broadmeadows,
(] Miniature audio transformers Victoria 3047. Phone (03)3092244.
g Lelehphone line isolation transformers ¥
(] High voltage isolation transformers ,
(] General communication transformers ERICSSON ’
[J Runway lighting transformers It should come as no surprise.

Box Archer Emery E194
ETI READER SERVICE 118



Optical fibre
Victoria

A new plant to make optical
fibre cable opened in the Mel-
bourne suburb of Noble Park
last April.

The company which built the
plant at a cost of $20m is Optical
Waveguides Australia, a consor-
tium of Metal Manufactures,
Australia’s major manufacturer
of cable and other conductors
for power and communications,
together with AWA, and Corn-
ing Glass Works of the USA.

The plant’s initial capacity is
predicted to be 100,000 fibre
kilometres per annum. Its loca-
tion was selected to be well re-
moved from possible sources of
industrial contamination and
from major sources of ground
vibration such as railways and
heavy vehicular traffic.

Central to the operation are
the fibre drawing facilities which

plant in

are installed in a three storey
draw tower. The structure,
which sits on an independent
foundation of 250 tonnes of con-
crete, has been tuned to dampen
any vibrations which may impair
the high quality of the fibre pro-
duced.

The plant is expected to have
a significant export capacity and
to add to Australia’s trade in
high technology products.

Austral  Standard Cable,
major supplier of optical fibre
cable to Telecom and other in-
dustrial users will utilise optical
fibre cable manufactured at
Noble Park for the Telecom link
between Melbourne and Sydney
when the new plant comes on
stream. Overall, this project will
use some 30,000 fibre
kilometres of optical fibre.

Australia’s largest electronics show

The 1986 Perth Electronics Show will run from July 30 to
August 3 at the Claremont Showgrounds in Perth. Exhibitions
of audio equipment, computers and peripherals, electronic
business equipment, home appliances and photographic tools
are what you can expect to see. For further information and
details of special travel and accommodation arrangements,
contact Chris Gulland on (09)382-3122.

SMPTE conference
The second international conference of the Society of Motion
Picture and Television Engineers is to be held from June 24 to
27 at the Sydney Showground. Papers and discussion will
cover such topics as film and laboratory technology, television
technology, sound in film, television and radio, video and film
production. There will also be a comprehensive equipment
and services exhibition to complement.

Enquiries about exhibition hours, programme and costs
should be directed to SMPTE, PO Box 88, Willoughby, NSW
2068. (02)692-7222.

New pcb holder from Scope

Scope Laboratories has a new tilt and turn circuit board work
holder in its Panavise range. The new Model 333 rotates and
locks in 45 increments and at four angles. It is adjustable to
200mm in height and comes with a heavy cast iron base with
bench mounting holes as an option, and with spring mounted
arms for quick load facility. It’s yours for $97. Scope is at 3
Walton St, Airport West, Vic 3042. (03)338-1566.

Promoting Oz electronics in Asia

Scientific and professional equipment trade promotions are to
be held later this year in Kuala Lumpur and Bangkok by Aus-
trade, the government’s successor to the Department of
Trade. The South East Asian region has been identified as a
priority market by the Australian scientific and professional
equipment industry, according to a Trade Department study.

Second chance for failed wafers

IF YOUR NEEDS ARE

QUALITSS

ELECTRONIC ASSEMBLY
TRY US

A plant which recovers wafers which have been rejected be-

Intertronics assembly offers very COMPETITIVE
pricing on assembly and manufacture due to our
LOW OVERHEAD costs, labor saving semi-auto-
mated equipment, and COMPUTERISED
management information systems. Intertronics
also provides 100% QUALITY INSPECTION,
thus assuring customers of perfect assemblies,
everytime.
INTERTRONICS
Provides customers with:
* circuit board assembly
* wire harness assembly
* flow and hand soldering
* mechanical assembly
* automatic wire cutting and stripping
* wire termination and related services

INTERTRONICS I

Unit C1, 23-25 Windsor Rd, Northmead
(02) 683-5959

cause of faults or errors in manufacture is operating in Rid-
dings in the English midlands. The process used at the plant
chemically removes all device structures from the wafer front
face and etches out any diffused impurities from the back and
edges. The front face is then polished and cleaned.

NOTES & ERRATA

Project 170, Precision CRO calibrator, Feb '85: In order to make the at-
tenuators conform to the front panel artwork, use the following resistor
values: R=220R, R18=330R, R22=22R, R23=33R, R29=220R,
R30=330R, R34=22R, R35=33R.

The little electric store (Sept '85): The caption of Figure 1 should read:
‘The elliptical path of an electron around the nucleus in an electric field'.
Figure 2 was placed on the page, rotated through 90°. Alternatively, read
‘horizontal' for ‘vertical' and ‘vertical’ for ‘horizontal’ in the caption.

1986 ET! reference section, Jan ’86 & Starting Electronics 13, April
*86: The pin connection package lllustrated for the 7900 series regulators
is incorrectly labelled. The correct package is reproduced below.

com o4 A&
= )\ coM
\

s
N =

our = T, FAY

7905 7912 7915

ET! READER SERVICE 153
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DIFFERENT TYPES OF FIBRE

STRUCTURE OF CABLE

Fibre consists of a central core surrounded by
a cladding. Light propagates down the core.
Unless it is launched into the fibre precisely
along the axis of the cable, sooner or later it
will hit the edge of the core. When it does so, it
will be refracted by an amount depending on
the difference between the refractive Indices of
the core and the cladding, and also by the
angle at which it hits the interface.

The idea of an optical fibre is that it is possi-
bie to arrange things so that the light is always
refracted back into the core. if this is done, the
light ray will be guided down the fibre for any
distance.

Fibres can be divided up depending on how
they treat the interface between core and clad-
ding. Single or monomode fibre consists of a
very narrow core, of the order of a micron
across. Only one ray of light can propagate,
hence the name, but its frequency is very high.

Multimode fibre, on the other hand, has a
much bigger core, which supports many differ-
ent routes through the fibre. The frequency has
to be lower than with single mode, because of
the phase errors in the muitipath cable.

Clearly, both cables have advantages.
Monomode is good at bandwidth and distance,
and so is used by all communications authori-
ties. Multimode has a bigger core, and is there-
fore handled a lot more easily. It is also
cheaper to manufacture. It tends to be used
where bandwidth and distance are not prob-

lems.

A typical cable used in communications work
consists of a number of individual fibres. As
shown in the diagram, individual fibres are laid
in grooves cut Into a plastic central core. Right
at the centre is a strength member which is

ARD NYLON JACKET

supposed to take any strain imposed on the
cable during storage or laying. Wrapping
around the outside prevents the ingress of
moisture.

PLASTIC TAPE
FILLING COMPOUND

SLOTTED CORE
CENTRAL STRENGTH
MEMBER

OPTIC FIBRE (0.4 mm)

OPTIC FIBRE (0.4 mm)

CENTRAL STRENGTH
MEMBER

SLOTTEO CORE

FILLING COMPOUND
PLASTIC TAPE
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MARKETPLACE

Optical fibre cables are catching on — though not at the
speed of light! Still things are happening fast enough to make
one sit up and take note. And Australia can’t be accused of
lagging behind, as Telecom plans and other companies’ uses

indicate.

OPTICAL FIBRES
ARRIVE IN THE

Jon Fairall

AT LONG LAST optical fibre has finally
arrived. Between Sydney and Melbourne,
giant Telecom tractors are plowing four
kilometres into the ground every day. OTC
is busy planning its first undersea fibre cable
to New Zealand. All over the country, min-
ing and industrial companies are using fibre
to control pipelines and conveyor belts.
And in the cities, buildings are being wired
and rewired to carry light. Everywhere,
companies are springing up offering
modems, connectors and test gear, service
and advice, in fact, all the bits and pieces
that go to make up a practical communica-
tions network.

The electro-optics industry is expanding
at a rate of about 100% per annum, and ex-
pansion is predicted to continue at this rate
for at least the next few years. Optical fibres
have arrived. According to John Wise, of
Integral Fibre Systems, a ‘tidal wave’ of
optical fibres is hitting our shores, and
today we are only seeing the first swell.

Optical fibres have been around for a
long time. The seminal paper on the topic
was delivered by Hopkins and Kapay back
in 1954. Even further back, Sir Isaac New-
ton is supposed to have remarked in passing
that a beam of light could get ‘stuck’ in a
column of water if the geometry of the
situatiop was correctly arranged.

Duririg the late 50s and 60s scientists and
engineers worked on developing the basic
parameters of light communications. By the
mid 70s, the first experimental routes were
being installed, often in third world coun-
tries without any existing telecommunica-
tions infrastructure. For instance, since
about 1980, Brazil has connected all its
main cities by fibre.

Today, worldwide, fibre is the glamour
connector. In Europe, most of the capital
cities have internal fibre routes, and many
cities will soon be connected together. In
the US, after a slow start, current plans call
for a six fold increase in the capability of the
network.

In Australia the CSIRO first started play-
ing around with fibre in 1971, and AWA set
up a pilot plant to produce fibre on an ex-
perimental basis shortly after. Since then
the pace of the development has slowly in-
creased and today Australia has a commit-
ment to optical fibre unparalleled in the
world.

Bits and pieces

As fibre optics moves out of the lab into
the market place it has spawned peripherals
that do all the jobs necessary to turn the
medium into a viable transmission network.
To make it work, users need transmitters

and receivers, devices to quantify the trans-
mission characteristics of the line, connec-
tors and so on.

Transmitters: In practical optical systems
these are usually LEDs or lasers. The LEDs
are designed to have a high degree of spec-
tral purity, ie, to emit most of their energy
in as small a band of frequencies as possible.
This makes it possible to tailor the glass in
the fibre to the frequency. The ultimate
device in this respect, of course, is the laser,
which emits a very small range of
frequencies.

Receivers: Usually some form of photo-
diode. Photons fall on to semiconductor
material and produce hole electron pairs,
and so a voltage. Even greater sensitivity
can be produced with an avalanche photo-
diode, in which the reverse voltage is in-
creased until internal gain takes place due
to electron avalanche multiplication.

For the most part, the consumer doesn’t
buy these devices across the counter. It
seems that the most common package for
sale is a plastic pack called a transmitter or
receiver, consisting usually of pins for elec-
trical connection and a fibre optic ‘tail’ for
optical connection. The package contains
the transducer, whatever other electronic
interface circuitry is required, and the opti-
cal interface that leads into the fibre.
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Telecom's proposed optical fibre system.
Top: The cable laying D9 tractor at work.

Test gear: Fundamental to the use of optical
fibre is the optical time domain reflecto-
meter. The OTDR maps the way in which
light intensity decays in a cable by looking
at back-scatter in the cable. It is the OTDR
that tells you if signal levels are correct,
measures losses across joints and gain in
amplifiers.

Another important instrument is the opti-
cal power meter. This is connected into the
end of the fibre and reveals the incident
power level. Usually the machine is cali-
brated in dB in the conventional way. There
is often a filtering provision, to allow the
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user to specify the wavelength being
received.

Splicers: Joining fibre entails special prob-
lems. Firstly, the fibre is extremely small
and must be connected with an accuracy ap-
proaching a micron. At the same time, spe-
cial techniques have to be developed to
make one bit of glass stick to another. The
former problem is being solved with the aid
of micromanipulators that allow very pre-
cise positioning, usually with the aid of a
microscope. The answer to the second
problem turned out to be very simple. Heat
it and it melts. During a demonstration run

for me by Dr Bob Ayre at Telecom’s re-
search laboratories in Melbourne, I saw
heat welds being created with losses of less
than 0.1 dB.

Connectors: Connectors also need to be
positioned with considerable accuracy, al-
though here the acceptable losses are much
higher, of the order of a dB or so. In gen-
eral, connectors are attached to a fibre optic
‘tail’ in the factory, and joined to the exist-
ing cable in the field. Connectors are avail-
able from most of the companies that pro-
duce or supply conventional connectors.
They are even available in Belling Lee and
BNC type cases. Some manufacturers are
beginning manufacture of large assemblies
with multi fibre connectors. Amphenol, for
instance, has just released a range of con-
nectors having up to eight cables at once,
with a claimed loss of less than a dB. It is
also possible to buy do it yourself kits for
joining the fibre to the connector. These
have higher losses than the factory ones and
take time to do, but are often a good tempo-
rary solution when one is needed.

Manufacturing

Until this year, the only Australian made
fibre was that from AWA. Overseas inter-
ests benefitted mostly from the growing use
of optical fibres in this country, especially
NEC, which won some notable Telecom
contracts. In 1985 the AWA pilot plant
closed down, pending a reorganisation of
the manufacturing industry.

Now two large conglomerates have set up
in Melbourne to produce fibre for the Aus-
tralian market. One of these is Optical
Waveguides of Australia, a conglomerate
consisting of Corning Glass. Metal Manu-
facturers and AWA. The other company is
Optrix Australia, consisting of Dunlop,



Important test gear: the optical time domain reflectometer.

Sumitomo and Pirelli Ericsson. Between
the two of them they should provide more
than sufficient manufacturing capacity for
Australia.

The break up of the suppliers into two
conglomerates reflects events overseas,
where the Japanese Sumitomo and the
American Corning Glass have emerged as
the two giants of the market. It also reflects
local conditions, where the current market-
place for coaxial cables is dominated by
Pirelli Ericsson and Austral Standard
Cable, itself part owned by Metal Manufac-
turers.

Telecom

The biggest user of optical fibre in Aus-
tralia is Telecom. A glance at the map gives
the picture. By 1988 the first route to Mei-
bourne will be finished, as will the Kather-
ine to Darwin section. By the end of the
decade, all the capital cities will be connect-
ed, and by the end of the century, con-
nected again to provide a doubling of
capacity.

This isn’t Telecom’s first foray into opti-
cal fibre. Field trials were conducted at the
rescarch labs in Clayton in the late 70s, and
the first working route was installed be-
tween Darlington Road and Sydney Univer-
sity’s computer centre in 1981. Since then, a
number of junction routes have been laid
between busy inner city exchanges in Syd-
ney, Melbourne and Brisbane.

With the success of these field trials, the
confidence of engineers has increased to the
point where, in 1982, a decision was made
to lay the first really long fibre link, the
975 km route between Sydney and Mel-
bourne. At the same time, fibres are now
being considered on all the shorter hauls, to

out the laying of copper coaxial cables
compietely.

The Sydney to Melbourne bearer is
something of a show piece for Telecom at its
best. It’s the phone commission’s contribu-
tion to the 1988 bicentennial. Ground was
broken on the project in Canberra in July
1985, and it is expected to be finished mid
1987.

Engineers are planning on laying four
kilometres a day to meet their schedule.
The secret of success is a couple of custom-
ised D9 tractors, one equipped with a giant
spike on the back, the other with a roll of
fibre up the front. The spike opens up a slit
in the earth as it is pulled forward while the
cable-carrying tractor comes behind, drop-
ping cable as it goes.

One of the most difficult problems with
laying an optical fibre cable is checking that
the cable is not under tension. If it is, micro-
cracks in the cable open up over time so that
the cable gradually fails. This is avoided in
the cable-carrying D9 by having the cable
drum mounted on a motor driven shaft.
Cable tension is sensed by a lever and the
drum drive speeded up or slowed down
appropriately.

When the fibre link. is completed, it will
extend the number of telephone channels to
92,000, versus the 9000 that exist today.
Critics of the optical fibre project have con-
tended that this represents a tremendous
excess in supply, which might have implica-
tions for cost, and thus the profitability of
the organisation. However, experience with
the introduction of other services suggests
that demand quickly increases to fill the
extra capacity.

In this case it is suggested that most of the
excess supply will be taken up by business

the extent that Telecom is moving to phase | users wishing to link computers in Sydney

and Melbourne. Certainly, the prices will be
designed to attract new custom. People in
the industry do not forecast a price drop;
merely that Telecom long distance charges
will rise more slowly than the CPI.

oTC

In the international arena the develop-
ment of optical fibre technology is also hav-
ing an effect on route planning. After a
twenty year dalliance with satellites, the in-
ternational routes are once again going
under the sea. The first major submarine
fibre is the trans Atlantic TAT 8, which will
be up and running by 1988. Australia will be
linked to New Zealand by 1991 and carry on
to North America by 1993. The trans Tas-
man link is likely to consist of six fibre cable
operating at 280 Mbs with repeaters every
150 km.

To support its increasing involvement in
optical fibres, OTC has set up a research
and development division specifically to
look into undersea operations. Some of the
topics under investigation include
laser/fibre combinations at 1550 nm, and
the effect of various components in a com-
munications system. This latter project in-
volves a computer model of a bearer, and
allows engineers to evaluate the effect of
changing individual components on the en-
tire system.

One of the more interesting concepts
under investigation is the idea of submarine
branching units, which make it possible to
join several cables together on the sea bot-
tom. Up to now, all submarine cables have
been point-to-point systems. The suggestion
is that it should be possible to create
branching units and insert them into the
cable on the sea bottom. Although the first
one has been deployed experimentally in
TAT 8, its most obvious application would
be in the Pacific Ocean, which has a large
number of widely separated population cen-
tres around its periphery.

Design questions

So the question is: why is all this work
going on, espcially when one considers the
amount of money being spent on radio sys-
tems and satellites at the same time. The an-
swer, of course, is the simplest one of all:
it’s cheaper.

At first sight it seems incredible that it
can be cheaper to plow in a cable right
across the country than send the signal up
by satellite, or between a few microwave
stations. However, as Merve Lette, chief
engineer on the Sydney-Melbourne route
points out, we are not talking about a few
repeater stations, but a large number, and
each and every one of them needs power,
access roads and so on, all of which cost
money.

In satellite systems, the cost of the satel-
lite itself, plus the launch expense and insur- p
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ance, are also massive constraints. Fur-
ther, the economics of satellites are made
worse by their short lifespan. The first gen-
eration of Aussat satellites, not yet com-
pletely installed, will begin to expire about
1991. In fact, Aussat has already set up a
working party to begin studying the next
generation.

None of these costs is going to get better
as time passes. However the price of optical
fibre is still going down as technology and
techniques improve. Telecom’s cable laying
methods are also becoming more stream-
lined, with a combination of big tractors and
small working parties providing a very cost
effective solution.

Another consideration is that, in both
cases, satellites and microwave, a compari-
son must be made on the basis of equivalent
information transfer ability. The small 30
fibre cable currently being installed will
have half its fibres running 140 Mbits and
half running 565, leading to a total of 10,575
Mbits. In the near future this could be in-
creased to 1.6 Gbits per fibre, leading to a
total of 48 x 10° Gbits every second, or the
equivalent of about 300,000 telephone cir-
cuits. Practical microwaves or satellite sys-
tems could not approach within orders of
magnitude of this figure.

It hardly needs to be said that implement-
ing such a system in copper would need a
ridiculous amount of material.

None of this particularly concerns Wayne
Knowland, who is heading the Aussat team
specifying the next generation of Australian
satellites. He sees a communications regime
during the 1990s in which the various com-
ponents of the communications system pro-
vide only the services they are good at.

For instance, point-to-point transmission
will almost always be done via optical fibre.
The exception might be routes where the
terrain is so difficult that microwave radio is
a better bet. Services into remote areas, and
broadcast services from one transmitter to
many receivers will almost always be carried
by satellite. This implies that many of the
broadband applications of Aussat, studio-
to-studio TV for instance, or Sydney-
Melbourne computer traffic, will run on
fibre, while telephone and broadcast traffic
into remote areas will go on the satellite.

Other users

The telecommunications organisations
are the spectacular users of fibres, and ac-
cording to some studies, soak up to 80% of
all investment dollars in the country, but
they are not by any means the only ones, or
even the most important when considered
in terms of their effect on employment or
research. Other companies concerned with
smaller applications are beginning to em-
ploy many people, and a large amount of
engineering expertise is going into some of
them.
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For instance, in Adelaide, an opto-elec-
tronics company called Quentronics is get-
ting together with the Queen Elizabeth hos-
pital to produce a machine that can excise
tumours from internal body organs without
surgery. It employs a high powered laser
and an optical fibre which can be fed into
the body through one of the standard ori-
fices. The fibre is then guided to the site of
the problem and the excision made by burn-
ing through the tissue. Using such tech-
niques, major surgery can be turned into
fairly trivial procedures that can be done
without anaesthetic.

A similar idea is used in remote probes
that use fibre to retrieve images from nor-
mally inaccessible places like cable ducts, or
the interiors of pipes, pumps and tubes.
One such instrument, called Videoprobe
2000 and available from Panametrics, dis-
plays its image on a TV screen for ease of
viewing.

In Queensland the railways are using
optical fibres to run down the side of
1190 km of electrified tracks to provide
communications. Previous attempts to pro-
vide a communications network have been
thwarted by interference from the electrical
supplies to the locomotives.

In Sydney, Integral Fibre Systems has
been developing a tidy little business finding
optical fibre solutions to complex communi-
cations problems. Generally, fibre is used in
circumstances where its peculiar mixture of
characteristics can be taken advantage of.
Electrically noisy environments are a natu-
ral, so are environments where there are
earthing problems. Common applications
are for controlling remote motors on con-
veyor belts in mines, or remote monitoring
of programmable logic controllers.

Another increasingly common trend is in
providing secure communications routes.
Since fibre emits no electromagnetic radia-
tion it cannot be tapped without physically
intercepting the cable. Major banks in Aus-
tralia have been looking at fibre for pre-
cisely that reason. Likewise fibre communi-
cations cannot be jammed by electronic
means, a fact that has not escaped the no-
tice of military aircraft makers. Latest gen-
eration aeroplanes routinely use fibres to
control the flight surfaces.

For computer users, many companies are
now putting together optical modems. A
common pattern is to power the modem
from an RS232 interface, send the serial in-
formation down a fibre and then reconstruct
it back to RS232 standard at the other end.
This forms a very cost effective solution
where the computers are widely separated.
It is also used where the small physical size
of the fibre is an advantage when compared
to an equivalent copper cable. This happens
in heavily populated city buildings where
duct space is often at a premium.

A typical system is being sold by Mayer

AWA'’s fibre-optic modems.

Krieg in Adelaide, sourced from the Ger-
man company Hirschmann. It implements a
perfectly standard Ethernet LAN in optical
fibre. Without doubt it is more expensive
than a copper system, but it allows the sys-
tem to be spread over a very large geo-
graphical distance. If a standard Ethernet
system extends over 500 m it requires re-
peaters. This is extended to 5 km with fibre.
Also, annoying problems with ground loops
and electronic interference are taken care
of.

Future

The future for optical fibre looks ex-
tremely bright. Costs continue to drop, both
for the manufacturing associated with the
cable itself, and for the techniques associ-
ated with it. Applications engineers are ex-
ploring new ways of using fibres in a variety
of settings. Medical uses are possibly the
most exciting. One imagines fibre in the
future making the surgeon’s knife close to
redundant.

At the same time, advances in transmis-
sion technology will increase its capacity by
orders of magnitude without any noticeable
increase in complexity. Other things being
equal, this should make it even more eco-
nomically attractive.

Another trend worthy of consideration is
the move to light speed information pro-
cessing. The field of optical integration, in
which light is treated just like electrical cur-
rent and ANDed, ORed and NOTed in
physically tiny integrated circuits opens up
all sorts of applications which will further
boost the importance of light as a communi-
cations medium.

In fact, it is probably not putting the case
too strongly to say that optics represents the
next stage of the electronics revolution. In
this context it is a cause for concern that so
little thought is being given to it by educa-
tors. Like it or not, we are all going to be
seeing more of electro-optics in the future. @
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TILT
ACTION

TILT AND TURN ACTION - The New Panavise Model
333 rotates the P.C.B. and locks in any of 8 positions
in 45° increments. It also Tilts and Locks at 4 angles -
0° (vertical) 45°, 90°, 120° and offers 200mm of
vertical adjustment to the work height.

This design is for medium volume production of P.C. Boards and
complements the Model 315 P.C.B. Holder which is more suited
to the service and repair workshop.

HEAVY BASE - Heavy cast iron base is dedicated to this Model and provides excellent stability
and has three mounting holes which permits permanent attachment to a work bench.

QUICK RELEASE ARMS - Spring loaded arms hold boards securely, and provide rapid loading and
removal of similar sized P.C.B.’s.

Cross bars are available to 750 (30”) for working on large boards or multiple board work, using
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At Printronics, innovative Our range includes single-sided [
teamwork has always been the key to multitayer boards, in reflowed | Yes, | would like to receive the
to our technological leadership in solder or dry film solder mask with | latest information on your new
printed circuit boards. black oxide finishes. Fine line developments in PCB'’s and how
Now this has acquired an technology can be incorporated in they will benefit my business.
international aspect because we your design and you can specify UL, NAME
have added highly qualified MIL and ASA. |
personnel from major overseas PCB | posiTiON
production centres to our team of !
skitled scientists and technicians. | COMPANY
Whatever your notions about your [
PCB needs we'd like you to unite with | ADDRESS
us at the outset of your project. We've
truly a world of experience to offer P R I I t S '
and can put you on the right track to Incorporated in NSW | POSTCODE
solve problems and minimise costs I
at the planning stage. |
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FEATURE

INSIDE THE BO
SHOPS

Like everything else, printed circuit board manufacture
marches forward, dragged by the demands of the industry it
serves, lured by advances in its own techniques.

SLOWLY, MORE SLOWLY than many
would have liked and most would have pre-
dicted, the future is catching up with elec-
Ytronic manufacturing in Australia. A whole
swag of techniques and equipment is now
lurching into place on assembly lines. In fac-
tories big and small, the dirt and the fumes
and the noise are being replaced by comput-
ers and automatic machines. In the elec-
tronics industry at least, the day of the pro-
cess worker is drawing to a close.

At the centre of the changes is the circuit
board. Its manufacture used to be the
seamy side of the industry, a hot house of
bad smells and funny rashes for the careless.
That’s all going. Also changing is the way
manufacturers put components into the
boards. It used to be a job prized by migrant
women, (the ‘girls’ in factory managers’ lex-
icon). Now the machines beat fingers no
matter how deft, and they don’t make mis-

| takes. Even the type of circuit boards are

Jon Fairall

changing, as surface mounting comes into
view. Finally, the technician who used to sit
at the end of the line testing everything is
disappearing; replaced by automatic test
gear.

Economics

Why? As with all social processes the an-
swer is a complex amalgum of political, eco-
nomic and technological answers. Manufac-

>
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P.C.B. FILMWORK

Photoplotting, Photo Mask Generation.
Quest or Gerber output from
your C.A.D. system.
Large range of images available.
AccePt data on many floppy disk formats
/o-inch mag tape or paper tape.

Photographic reductions, duplication,
colour separation, pad
pattern duplication and solder mask
expansion. Ground plane
reversal and insertion.

LARGEST INDEPENDENT PHOTOTOOL
SOURCE IN AUSTRALIA

PRECISION GRAPHICS PTY. LTD.
Unit 15, 31 Waterloo Road,
North Ryde 2113
Telephone (02) 887-2648

4 J
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TENNYSON GRAPHICS

Tennyson Graphlcs can do your photoplotting
with the speed of light.

Tennyson Graphics are Australia’s only
company with state of the art laser photoplotting
and computer graphics. )

So we can photoplot artwork masters of your
printed circult boards with higher speed, higher
resolutlon and higher accuracy than anywhere else
In the country.

You can even choose your own non standard
apertures on our Scitex Response 280 System. It can
also do step-and-repeat and nesting up to 1000 mm
x 1850 mm.

And of course we can accept data on tape or
floppy disk in Industry standard Gerber format.

Tennyson Graphics will be happy to give you the
fuli story if you phone on (03) 579 0424.

TENNYSON GRAPHICS
A DIVISION OF REPROCART PTY LTD
993 NORTH ROAD
MURRUMBEENA VIC 3163
TELEPHONE (03) 579 0424
TELEX 34457
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( P.C.B. ELECTROPLATING

ELECTROLESS COPPER AND ELECTROLYTIC
COPPER/TIN LEAD LINES DESIGNED AND
INSTALLED BY THE EVERSHARP ENGINEERING
GROUP FOR S.T.C. PTY. LTD. SYDNEY.

PLANTS FOR INDUSTRY

The Eversharp engineering Group have collectively over 60
years experience in specialist automatic electroplating plant
engineering. We offer a comprehensive design and
installation service for all industrial engineering plant
requirements in conjunction with sequential processors
and programmable logic controllers.

We combine engineering service as a ‘TURNKEY’
operation or act as management consultants to design and
supervise construction or a combination of both to
customer requirement.

BENEFIT OF THESE FEATURES

* Modular construction, maximum flexibility with
provision for changes and self-installation.

* Conversion compatibility for conversion of existing
manual lines, easily exiended for increased output. All
work handling and location independent of process
tanks.

% Reduce unit costs and improve quality. Automatic sys-
tems are more accurate and efficient.

# Reduce effluent problems. Accurate control of drainage
and rinsing reduces ‘carry over’ of chemicals and
environmental problems.

EVERSHARP 1, victoria Road, Drummo

, yne, NSW 2047
ENGINEERING T1elephone (02) 819-7442/6080 (03) 543-2022
\. GROUP PTY. LTD. Telex AA70842 ERNEX — EVSP
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turing industry in this country has been
through hard times. Since the Whitlam gov-
ernment lifted the tariff barriers in the mid
70s it’s been out of fashion. Perhaps the
nadir was reached when Barry Jones,
Labor’s mercurial Science Minister, pub-
lished his influential Sleepers Awake, in
which he argued that the future of Australia
lay not in manufacturing, but in service
industries.

The wheel turns. The current economic
wisdom is increasingly that the future be-
longs indeed to manufacturing. Not in the
old way though. Not hidden behind trade
barriers, not relying on 20 year old pro-
cesses, but efficient, lean and hungry: com-
petitive with anyone in the world. Interest-
ingly, Jones and Trade, Industry and Com-
merce Minister Button have been two of the
strongest converts to the new economic
religion.

Daily we see the steady debunking of the
twin pillars of the Australian economic sys-
tem: mining and farming. In the early 80s
the mining boom went bust; today good
hearted ladies in the cities are making up
food parcels to send out to farmers who
can’t make enough to pay their own food
bill. It’s rather reminiscent of the days when
Australians, with infinite condescension,
sent food parcels to Britain. It’s a far cry
from the days when the farmers carted swill
to the pigs in the boot of a Mercedes Benz.

New techniques

So the new saviour is sophisticated manu-
facturing. Not salt of the earth stuff,
grubbing around in the bowels of Dante’s
inferno, but comptuer aided, clean room,
anti-static, high quality, very clever manu-
facturing. New technologies are making it
possible to make fundamental changes to
both the structure and the competitiveness
of Australian electronic manufacturing.

From the beginning to the end of the
manufacturing process, processor-based
equipment is aiding workers and adding to
the value of the final product. At the front
end, computer aided design equipment is
helping workers to design boards (a follow
up article next month will look at computer
aided design in some detail). The output
from CAD machines is used to control

e e ] o
A pick 'n place machine used for surface mounting components (courtesy Philips).

other machines further down the line in a
way that can make it possible to build a
complete board almost without human
intervention.

For instance, numerically controlled drill-
ing machines are now almost standard
equipment in board shops around the coun-
try. They have one or more drill heads con-
trolled on two axes by computer-guided
stepper motors. The computer divides the
board up into a grid with 0.1 inch centres,
then positions the head over any intersec-
tion on the grid with an accuracy measured
in tens of thousandths of an inch.

Meanwhile, increasing board packing
density (the number of components per
square centimetre) is prompting designers
to demand narrower tracks. Narrow tracks
can be laid more easily between pins, mak-
ing it possible to route them more efficient-
ly. At the same time,.the components them-
selves are needing less and less current to
perform their functions. As a result, the
current carrying capacity of the tracks (pro-
portional to their cross sectional area) is less
critical.

Until fairly recently, track sizes varied
between a millimetre and perhaps 0.5mm,
using screen printing techniques. Today, so-
phisticated shops are using dry film tech-
niques, in which the board to be etched is
laminated to a layer of organic polymer
which acts as a resist. According to Michael
Brinsden, Managing Director of Printron-
ics, a Sydney based board shop, these tech-
niques allow track widths of 0.18mm. This
allows two tracks between pins routinely,
and three with special care.

To go beyond this level of precision, how-
ever, is very difficult. According to the Du
Pont company, which makes many of the
photographic polymers used in imaging cir-
cuit boards, the practical limit of photo-
graphic techniques is about 0.1mm. Most
manufacturers would be less optimistic.

Problems start to manifest themselves in
the material used and the manufacturing en-
vironment. For a start, the board material
itself must be built to a fine degree of toler-
ance. A 0.25mm hole in the copper, for in-
stance, is insignificant at millimetre tech-
nology but will cut narrow tracks. Cleanli- p.

The resist is applied by heat and pressure
to the clean substrate surface.

The dry film process. (Courtesy Du Pont.)

It is polymerised under the clear area of the
photo-tool.

During development umexposed resist is
washed away leaving the required image.
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ness becomes extremely important, since
dust mites will destroy the board. All this
has implications for the economics of board
production.

Another factor is that a solder mask be-
comes essential. A solder mask is a layer of
polymer applied all over the board except in
areas where solder is required. Since solder
does not stick to the polymer the board can
be pre-wetted, and solder reliably applied
where desired, thus eliminating, or at least
reducing, bridging between the tracks. It
also serves as a protective layer for fine
trackwork.

Even more fundamental problems are
caused by the physics of the situation. For
instance, in the imaging process, it is neces-
sary to shine light on to the board, passing

through, at the very least, a layer of artwork
and a layer of resist material. Refraction
and distortion of the light rays begin to de-
grade the accuracy of the final product.

One solution to the problem is a direct
imaging system whereby imaging of the
photopolymers can be achieved by laser
beam. Du Pont’s Technical Marketing Spe-
cialist, Ted Messenger, says that laser sensi-
tive products, now commercially available
can be interfaced with laser imaging tech-
nologies, thus alleviating the nced for an-
work. Extremely fine tracks can be defined,
limited only by the chemical action of resists
and so on.

Beyond this, the next level of sophistica-
tion is called multiwire technology and is
produced under licence by the Perth based

Circuit Technology. Multiwire involves
burying fine threads of copper in the molten
epoxy of the board during the curing pro-
cess. It has obvious problems in terms of
flexibility of use, but it does have the tre-
mendous advantage of allowing extremely
high board density.

The other way to achieve great density is
through multilayer boards. Current state of
the art is probably at Morris Productions in
Sydney, where 14-layer boards for the FA-
18 radar are being produced under an offset
agreement for Hughes Aircraft.

Stuffing

Probably nowhere are changes occurring
at a greater rate than in the board stuffing
part of the industry. Here automation is

A computer controlled automatic insertion machine for axial lead components (courtesy STC).
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taking the sweat out of virtually every pro-
cess in the shop. At centre Stage are the
automatic insertion. machines, most notably
from Dynapert, a US manufacturer.

Insertion machines for boards come in
three types: axial, radial and DIP, depend-
ing on the type of component to be assem-
bled, Axial components require a machine
to bend the leads so they are parallel to each
other. They need a different type of
machine from radial components. DIP in-
sertion is usually done using a vacuum to lift
the chip and place it in the correct position,

It goes without saying that all these
machines must work to a remarkable de-
gree of accuracy. This is provided in the first
place by computer control. Usually, the
same program as that used to control the
drilling machine is used in the insertion
machine as well.

There are large numbers of these ma-
chines alredy in service in Australia. In-
deed, most board shops seem to have made
some concession to this level of technology.
However, even before it is fully in place, it
is being overtaken by surface mounting.

Surface mounting

Surface mounted devices (SMDs) do not
have leads. Instead they are glued to a cir-
cuit board and then pins are soldered to the
tracks. The process of mounting the boards
has to be done automatically by so called
‘pick 'n place’ machines because of the ex-
tremely small size of the components and
the difficulty of identifying them.

There are a number of advantages to sur-
face mounting: small board size, and thus
improved economic and electrical charac-
teristics for instance. Also, all SMDs can be
mounted by one machine, thus reducing the
capital costs involved in setting up shop.

This saving can be considerable. While
Dynapert sells inserters of one type or an-
other for upwards of $100,000, the same
company sells pick 'n place machines for
$55,000. Since three inserters are needed to
fully automate a line, the real saving is
considerable.

However, manufacturers are only slowly
coming to the party. Mark Riley of Penn
Central, which sells Dynapert machines in
Australia, sees the problem lying with many
manufacturers questioning whether the pos-
sible market in Australia justifies the capital
outlay. Says Michael Brinsden of Printron-
ics: *“We must be careful of climbing on to a
technical bandwaggon,” and points to the
high price of surface mount components
compounded by supply problems.

Others attribute the slow start of SMDs
to simple conservatism rather than any ra-
tional consideration of the economics of the
situation. Colin Casey of Royston Engi-
neenng says “‘the full impact of SM tech-
nology is still two years away”. This reflects
the situation in the US where it is still drag- p
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? PC(B Equipment

~ Materials
UV MATERIALS

3M Scotchcal Photosensitive

Pack Price

8007 Reversal film $35.40 47.60
8005 Black/Aluminium $6495 §74.75
8011 Red/White $58.50 $67.30
8013 Black/Yellow $5850 $67.30
8015 Black,/White $58.50 $67.30
8016 Blue/White 35850 $67.30
8018 Green/White $58.50 $67.30

AUSTRALIA’S LARGEST STOCKISTS

UV PROCESSING
' EQUIPMENT
’ KALEX LIGHT BOX

e Autoreset Timer

e 2level Exposure

e Timing Light

e Instant Light Up

o Satety Micro Switch

e Exposure to 22in x 11in

| $499-00 +ST

KALEX “PORTU-VEE”
e UV Light Box

e Fuily Portabie

e Exposure to 10in x 6in

S175.00 +ST

PCB PROCESSING
KALEX ETCH TANK

e Two Compartment
e Heater

‘ e Recirculation

| (by Magnetic Pump)
e Two Level Rack
e Lid

5595,

RISTON 3400

' PCB MATERIAL
SIZE SINGLE DOUBLE
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36 x 24 67.50 $82.50
24 x 18 33.75 $41.25
18 x 12 17.00 $22.00
| 12x12 11.50 $14.00
12x 6 $6.00 $7.50

All prices plus sales tax if applicable
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East Ivanhoe 3079 .
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497 3034 )
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ging its heals. He argues that supply and
cost will take care of themselves as demand
in Japan continues to increase.

One rather interesting variation on this
theme is offered by the German company
Schlup, represented here by Meltec, which
offers a semi-automatic facility. The dis-
pensing of glue and components is done
under operator control. According to Mel-
tec’s lan Mathieson, this saves considerably
on initial capital costs, and makes it possible
to change rapidly from one board to
another.

There is another reason for hesitancy by
some manufacturers, and that is the imper-
manency of the SMD technology. Many see
SMD as a transitional technology on the
way to a further level of integration called
chip-on-board. With chip-on-board, the sili-
con substrate is actually bonded directly to
the board itself, connections are made with
gold-thread, and the whole unit covered in
protective plastic. This type of technique is
already tried and proven in hybrid manufac-
ture, however, the economics of automatic
insertion technology will have to improve
considerably before it becomes viable in
most areas.

Soldering

Accompanying the move to automatic in-
sertion is a parallel move to more efficient
and economical soldering techniques. Irre-
spective of technique, all soldering ma-
chines on the market, and there are many,
come as a ‘black box’ in which you put the
boards in one end, and they come out the
other end with components correctly sol-
dered.

The first and still the most common tech-
nique is wave soldering. In this system the
board is pulled over a bath of solder by a
conveyor belt. In the centre of the bath is a
wave, created by pumping solder up from
the bottom of the bath. The solder in the
wave washes over the bottom of the board
and sticks the components down.

Over the years an enormous amount of
research has gone into examining the exact
geometry and number of waves in the bath,
with a view to increasing the reliability of
the joints and reducing bridging problems.
The latest development from Hollis in the
US is the hot air knife. This directs a blast of
hot air at the bottom of the board as it
emerges from the wave, hopefully blowing
away any solder that might form icicles or
bridges.

Typically, computerisation is also at work
on the solder wave machine, controlling all
the important parameters in the process,
such as the solder temperature, flow rate,
board speed and so on. The beauty of this
process is that it is now possible to guaran-
tee a consistent result right through the job.

But now the solder wave type machine is
under threat. The new challenger is reflow
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Wave soldering. A board carrier finishes its run over the wave of solder. Above: The alternative to wave
soldering is the beit reflow machine.




SURFACE MOUNT SOLDERING
PROBLEMS SOLVED
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Solder columns

— Glass epoxy board

CHIP CARRIER MOUNTING DEVICE
Leaders in materials’ science technology, Raychem now offers
a unique system for users of leadless-chip carriers who wish to
utilise low-cost epoxy resin glass boards . . .

e Dissolvable Connector

o Simple Installation

® 1000 g survivability — MIL-STD-202
Raychem also continues to offer a whole range of circuit board
accessories including:

® Automated Solder/Sleeve Systems

e PTC Current Limiters

® Heat Shrinkable Products

e Computerised Marking Systems

e Zero Insertion Force. Connection Systems
.. . and much more . . .

For details contact Frank FitzGerald, Electronics Manager,

Raychem (Australia) Pty. Ltd.

14 Pike Street, Rydalmere 2116 Telephone (02) 684-1055
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MENTRON | e

Run, Sensitive Coating P.C.B.’s

Mentron spray developer
300 N.S.D. Designed to
spray-develop photo
sensitive coatings
requiring alkali based
chemistry including Du
Pont Riston* 3000 series.
The unit features a sturdy
magnetic drive pump that
feeds four spray nozzles
in each side manifold.
Sprays are controlled by a
timer.

- *Du Pont registered trademark.
MACHINERY AVAILABLE IN TWO SIZES WITH
CAPACITY FOR 300mm AND 450mm P.C.B.’s.
ALSO AVAILABLE » EXPOSURE BOXES % SPRAY
RINSE « SPRAY ETCH # AGITATION ETCH
STRIPPING MODULE # TINNING TANK. EQUIP-
MENT TO SUIT ALL LEVELS OF P.C.B. MANUFAC-
TURE, INDUSTRY AND EDUCATIONAL ENQUIRIES
WELCOME.

ﬁKEMPROOF INDUSTRIES PTY. LTD. QJ

4 Inman Rd., Dee Why, N.S.W. 209
Phone (02) 982-4311. Telex 22005

“The mini-sized modem
with a maxi punch”

Why mess around with
300 baud babies? This
" has everything you will
need for a lot less than
similar modems.

Just look at the features!

Viatel system at the flick of a switch. @ 75/1200
(Equalized), ® 1200/75 (Equalized), ® 1200 HD (Half
Duplex), ® 300 Baud — Answer, ® 300 Baud —
Originate, ® Switched Bell System, ® Simple connection,
o Full instructions, ® Small size, ® Everything supplied
and thundering to go!!!
We're so confident of the quality of our product we are
offering a 2 year guarantee, free of labour and part costs.
Introductory offer this month only $195.00

usual price $230.00 P&P $9.00

RS 232 to PIO Convertor. Convert RS 232 Port to a
Centronics port.No external power required. Accepts 300
to 4800 board rates. RS 232 lead and plug wired in and
Centronics lead wired in. Fully assembled $55.00.

$4.00 P&P.

Enquiries: ACETRONICS PCBs
112 Robertson Rd, Bass Hill
2197. (02) 645 1241.
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The DIP-G is the most

advanced DIP insertion
system n both machine
output and inteliigence

The VCD-f Axial Lead
Inserter has a cycle rate
of 16,000 pph fora
single head, 32,000 for
the dual head mode), thé
fastest in the industry.

Dynapert has put together a team of field-proven
assembly machines to join your production line.
Designed as stand-alone units, all Dynapert’s PC Board auto-
mated assembly machines show great production yields. Using
individual control, each of the Dynapert assembly machines is
capable of independent operation at a high throughput level.
What's more, Dynapert has designed in-circuit verifiers and
other testers that keep production rates high while reducing
both the time and expense of PC Board rework.

Statistics: The VICD-F has the fastest axial lead insertion cycle
in the industry. The DIP-G is the proven work-horse of the DIP
inserters. For surface mounting, the MPS-500 microplacement
system handles the widest range of SMDs. And the IL-18

=DYNAPERT=

The MP$:500 Mkro-
pla&ememﬁyslem canmount
any SMD from 0.08 X 0.05 in
chips tothe 1,162 in. square carrier

TheIL- 18 advances
Vapot 'hase soldering
technology frombatch toan
in-line system.

; Four
reliable teammates

with great competitive spirit

employs the most reliable Vapor Phase soldering technology
available anywhere today.

As a team, the Dynapert assembly machines can significantly
improve the total throughput of your PC Board production. Edit-
ing, diagnostic and high level management information retrieval
functions can now become an integral part of your production
line. Dynapert supplies today what others promise tomorrow.

To find out more about Dynapert’s automated assembly and
soldering machines,
both entry-level and
full production
models, write or call
Dynapert.

Penn Central (Australia) Pty. Ltd.

11 RUSHDALE STREET,
KNOXFIELD, VIC 3180, AUSTRALIA
PHONE: 763-8333

TELEX: AA39588

56 SILVERWATER RD,

AUBURN, NSW 2144, AUSTRALIA
PHONE: 648-1661

TELEX: AA72906

FAX: 647-2260

EMHART
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soldering. Although it’s been around since
the late 60s, reflow is now starting to make
an impact, if only because of the introduc-
tion of computer control and SMD tech-
niques at more or less the same time.

In a reflow system, the solder is first
added to the board, usually in the form of a
paste. Often this is part of the original etch-
ing process. However it’s done, when all the
components have been loaded, the assem-
bly is heated, the solder melts (reflows)
and components are joined to the tracks.

The major controversy is over the
method of heating. Vapour phase and infra-
red appear to be front runners at the mo-
ment, with claimed advantages of reliability
and lack of thermal shock. In the vapour
phase system the board is plunged into a hot
but inert gas. In infrared systems, heating is
achieved by exposing the board to infrared
radiation.

Hedinair is an English company with ex-
tensive experience in both technologies. It
claims advantages of tremendous flexibility
for the vapour phase system, since all the
important set-up parameters of the solder-
ing station are virtually independent of the
devices to be soldered. Double-sided, SM
or plated-through technologies can all be
handled at the same time.

Infrared, on the other hand, is vitally af-
fected by the size and shape of the compo-
nents on the board, since one component
can easily shadow another one. However,
infrared is very accurately controllable, so
this may not be as much of an operational
problem as it sounds. Its advantage is size.
Fully professional units will sit on a bench
top, or can be integrated into an assembly
machine.

Testing

At the testing stage, computers have
made massive inroads to the production
scene. There are two types, both produced
with varying degrees of intelligence and
thus user friendliness: static and dynamic
testers. A static tester injects a potential on
to certain pins and measures current into
the others. 1t’s very useful for testing the ef:-
ficiency of the soldering process and the in-
tegrity of tracks and so on. In fact, static
testing is often carried out by the board
manufacturer to ensure the quality of its
product before it’s soldered.

However, for testing boards full of com-
ponents its use is rather limited. For in-cir-
cuit testing, especially when compiex ICs
are involved, the best testers are dynamic.
They input a signal similar to those that will
be experienced in actual operation and
watch the ouputs.

Most modern systems have learning func-
tions. These will look at a known good
board and learn the expected results. The
operator must then go through and specify
tolerances but once that is done, the

At STC components are checked against the
specification documents (courtesy STC).

machine will reject any board that does not
measure up.

One of the largest problem areas is the
actual physical connection of the test equip-
ment to the board. Usually, the board is
tested using a ‘bed of nails’. This consists of
a stand of vertical pins, each spring loaded
and located in line with every pad on the
board. The board is then sucked down by a
vacuum on to the bed, and appropriate
measurements taken.

The problem is that in some manufactur-
ing plants the probability of a fault develop-
ing in the mechanical connection between
the bed and the pads is at least as great as an
actual problem on the board. In an attempt
to solve this, provision is made in the design
of the board for pads that are specifically
tailored to the needs of the nails and the test
routine. But according to Bruce Stephens,
Director of Manufacturing at STC, even
this has not been completely successful and
there is a move towards testing via purpose
built circuits on the board, or via edge
connectors.

A typical modern piece of automatic test
equipment (ATE) is being developed by
Tony Richardson of Binary Engineering in
Sydney. It’s a rack mounted device contain-
ing a central processing unit. On one side
the board is connected into the ATE via a
bed of nails or edge connector, or indeed
any arbitrary connection device, and on the
other side a set of test instruments: signal
generators, counters, oscilloscopes and
whatever, connected via standard control
buses. This set-up allows the user to define
with absolute freedom whatever tests s’/he
requires, and to make any sort of measure-
ment. At the moment Richardson is work-

ing on learning software for his device,
which he hopes will seli for about $30,000.

Quality control

The implications of all this for quality
control are major. In the big companies:
STC, Ericsson and AWA | there has been a
long and on-going procedure for checking
the quality of product going out the door. In
the past it tended to be a one stop arrange-
ment. When the product was finished, it
was inspected. If it failed, it was sent to a
technician who fixed it by hand. It was an
overhead on the whole manufacturing pro-
cess born of necessity.

The existence of cheap, computerised
test facilities has made it possible to check
at much lower levels within the factory.

At STC for instance, they have done
away with the whole idea of the assembly
line and instead introduced cells in which a
small number of workers carry-out a sizable
proportion of the manufacturing task. It’s
an arrangement that not only alleviates the
boredom of assembly line work, but it also
makes it possible to check the work as it’s
done. This means that product coming out
of a given cell is theoretically always per-
fect, thus preventing any wasted effort fur-
ther down the line.

At small companies which includes the
majority of board stuffers, the same idea of
checking as soon as practical has also taken
off. At General Power Tools in Penrith
NSW, Fred Morris has divided his factory
into sections such that each product batch is
tested at every stage of manufacture before
it goes any further. There are extra prob-
lems in an operation like his though, be-
cause of the small size of individual runs.

Imports

Nevertheless, the overheads involved in
quality control seem to be welcomed by
most manufacturers. This is not as paradox-
ical as it seems because it allows the local
manufacturers to compete with the sweat-
shops of Asia on their own terms.

For a long time local shops have sat and
watched engineers fly their designs out to
Hong Kong ot Singapore, secure in the be-
lief that both price and reliability was better
in Asia than here. For the first time, they
have a means of fighting back. Automation
means quality control as a matter of course.

The cost of labour, once the albatross
around our necks, is becoming irrelevant.

Not that we are having it all our own way.
In many respects the Asians arec a moving
target, at least in price terms. Prices for
board and assembly have been driven down
by excess capacity following the downturn
in the US market. But it’s not a situation
that is likely to continue.

What will continue is the reliability and
quality of the local product, and hopefully
an even more competitive pricing structure. @
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IN 1986 A MAJOR
PRINTED CIRCUIT
BOARD
MANUFACTURER
WILL MOVE
AHEAD OF THEIR
COMPETITION BY
IMPROVING
PRODUCT
QUALITY,
BOOSTING
PRODUCTIVITY
AND DELIVERING
ON TIME...

* TEKPRO *

For your immediate P.C.B. requirements call the
TEKPRO TECHNICAL SALES office in your area.

TEKPRO, part of the TEKNIS LIMITED Group
Philips Crescent, Hendon,
South Australia. 5014
S.A. (08) 268-6122 N.S.W. (02) 439-1599
VIC. (03) 618-5121
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3 Chemical
Treatments
& Coatings Pty Ltd

Incorporated in Victoria

32 Windsor Road,

Croydon, Vic. 3136 Australia.
Telex: AA 139664 SETECE
Telephone: (03) 725 9666

Agents and importers of
sophisticated equipment
and manufacturers of
fine chemicals for the
printed circuit industry.
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Y :
S STEMS AUSTRALIA

Q. WHO IS MACH SYSTEMS ?

A.we are a contract assembly house.
Whatever stage of production needed,
we fulfill.

_/—'. Research and Development

P.C.B. Artworks

_/——. Component Sourcing
_/—. Component Insertion

—el) Wave Soldering
x. Board Cleaning
x’ Testing

x‘ Specialist Assembly

The concept of Mach Systems is to support the
Australian electronics industry in as many aspects as
a complete manufacturing facility can

From Prototyping to Production.

"DEDICATED TO TECHNOLGY"

70Keys Rd, Moorabbin, Victoria, 3189,
Telephone: (03} 555-0133 Telex: AA 151952
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PROFESSIONAL
COMPUTERISED
SECURITY KIT

Deluxe kit illustrated.

2 Kits available-Standard or Deluxe. 4 sector

Control with switch selection of its many pre-
rammed functions. Quality components for

reliability. Comprehensive instructions included.

Literature, prices and further information available from:

15-17 Normanby Rd, Clayton, Vic, 3149
Tel (03) 5448411, Telex AA35780

248 Johnston St, Annandale, NSW, 2038
Tel (02)6920999

31 Phillips St, Thebarton, SA, 5031
I.E.l.(Aust) Pty. Ltd. Tel (08) 3522066
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" MICROPHONE
'OF THE MONTH

... A CLOSE LOOK
AT ONE OF OUR 100

SMs5B
UNI-DYNAMIC

wics. SMB83 N
; RN Omnidirectional
Condenser Lavalier

Microphone System

-

2N ~ .
“242% 7 T Doesn’t sound like
SM83 conventional lavaliers
CONDENSER THE MICROPHONE -
Absolutely the most natural sounding
lavalier . . . ever. From high to low fre-
quencies, the sound is clean and lifelike.
Unique electronically created dip at 730Hz
—1 overcomes the chest resonance pheno-
menon. Acoustically generated high-
i frequency boost above 3 kHz for more
SM7 = pleasing, intelligible voice reproduction.
UNI-DYNAMIG Also, a 12 dB per octave rolloff below
5.8 100 Hz helps reduce low frequency
room noise, and chest resonances.
SM82 Virtually invisible
LINE LEVEL Black matte finish. Unique side exit
CONDENSER

cord, and innovative mounting hardware
makes it easier than ever to conceal the
cable behind a tie, blouse, or shirt. Two
multi-purpose mounting blocks may be
connected to lanyard, or sewn, pinned,
or taped onto clothing. Only 19.6mm L.

SMo1 .
HALF-CARDIOID x 11.2mm Diameter, 45 grams.
CONDENSER Trouble-free
. THE AMPLIFIER
W ey Exclusive Shure design — especially for
- the SM83 system. Lightweight and
" compact for belt or pocket. Powered by
SM81 9V battery or by simplex power from

external source providing 5 to 52 Vdc.
Extensive RF and hum shielding to
reduce effects of electromagnetic or
static interference. One of a kind . . .
from Shure, of course.

UNI-CONDENSER

For full details contact:
Audio Engineers
342 Kent St, Sydney 2000 (02)296731

SM87
SUPER-CARDIOID Queensland (07) 44 8947
CONDENSER Western Aust. (09) 361 5954

Sound of the professionals -
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_SOUNDREVIEW |

THE ALPINE VIEW

— Alpine 5900 car CD

player

ALPINE 5900 CD PLAYER

Dimensions: 178mm (wide) x 50mm (high) x
155mm (deep)

Weight: 1.8kg

Manufacturer:  Alpine Electronics Inc, Japan

RRP: $1546

Response curves

Impuise wave

Square wave at 1kHz

30 — ETI June 1986

Louis Challis

The Alpine 5900 sits loftily as the most expensive CD player
selling in Australia. For your extravagance you get some fresh

features and a top performance.

VARIOUS PIECES OF electronic equip-
ment have their devotees and it seems that
the latest Alpine AM/FM car cassette
players have a somewhat unusual ‘fan club’.
Members will stop at atmost nothing to get
their hands on one or more of these pieces
of equipment. That the equipment in ques-
tion is someone else’s property is really of
little interest because this fan club works at
night with bricks, hammers, jemmies,
screwdrivers and other assorted tools to re-
move the latest versions of Alpine 7155E
and 7273E units, which they know are fitted
as standard equipment to recent SAABs
(amongst other cars). You might ask how I
happen to be aware of such trivia? Well, a
member of staff and I have new SAABs,
and both of us have had our Alpine units
stolen.

With such nefarious admirers, it is ques-
tionable whether you need friends to ad-
mire your equipment, and it was with some
misgivings that I proceeded to evaluate the
Alpine 5900 compact disc player.

The 5900 automotive CD player requires
an appropriate FM/AM cassette player or
external amplifier to provide the amplifica-
tion and interconnection facilities to utilise
the unit. The Australian importers provided
us with a top of the line 7273E unit with a
base power level of 2 x 20W output and ap-
propriate. PRE OUT/IN interconnecting
cable facilities. Before I realised that the
7273E was not intended to be reviewed, I
had evaluated its objective performance
characteristics as well. It was only after I
finished the testing and subjective reviewing
that Alpine provided a DIN-to-RCA adap-
tor (part no 4308) to connect this unit to
other brands of amplifier and more specifi-
cally to facilitate direct testing without in-
troducing the problems created as a result
of performance limitations in the FM/AM
cassette player.

Design and appearance

The front panel of the CD player is sized
to match the standard DIN dimensions to
which most manufacturers’ units now con-
form. On the left hand side of the black
moulded plastic escutcheon is a large con-
centric VOLUME and BALANCE control.
The volume control is provided with a series
of indents so that once a level setting is se-
lected, it will not be easily knocked or dis-
placed to a different level. Immediately
below these controls are recessed spring
loaded BASS and TREBLE volume con-
trols which pop out on touch and similarly
return to provide a neat and uncluttered ac-
cess t0 VOLUME and BALANCE controls
with which they would otherwise interfere.

At the top of the panel is a recessed slot
into which you partially push a CD disc be-
fore the power loading capabilities take
over. This facility literally draws the disc
from your fingers and digests it within the
internal workings of the unit before drop-
ping down a dust cover. Immediately below
the left hand end of the slot is an elongated
REPEAT button. To the right of this is the
display module which looks very much like
the 7273E unit provided with it. It displays
the repeat mode (ONE or ALL), as well as
elapsed time (in minutes and seconds) and
track number by means of a large biue
plasma display. It aiso displays the PLAY
and PAUSE functions at the right hand
end.

At the lower right hand corner of the
panel are eight pushbuttons with soft rear il-
lumination. These buttons are arranged in
two rows. The first two buttons, labelled M
SENSOR, allow you to move progressively
forwards or backwards track by track. Ad-
jacent to these are the buttons providing
conventional FAST FORWARD and
BACKWARD capabilitics. The next but-
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ton is labelied ADI (auto disc initialiser)
which returns the laser tracking system to
the beginning of the disc and also functions
as a partial reset button, whilst immediately
below is the DISPLAY button, which flips
the display between elapsed time and the
remaining time and track number.

The last two buttons are the EJECT but-
ton (at the top) and the PLAY/PAUSE but-
ton at the right hand corner. These controls
are accompanied by the same “bleep” when
pressed, regrettably irrespective of func-
tion. A better approach would have been a
different tone for each function so that you
could identify the accuracy of your probing
(without looking) as you drive.

One additional control which is not la-
belied is provided at the extreme right hand
end of the power loading socket. This takes
the form of a small hole which requires a
sharp needle or probe tip and is the total
function RESET button. This should only
need to be activated in the event of a total
functional failure.

The rear of the unit is provided with a
number of special cables. One of these has
the high voltage supply (with its noisy com-
ponents) terminating its end so that the
electronic interference that would otherwise
be produced is sensibly located outside the
main cabinet. The rear panel also incorpor-
ates a pair of muliti-core cables fitted with
specially moulded and unusually large DIN'
sockets. These have locking facilities into
which a matching pair of normally intercon-

nected plugs and sockets (on the 7273E
unit) are then plugged. These cable har-
nesses simplify the interconnection and
powering of the unit for minimal problems
when fitting the unit into the dashboard.

Inside of the unit space limitations are, it
would appear, primarily the result of the
power loading facilities which not only re-
quire considerable space but, I believe, con-
siderable ingenuity as well. The result is
that the base of the unit incorporates a large
mother board over which a number of sup-
plementary printed circuit boards are in-
stalled. These are supplemented by addi-
tional printed circuit boards at the rear of
the unit and at the top of the chassis im-
mediately behind the volume control. Al-
though beautifully cxecuted and supple-
mented by appropriate ribbon cables with
plugs and sockets, the unit would present
some ‘exciting’ problems for the service-
man, if and when he has to work on it. Even
so, the unit is very solidly constructed with
good commercial components although, it
should be noted, the resistors and a large
number of other components are positively
miniscule!

The main chassis and cabinet of the unit,
together with the chassis frame for the laser
power loading system, are well made from
heavy folded steel. A closer inspection in-
side the chassis reveals that the laser track-
ing system is the well-proven Sony system,
apparently as are many of the other critical
components used in the system design.

Objective performance

With the 5900 CD player interconnected
with the 7273E FM/AM cassette player, we
were able to undertake a slightly less than
critical evaluation of the CD player’s per-
formance. As it transpires, far too many of
the performance parameters are dominated
by the FM/AM cassetie player, rather than
by the characteristics of the CD player. The
frequency responsc is a good example of
this, being controlled by the cassette
player’s amplifier circuitry. The perform-
ance is +1 —3dB from 30Hz to 20kHz. By
referencing the measured performance of
the FM/AM cassette player, it is apparent
that the low frequency response of the CD
player is virtually flat.

One parameter that was not affected by
the interconnection was the linearity per-
formance of the player. This is within 0.1dB
to —60dB, within 0.2dB to —70dB, within
0.4dB at —80dB, and is 2.4dB high at
—90dB. This linearity performance is excel-
lent and far better than that provided by
many ‘domestic’ CD players.

The channel separation is in no way com-
parable with that provided by most domes-
tic CD players because of the feedthrough
within the amplifier section of the car cas-
sette player as well as by the interconnec-
tion cablés. The separation is a modest

-56dB at 100Hz, —58dB at 1kHz, —45dB at
10kHz and —40dB at 20kHz. These figures
are, however, far better than you would p
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MEASURED PERFORMANCE OF ALPINE CAR COMPACT DISC PLAYER 3 EMPHASIS
MODEL NO. 3%00 Fre: Recorded Level  Output Level (L) Output Level (R
lEEz -0,37 aB -0.4 ~0.
SERIAL NO. s1124| 34 C/az708 3 kHz -4.33 db ~4.8 ~4.8
16 kHz -9.04 dB -9.4 9.4
3 REQUENCY N 20 Hz to 2 1-3d8
] FREQUENCY RESPONSE - U 6. SIGNAL TO NOISE RATIO
2. LINEARITY @ IkHz
NOMINAL LEVEL LEFT QUTPUT RIGHT QUTPUT
0dB 0.0 0.0 Without Emphasis 36.6 (LIn) 73.2 dB(A)
-1.0 -l.o 1.0 With Emphasis S6.&Lin 73.24B(A)
-3.0 -3.0 -3.0
-6.0 -6.0 -6.0
~10.0 -10.0 -10.0 7. FREQUENCY ACCURACY
-20.0 -20,1 -20.1
- -30. -30.0
-zg.g -zg.g -40.0 (19.999 kHz2) * 2 Hz for 20kHz test slgnal
-30.0 -30.0 -50.0
-60.0 -39.9 -60.0
-70.0 -69.8 -69.9 L SQUARE WAVE RESPONSE
-sg.g ':;'7 ';;': (See attached photos)
~90. -87.6 -87.
3 CHANNEL SEPARATION 9, IMPULSE TEST
IF;)E‘QZUENL Y RIGH'{}I;?ZTO LEFTdB LEFT -I?JIO RIGHT ab (See armccNiloto)
IkHz -38.8 -5%.0
o gy T DIRTY RECORD TEST
: Using Philips NRYA (4]0-056-2)
4. DISTORTION (@ 1kHz) ). o
| Ly Interruption in Information ayer
Level £ pid eh oRD THoZ 400 micrometer ; Passed
300 micrometer ;  Passed
-68.8 <739 -79.2 -80.1 0.044 °
-1.0 -63:5 731 -80.2 <804 o.g“ 600 micrometer;  Passed
-0 -68.6 73 823 %05 | olpht 700 micrometer ;  Passed
-6.0 -69.1 *73.4 -30.3 79.3 0.042 308 micrometer ; lI:assed
-10 -6%.2 -73.8 ~7%9.9 ~79.6 0.043 00 micrometer ; assed
= -69. <74, -78.5 =79.6 0.042
-ig -:; ; -;k ; -;g 4 ~81.3 0.041 Black Dot at Read out Side
-40 _79.7 _7;'2 4 K 0.024 35% micrometer ; Titches
-50 ] .57.7 0.013 300 micrometer § ssed
60 " 600 micrometer ;  Passed
-70 ~33.7 L. 800 micrometer ;  Passed
-38, -27. =33.9 -33.6 .40
::g ;;.7 L -22.8 -13.0 1;9 BLACK STRIPE TEST (passed)
(@ 100H2) YIBRATION OR DISPLACEMENT TEST
0 -39.5 7234 -80.6 -83.3 0.11 cceleration level 16'g'rms failed
~20 -668.4 <74.6 »33.3 -83.0 0.052
=40 -31.9 -67.9 0.26
-60 -31.7 47.4 ~34.8 =30.4 2.66
8 6.3kHz
0 -39.2 -60.6 -761 Qly

reasonably require in an automotive envi-
ronment.

The distortion characteristics of the CD
player are almost completely dominated by
the performance of the amplifier. They
were measured at 0.8 volts output from the
amplifier so as to limit the effects that this
unit has on the figures. Between 0dB and
—30dB, the distortion is typically 0.4% ris-
ing to 0.13% at the —50dB level. It is not
until the signal drops to —70dB that we see
any significant rise in the distortion, and by
—80dB the distortion rises to more than
5%. At —90dB (where it would be impossi-
ble to hear the distortion above the road
noise), it rises to 20%. The distortion fig-
ures at 100Hz and 6.3kHz are also domi-
nated by the car cassette player amplifier
distortion but it is clear that the basic CD
player has particularly low distortion
characteristics.

The ‘emphasis’ circuit characteristics of
the player are reasonably accurate while the
signal-to-noise ratio (relative to 0dB signal
level) is still a healthy 73dB(A) even with
the added burden of the cassette player am-
plifier. It is questionable whether you will
ever be able to use that performance capa-
bility except in a boat, caravan or with the
car’s engine switched off.

The frequency accuracy is excellent at
2% but the square wave performance is also
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dominated by the characteristics of the car
cassette player, particularly at low frequen-
cies. The impulse response is clean although
it shows the signs of the analogue filter’s
steep ‘skirt selectivity’. This characteristic
also shows through in the square wave re-
sponse.

The laser tracking circuitry is able to
track all the nasty sections of the Philips
tracking disc including interruptions in the
information level of up to 900 micrometres
without any sign of a problem. When it
comes to the Black Dot readout test, the
laser tracking system is only able to cope
with surface dust and imperfections of up to
Imm (which is extremely commendable).

The player cannot cope with eccentric
discs but is able to operate when vibration
levels in the critical 2-10Hz region are as
high as 15‘¢g’rms. This would correspond to
the road conditions of many bush tracks and
means that most suburban roads with pot
holes would be handled adequately.

Subjective performance
Although I requested that the agents find
a car with the CD player installed, I was un-
successful and had to be ‘happy’ with a labo-
ratory evaluation because of the complexity
of interconnections. This was performed
with a pair of JBL 14301 monitors intercon-
nected to the output of the 7273E. With this

set-up in operation, the performance of the
5900 CD player proved to be exciting and I
was hard pressed to detect any subjective
difference in comparison with a Sony CDP-
101 player interconnected with a Yamaha
101M amplifier.

Even though the performance of this unit
is extremely good, I am still apprehensive at
the thought of a potential user gingerly:
loading an unprotected disc into the loading
port whilst driving. Although many users
may develop the necessary skills of holding
the disc by its edges, I feel they will be the
minority.

The Alpine 5900 CD player has been de-
signed to cope with disc ‘grabbing’ and even
re-ingests the disc if it is not withdrawn from
the slot within 15 seconds. Even so, the
laser tracking system has to cope with many
other problems including dust, grime, and
dirty fingers, all of which will ultimately
take their toll.

At this early point, our testing indictes a
performance coping with most of these
problems.

The Alpine 5900 automotive CD playeris
an excellent unit and certainly provides
overall advances in automotive music listen-
ing potential when compared to an AM/FM
cassette player. However, with its recom-
mended retail price at $1546 the importers
may have limited the size of their market.@
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SA 3786A

’l Rockwell

65XXX — 68000
SAVE $$$%

6300 SERIES DISPLAY
R6502P ............ 8.50 CONTROLLERS
R6502AP ........... 9.28 10937P-50 ....... 11.02
RE503AP ...... 7.24 10951P-50 ....... 11.02
RE504AP .......... 7.24 10938P ............. 9.44
R6505AP ........... 7.24 10939P ... 9.44
R6507AP . .. 7.24 10941P ... 9.44
R6511Q ........... 21.26 10942P .. 9.44
R6511AQ . 23.28 10943P .. 9.44
R6520P ............. 5.19 16 BIT 68000
R6520AP ....... ... 5.98 SERIES 1L.C.’s

R6522P ......ccovene 6.77  R68000C10 ...... 69.24
R6522AP " 7.55  R68000Q10 ...... 33.04
R6532P .. " 9.44  RGBAGSP ......... 16,52
R6532AP ......... 10.39  R6BCSS52P ....... 27.07
R6541Q ........... 19.17  R68561P 58.22
R6541AQ 21.09  R68802P 61.37
R6545-1P .......... 9.13 MEMORY LC.'s
R6545-1AP ...... 10,70 2114 ... 1.35
R6545AP 4116 ... 2.65
R6549P .......... 60.58 4164 ... 1.35
R6551P ... 9.91 41256 ............... 6.67
R6551AP 1070 6116 ...... e 718
6264 ............... 20.26
C€MOS DEVICES 2715-... i
R65CO2P1 ..... 1039 2732, POA
RESCO2P2 ooy 11.80 2764 coverreiven, 3.18
RE5C102P1 ... 10.39 27128 .ot 5.75
CRYSTALS
R65C102P2 ...... 11.80 s LT
R65C21P1 ... 5.82 2 2
Calendar veeese 1,96
RE5C21P2 ......... 6.77
P - $77  1.8a32MHz ... 3.08
: 2.000MHz ...... .. 3.08
R65C24P1 ......... 6.61
R65C24P2 7.7 1.96
R65CS1P1 ...... 12.27 .28
R65C51P2 ....... 13.53 ;~:g
R65C52P1 ....... 22.03 ; g
Rescazp2 o pape  B:0000MHz ... 1.96
""" : 12.000MHz ........ 1.96
Quip Socket
HIGH LEVEL for R6511Q
LANGUAGE R68000Q, RE5F12,
CIRCUITS Modem I.C. ....... 3.12
R65F11P .. 32.42 PROTOTYPING
RE5F11AP ....... 35.72 CIRCUITS —
R65F12Q ......... 42.33 Emulators for Mask
RG65F12AQ ....... 46.58  Programmable 1.C.'s
RESFR1P ........ 97.25  RG500/1EAB3 .. 69.24
RESAT2P ........ 97.25  RE5/11EB2 ... 62.94
RESFR3P ... 97.25 RES/11EAB ...... 69.24
RE5FK2P ........ 10.70  RES5/41EAB ...... 69.24
MODEMS
R1212M 358.05
R12120S ....... 267.51
R2424M ......... 590,22
A2424DS ....... 361.93

Please include $6.50 for
packaging and freight

All prices include sales tax

Prices subject to alteration
without notification

eneroy

CONTROL

73 Eric Street, Goodna Q 4300
P.0. Box 6502, Goodna Q 4300
Telephone (07) 288 2455
Telex AA43778 ENECON

isco World ptu lid
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Showrooms:

300 Malin Street, Lilydale
P.O. Box 509, Lilydale, 3140
Melb. Vic. (03) 735-0588
673 ngh Street, Preston
(03) 470 5822

AMPLIFIERS

ZPE Series Il (600W)
DISCO MIXERS
Citronic SM 350

$1950.00

840.00

Arsta with equaliser 350.00
JUMBO STROBE 179.19
Scanner 120.45
HELICOPTER
2 ARM Spinner 252.00
4 ARM Spinner 495.70
6 ARM Spinner 536.44
PINSPOT
Ffowa  Par36 $52.75
'E@ Par 46 $70.79
MIRROR BALLS
W MB 008-8" $49.67
s ?-‘\ MB 012 §77.49
1t L) MB 014 142.25
"i / MB018 150.44
4 MB 020 181.10
SMOKE MACHINES
Great for Special Eftects

Hand Held 240V $352.00

Dynamite Smoke 1200 Machine
Has remote control lead to
operate off-stage. We are so
excited about this that full money
back guarantee wll be valid for 10
days from purchase date

Our own product $1800.00
Fluid—1litre $415.00
MIRROR BALL MOTORS

AC 240V 37.30
Heavy Duty 95.94
ROLLING LIGHTS

8 x 4515 lamps $1450.00
AUDIO CHASER

(DWALC4000) $295.00

Musicolor and chaser all in onell
e Our own product
_ %

4.

AL
[cgrc oeod -:‘ oY
COSMO 3 g
24 lamps &+ $1990.00
Half Ball rotary light
6 lamps $428.74
LAMPS all colours, so cheapl

No warranty on Breakages

ES 240V 60W box of 25 75.00
B8C 240V 40W box of 100  $77.00
BC 240V 25W box of 100 $75.00

Prices Subject to change without
notice. Items for hire or sale.
Power Cords not included. Send
S.A.E. with 60 cents postage for
free price list.

Agent for Citronic gear! We have
piezo tweeters, Etone speakers, Rope
lights and many other products.
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SPECIAL NEW ANTENNA
PICK UPTVTHEY DONT WANT YOU TOWATCH!
LETS YOU PICK UP PROGRAMS
BLACKED OUT IN YOUR CITY!
You know the story: #t's the big footy game, cricket
match. boxing fixture, etc, and it's happening in
YOUR CITY Everyone else in the country - ncluding
people in nearby towns - can watch it live except you
Well now you can do something about 1t! Jaycar has
produced a TV antenna ESPECIALL Y MADE to have
VERYHIGH GAIN on channels 4 and SA Hyoulive in
Sydney. for example YOou must mount the antenna
as high as possible and point it due south towards
Wollongong where there is generally no TV sports

BLANK FIBREGLASS

MAIL ORDER HOTLINE (02) 747-1888

blackout Maybe not applicabie in your city - please

check Hotel publicans have spent fortunes having
expensive antennas instalied so their patrons can
watch sport live - now you can have this benefit in

SS
ICROPHONEMADNE

your own home for a fraction of the cost! Start
wa(chm§ live sport NOW?
190

Cat LT
ONLY $59.95
EXCLUSIVE!!

WIRELESS/WIRE MIC

UNIDIRECTIONAL
DISTRESS STOCK
PURCHASE

No more cords! It has a built in FM transmitter that
can be picked up by any FM recewver The signal can
be amplified for PA etc. Service area is up to 50
metres Also usable as a conventional microphone
with the supplied cable Frequency 88 - 108MHaz.

PCB = Single sided copper clad. for making

own PCB's 300mm x 300mm.

HP-9510
NORMALLY $8.95

SAVE $3.95
THIS MONTH ONLY

ONLY $5.00 ea

your
Cat.

THESE WOULD NORMALLY
SELL FOR $32.50
Due to distress stock purchase we
have a quantity available for only

$19.95

o

ET! 1402 DIGITAL
SAMPLER

Ref. ETI May - lune 1986
This kit enable o1, b d
ample” ¢ itaf ¢ it

twa d"“in al sound techniques
p becoming the next
¢ Jaycar kit includes

d components

$119.00

KE-4720

ONLY

HURSTVILLE, CONCORD, BRISBANE

NEW NEW NEW NEW

———

\SAVE 312-55'610/0!'!
Cat AM 4071
> S

"’,:.‘.’
v
C [ ]

o

SPEECH SYNTHESISER

AEM 4504 - see AEM Feb 1986
This is

o CD COMPRESSOR
Ref 6

E T :; 1k ecord lr_o_r

E L';‘ il.. 1665

4 ONLY $69.50

E LOW coSsT

S

al it be interfaced 10 any

port, It uses-ihe
s chip DIP header

o2 ONLY $39.95

ar

Al
C

80 + BOWRMS PRE-
MAIN AMPLIFIER

A complete prteamp and high power amp - with
¥ e iics and loudspeaker protector
in the one pack Al /ou need to connect i< a
power transformer and a signal source! The AA-0310
features TWO huge heatsinks for the power transistors,
bass, treble and mudrange controls, a mucrophone
pre and mixer pot, balance and volume control

, SYDNEY

r1efs a factlity for oreamp out {to dub from source
s well as phono out. All in alt i

hoard

to fap

about

t, AA-0310

ONLY
$149.95
Suitable

power 9?4‘ .

TR SN
transformer 4361"6
Cat. MM-2015 $55.003% 4

SHOWROOMS

117 York St (02) 267 1614
Mon - Fri 8.30 am - 5.30 pm

SYDNEY

STORES LOCATED AT GORE HILL

CARLINGFORD
{02) 872 4444. Mon - Frt
Thurs untif 830 pm, Sat

115 Parramatta Rd {02) 745
Mon - Fri 830 am - 530 pm

CONCORD

(02) 439 4799
Sat 9 am - 4 pm

BRAND NEW 100 page 1986,7 ENGINEERING CATALOGUFE

Thurs until 8.30 pm. Sat 9 am

Car Carlingford & Pennant Hills Rd.
9am - 5.30 pm
9am

HURSTVILLE 121 Forest Rd (02) 570 7000
Mon - Frl 9 am - 530 pm
Thurs until 8.30 pm Sat 9 am
GORE HILL

188 Pacific Hwy (Crr Bellevue Ave)
jon - Fri 9 am - 5.30 pm

ETI 4600 DUAL
SPEED MODEM

Ref. AEM December 1985

This profect enabies you to construct a modem that
operates at elther 300 Baud full duplex ot 1200/75
Baud half duplex {le CCMTT V21 Orig: CCITT V 21
Ans: CCITT V 23 {mode 2) Orig & CCITT V 23 back)
for a fractlon of the cost of equivalent built units The
laycar kit uses all ongmnal components and afler
much field testing. has been de-bugged. It works

‘wp".;(M-ll )
NORMALLY $169.00
SAVE $20 ONLY

$149

GORE HILL
OPEN UNTIL

apm
SATURDAY

s)aycar

ELECTRONICS

INCORPORATING ELECTRONIC AGENCIES
QLD. BURANDA 144 | gan Rd. (07) 393 0777
Mon Fri 9 am . 530 pm
Thurs untlt 830 pm Sat 9 am 12 noon
115 Parramatia Rd
Concord 2137
(02) 747 2022 Telex 72293

ROAD FREIGHT ANYWHERE IN AUSTRALIA $13.50

12 noon

12 noon

3077
only

HEAD OFFICE
12 noon

JAVCARS UNBELIEVABLE
MICROPHONE DISTRESS
STOCK PURCHASE

POST & PACKING
MAIL ORDERS $5 $999 $ 200
P.O Box 185 Concord 2137 $10-32499 § 375

{02) 747 1888 HOTLINE
(008) 022 888 TOLLFREE

T NOW SEND LARGE S.A

SAVE OVER 50% ON SOME
Jaycar has purchased an entire Job Lot” of
quality “Unisound™ microphones. Most are below
half what you'd expect to pay Quantities are
strictly limited. and once sold can never be
repeated

FM WIRELESS MIC
ELECTRET CONDENSER

lfyou want an FM mic to experiment with or use Ina
small public addiess system. this is the one Only
100 available Transmutting frequency range 88,1 MHz
to 106MHz Omnudirectional Field strength Is less
than S50uV/m at 50 feet. Supplied with windscreen,
frequency adjuster. Lavalier and battery

Cat AM-4072

NORMALLY SELLS FOR $27.95
Y2 PRICESAVE S$14

ONLY $13.95

FM WIRELESS MIC
ELECTRET CONDENSER CARDIOID
This is a top quality FM mic Frequency transmitting
range BBMHz - 106MHz Unidirectional
Cat. AM-4073

NORMALLY SELLS FOR $38.50
LESS THAN > PRICE
SAVE $20.00

ONILY $18.50

PROFESSIONAL

ELECTRET CONDENSER
UNIDIRECTIONAL
DUAL IMP - DUAL TONE

This mic has a unique dua! tone switch At the “flat™
posttion it Is suited to music. recording and other Hi
Fi purposes due to its perfectly flat character at all
frequencies. Atthe Vocal” position it Is suited to PA
work which ptevents too much low tone or indistinct
sound when mic is held close to the mouth, Freq
Response 30-20,000Hz. Impedance Lo Yk: Hi 10k
Sensitivity Lo =68dB £3dB; Hi —57dB +3dB
Complete with cable and 6.5mm plug. A TRULY
PROFESSIONAL MICROPHONE

Cat. AM-4080

NORMALLY $47.50
SAVE $18.00

ONLY $29.50

PA MICROPHONES

2 TO CHOOSE FROM
UNIDIRECTIONAL DYNAMIC

Incorporates 155mm gooseneck on a heavy base
with on/off switch Frequency 50-13.000Hz
Impedance 500 ohms. Sensitiviry ~78dB. 4 metres
cables with plug

Cat. AM-4076

USUALLY SELLS FOR $42
SAVE $20.00

NOW ONLY $22.00

OMNIDIRECTIONAL DYNAMIC

With 155mm gooseneck on heavy base with on/off
switch Frequency response 50-13,000H:
Impedance 400 ohms. Sensitivity —78dB 4 metres
of cable with plug

USUALLY SELLS FOR $34.50
SAVE $19.50

NOW ONLY $15.00

Cat. AM 4077

HIOOLS X3 SLIX 3O IDONVYH 1SIOHY

SLi¥ HO4 L ON YITVHLISNY NI

~ |
Masterc I!AMERK’\NI

|Cards li

OVER $100  $10.00
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GLITTERING GOLD

— Tannoy M20
loudspeakers

Louis Challis

TANNOY IS ONE of Britain’s oldest and
probably its best known manufacturer of
loudspeakers. Until the mid 50s, Tannoy
had a virtual strangle-hold on the supply of
studio monitors in the UK and provided the
BBC with nearly all its critical loudspeak-
ers. In the late 60s and early 70s, the com-
pany was eclipsed by a number of other
notable English, European and American
speaker manufacturers which devoted much
more money to research and were thus able
to produce more exciting speaker systems.

At this time, Tannoy placed its ‘blind
faith’ in the attributes of its coaxial loud-
speaker systems and this, to a large mea-
sure, proved to be its undoing. A coaxial

loudspeaker with the supplementary
tweeter cone directly coupled to the woofer
cone at the edge of the voice coil is just too
much of a compromise to work efficiently
and effectively at both ends of the audible
spectrum. Whilst the low frequency end
works out reasonably well, the mid and high
frequency ends exhibit various objective
and subjective deficiencies that ‘not all the
blarney’ in the world can hide.

It took the management at Tannoy far
too long to realise that they were thrashing
a dead horse, but when they did, they reap-
plied their research effort to more conven-
tional tried and proven recipes for loud-
speaker configurations.

Tannoy has emerged out of
the shadows of the giants of
speaker manufacture,
glittering. The new M20
“Gold” Loudspeakers reflect
some design innovation

and pride.

TANNOY M20 “GOLD"
LOUDSPEAKERS

Dimensions: 530mm (wide) x 570mm (high)

x 315mm (deep)

Weight: 5.5kg (each speaker)
Manufacturer:  Tannoy Ltd, United Kingdom
RRP: $799 (per pair)

A number of Tannoy’s late 70s designs
and even early 80s designs still lacked the
refinements and performance that the mar-
ket place demands (see ETI Junc 1983) and
Tannoy went back to the drawing boards
yet again.

The recent M20 “Gold” system is one of
the smallest bookshelf speaker systems that
Tannoy has marketed to date, yet it con-
tains a number of well-chosen refinements
and unusual design features which go a long
way towards achieving the superlative per-
formance that most intending purchasers
are seeking.

4
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Design and appearance

The M20 has an overall volume of ap-
proximately 90 litres, which means that the
cabinets have a particularly small volume
especially as the designers have opted to use
a conventional venting port to extend the
low frequency performance. Most manufac-
turers use a sealed air-loaded enclosure for
such a miniscule volume as this tends to re-
sult in a smaller number of resonances and
fewer overall design problems. The venting
port, which has a diameter of 47mm and a
length of 80mm, is located immediately
below the 200mm diameter woofer, which is
itself of a rather unusual design.

The effective diameter of the woofer is
less than 150mm and the cone is constructed
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from an unusual translucent polyolefin
copolymer, which allows you to view the
speaker bracket and voice coil connection
leads through the diaphragm. Although the
visual effect is not exciting, the polyolefin
copolymer is a mighty tough material, ap-
propriate for this demanding service.

The outer edges of the speaker dia-
phragm are flexibly connected to the inner
ring of the speaker basket frame by means
of a rolled- EPDM rubber surround, about
which I will have more to say later. The ac-
tive portion of the speaker diaphragm has a
far smaller area than appears at first sight
and consequently, the acoustical output of
the woofer is remarkably efficient when the

real area of the speaker is considered. The

woofer’s voice coil diameter is 25mm and
the speaker magnet appears to be a fairly
conventional high energy ferrite assembly
designed for reasonably high amplitude
(long throw) movement of the speaker.

The tweeter is also of unusual design and,
like the woofer, uses a fairly esoteric dia-
phragm material. In this case, the dia-
phragm is a soft dome, plastic impregnated,
woven material carefully selected to achieve
a wider polar dispersion or radiation pattern
than most of the comparable units on the
market. This diaphragm is directly con-
nected to a 25mm diameter voice coil,
which ensures that its power handling
capacity and peak output are way above
average.



Decay response spectra.
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The tweeter diaphragm has been supple-
mented by an “acoustic matching plate”
which Tannoy claims ensures improved
acoustical output to the surrounding air
mass. It is also to provide an enhanced wide
listening window with simultaneous im-
provements in the frequency linearity at
high frequencies (2kHz to 20kHz). This
matching plate uses a simple tapered inner
edge profile, extended radially into a flush
face plate element. The tweeter arrange-
ment sits flush with the face of the speaker
cabinet to provide optimal propagation over
the primary frequency range. This seem-
ingly obvious approach has been over-
looked by most other speaker designers
and, when correctly implemented, can read-
ily tailor a specific portion of the frequency
response to modify its characteristics. A lit-
tle more thought leads one to the obvious
conclusion that by introducing extended
contouring of the taper, wider and more sig-
nificant enhancement could be achieved
over a greater range of frequencies.

All the primary exposed surfaces of the
cabinet, as well as all the front surfaces
which are not normally exposed, are well
finished with genuine walnut veneer. With
the cloth-covered, tapered face speaker
grille attached (by means of plastic plug-in
clips), the unit presents an extremely neat
and particularly attractive appearance. The
cabinet is constructed from moderately
heavy medium density particleboard, the
surfaces of which are reasonably well
damped on the top and bottom panels, but
not as well damped on the two sides or rear.

The inside of the cabinet uses a glue
bonded open cellular urethane foam on all
secondary surfaces and the speaker cross-

over uses hard-wired second order low pass
and high pass filter sections, which are
screw fixed on the inside of the back panel.
The recessed speaker terminals use a pair of
gold-flashed screw terminals of unusual de-
sign, which will accept both spade lugs or
bared wires up to 4mm in diameter.

Objective testing

I was a little apprehensive before the first
stage of the objective testing, as I had previ-
ously been very critical of the Tannoy “Lit-
tle Red” monitors. The first series of tests
to determine frequency response in my ane-
choic room, revealed a rather unusual phe-
nomenon, namely a strange notch in the re-
sponse at 180Hz which the second speaker
also showed. A closer examination of the
speaker revealed something that neither my
staff nor I had seen for quite a while. The
design of the speaker’s rolled flexible edge
gives rise to a ‘rim resonance’ effect where
the flexible surround interacts with the os-
cillating section of the diaphragm to pro-
duce an effective null at one specific fre-
quency. This cancellation phenomenon is
both frequency and position dependent, so
that the interference frequency drops with
increasing distance from the speaker cabi-
net. The interference is more significant
when measuring on the direct axis of the
speaker and is relatively insignificant at 30°
off-axis. You would be hard pressed to
easily hear or even detect this interference
phenomenon during normal programme
content because of the selectivity of the in-
terference pattern, but it did disturb me for
more than a few minutes until I worked out
what was happening.

When I had overcome my initial distrac-

tion, I was able to observe that the fre-
quency linearity of the M20s from 100Hz to
beyond 20kHz was remarkably good and,
although the output dropped off fairly
quickly below 100Hz, it was still reasonably
good all the way down to 60Hz. With in-
creased measurement distance from the
face of the speaker (on-axis measurements
at 2m), the picture did not change markedly
although the interference between the vent-
ing port and the woofer does affect the
shape of the low frequency response in the
80Hz to 140Hz region.

The response at 30° to the main axis is
still exceptionally good and the output at
20kHz is only 6dB down from the on-axis
response, which is more a credit to the de-
signers of the tweeter than it is to the de-
signers of the system. The near-field meas-
urements at Scm from the face of the woofer
and tweeter revealed that the cross-over fre-
quncy is approximately 2.2kHz, rather than
the 3kHz frequency specified in the techni-
cal literature. The woofer response is partic-
ularly smooth and when measured at such
close proximity, the problems of interaction
with the venting port are insignificant.

The frequency response exhibits a degree
of linearity which is comparable with that
provided by many monitor speakers and
which quite a few would be hard pressed to
match.

The impedance characteristics are very
unusual in that they exhibit two high peaks
at 18Hz and at 71Hz where the impedance
values are 57 and 51 ohms, respective-
ly. Whilst most modern amplifiers would
not be disturbed by such unusually high im-
pedances, there is always a possibility that
cheaper amplifiers or even low-powered
amplifiers would be driven into overload or
instability as a result of these characteris-
tics.

The measured phase response of the
speaker proved to be exceptionally smooth
and the level recording exhibits a degree of
phase linearity which is very much in keep-
ing with the more comprehensive picture
provided by the decay response spectra. In
this respect, although the speaker may be
only modest in price, the designers have
achieved very commendable results,

Having seen these characteristics, 1 was
not the least bit surprised to find that the
polar responses are equally good. Each of
the plots recorded at 1kHz, 3kHz, 6.3kHz is
clearly excellent. The 6.3kHz response pro-
vides a bandwidth which is within 6dB over
an arc of 150° whilst the bandwidth and uni-
formity of the response at 10kHz is out-
standing at within 6dB over a 110° arc. The
overall performance within the conven-
tional specification arc of 60° is more than
somewhat better than that provided by most
other quality speakers selling at two or even
three times the price.

>
ETI June 1986 — 37



Polar response plots.

Tone burst response. Upper trace is electrical
input; lower trace Is loudspeaker output.

6.3kHz (0.5ms/div)

The tone burst evaluation revealed some
traces of ringing, particularly at 1kHz and
6.3kHz, although the magnitudes of these
post-transient perturbations are by no
means unusual. The decay response spectra
however showed an unusually smooth per-
formance with almost optimal linearity
within the first 15dB of the decay and re-
markably little by way of ringing effects or
resonance in the normal mid-frequency re-
gion. What ringing is visible occurs pri-
marily at 6kHz and 11kHz as well as over
the 9 to 11kHz range which corresponds to a
natural resonance in the tweeter. Even
these characteristics are reasonably well
controlled and sufficiently attenuated below
the fundamental to give rise to only very
modest colouration.

The measured harmonic distortion
characteristics of the speaker revealed fairly
healthy distortion at 100Hz where the
power level had to be reduced to 90dB to
achieve a 4.2% distortion and much lower
distortion at 1kHz where, with the normal
96dB output, only 1% distortion resulted.
At 6.3kHz, the distortion is relatively low
with only 0.5% distortion resulting from the
96dB output at 1m.

The sensitivity is moderately low as the
speaker requires an indicated 10 watts of
power to provide 96dB at Im. My overall
impression of the objective performance of
the Tannoy M20s is that they provide an
above average performance which is essen-
tially very good.

Subjective testing

The initial subjective impressions of the
M20s was derived using the Swedish Hi-Fi
Institute test record “LYUD och hur det ska

MEASURED PERFORMANCE GF : TANNOY M20 GOLD LOUDSPEAKERS
SERIAL NO : 885811
FREQUENCY RESPONSE ; On-axis 60 Hz to 20 kHz -10dB
30° Of f-axis 60 Hz to 20 kHz -10dB
CROSSOVER FREQUENCIES : 2.7 kHz
SENSITIVITY :
{for 96dB average at Im) 9.0 Vr.m.s. 10.1 Watts (nominal into 8 Qhms)
90 dB 96 dB 96 dB
HARMONIC DISTORTION: 100Hz IlkHz 6.3kHz
(for levels indicated)
2nd -27.8 -40.5 -47.3 dB
3rd -41.0 -49.6 -52.5 dB
4th -56.1 -67.5 - dB
S5th -51.3 -£69.6 - dB
THD 4.2 1.0 0.49 %
INPUT IMPEDANCE 100Hz/7kHz 4:1
100 Hz t1.6 ohms
| kHz 31.2 ohms
6.3 khz 9.6 ohms
Min at 150 Hz 9.2 ohms
PEAK IMPEDANCES at 18 Hz, 7)1 Hz and 1200 Hz.
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lata”. The results of this were to confirm
that the speaker provides a crisp, relatively
clean output with modest colouration and
extremely neutral performance on most or-
chestral music. The last and most difficult
test track on the record surprisingly re-
vealed that the speaker had no difficulty
handling its nasty low frequency content
with input peak power levels of up to 300
watts and outputs in excess of 105dB at my
normal monitoring position.

With the test ‘speech and singing’ refer-
ence content, the immediate impression
gained was of a speaker with a degree of
natural reproduction, which is above aver-
age and both male and female voices sound
as they should. With Virgil Fox’s “The Digi-
tal Fox” (Ultragroove UG9001), the speak-
ers happily replayed the strident and per-
suasive power of the Garden Grove Com-
munity Church pipe organ with a realism
and fidelity which I found positively surpnis-
ing. My B&W 801F monitors provided a
cleaner low frequency on the lowest organ
notes, but considering the price difference,
I was nonetheless impressed.

With the Sheffield Tract Record, the im-
mediate impression | gained was. of a
speaker which provides superlative re-

e e e e e e e e e e e e e e e e e e

sponse for percussive instruments, remark-
able stereo imaging, crisp rise times, clean
decay times and acceptable colouration with
peak power levels ranging up to 600 watts.
Had I a more powerful amplifier than the
Yamaha M80 that I was using, I think [
would have been scared to apply it for fear
of destroying the drivers as this speaker sys-
tem does not incorporate a protection cir-
cuit. Even so, 1 really belted the speakers
with continuous average listening levels of
over 60 watts input and peak levels repeat-
edly pushing the stops on the amplifier, and
failed to destroy the speakers.

The next series of test material came
from CD discs, including Sheffield Lab’s
“Créme de la Créme”, track 2 ‘“The Higher
You Rise”, track 4 “Gone Buttlefishin” and
track 5 “Cripple Creck Breakdown™ which
provided superb examples of snare and kick
drum, organ and xylophone in which the
Tannoys absolutely revelled.

With the first track of Elton John’s “Ice
on Fire” (Rocket 826-213-2), I pushed the
peak input levels again to beyond 600 watts,
whilst with track 3 ““Soul Glove” | pushed as
hard as I dared with the amplifier’s input
line attenuators set to minimum. The peak
signal levels were by this stage topping

READER INFORMATION
SERVICE COUPON

110dB and the distortion, although clearly
audible was still acceptable
The last disc | used was Don Dorsey’s
“Bachbusters” (Telarc CD 80123) which is
a remarkable moog synthesiser-based disc
of some of Bach’s finest organ and orches-
tral works. The subsequent discs that 1 used
were all classical, and I must acknowledge
played at lower, more acceptable levels.
My overall impression of the Tannoy
M20 “Golds” is of a well designed speaker
which achieves a surprisingly good subjec-
tive performance for most recorded classical
music, good performance on popular music
and more than acceptable performance
when pushed hard to reproduce rock music.
Considering the miniscule size of their
enclosures, the M20s provide a healthy per-
formance with truly exceptional stereo im-
aging over an unusually broad arc. This is
matched by a superlative high frequency re-
sponse over the critical 10kHz to 20kHz re-
gion where most other speakers in their
price range do not perform nearly as well.
Whilst [ have previously been critical of
Tannoy loudspeakers, I believe that their
designers have achieved an unusually note-
worthy result with the M20 “Gold” speak-
ers which justly deserve the gold title. @
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“FREE" POSTAGE FOR ALL ORDERS OVER $50 DURING JUNE! “FREE" POSTAGE FOR ALL ORDERS OVER $50 DURING JUNE!'

WHAT'S NEW?

METEX
MULTIMETERS

These instruments are compaect. l
rugged, battery opersted, hand l
held 3 V2 digh muitimeters.

Duai-siope A-D converters use '
CMOS 1or auto-reroing.

polarity selection and over-range
indication. Full overioad is

MICROWAVE LEAKAGE |

R, SOLDER ROLLS MONITOR
Cat.No. Description Price Simple to use. this microwave l
T31000 .71mm 250gm $8.9: leakage detector can be used to
T31002 .71mm 500gm $15.95 protect you and your family by
731010 .91mm 250gm $7.85 mcmﬂg':'gl'lcg‘:\e l
JUN‘ -E‘.g;g f:—,,?ﬁ 3053’;2 ’;?gg miCIowave 10 ha2ardous exCessIve U 64" WOOFER
131022 1.6mm 500gm ... $13.95  ‘oakage. CENTRONICS GENDER ' e e
731030 .71mm 1 metre $1.50 Cat. A30001 only $12.95 CHANGER ﬁ.‘ N \ g:fﬁ:sm‘-%&
17’3;3333 'g‘m : m:;g s:g e e “ Freq. Response: 55 - 7 kHz

Impedance: 8 ohms
Power RMS: 15 watts.
Magnet Weight: 5 4 oz

non-mating Centronics cables.
@ All 36 pins wired straight through
$33.95

l ® Saves maoditying or replacing
METE

X 3800 '
MULTIMETER

Cal X15662

“FREE” POSTAGE FOR ALL ORDERS OVER $50 DURING JUNE!

FREE" POSTAGE FOR ALL ORDERS OVER $50 DURING JUNE! “FREE"” POSTAGE FOR ALL ORDERS OVER $50 DURING JUNE.

Festures..

® Push-button ONOFF power swiich

@ Single 30 position easy 10 use
rotary switch for FUNCTION and
RANGE selection

® 122" high contrast LCO.

® Aytomatic over-range indication
with the “1% displayed

® Automatic polarty Indication on
DC ranges.

©® All ranges fully protected plus
Automatic "Zg 0" of all r s
without short arcuit except ohm
Range which shows “000 or 001"

. H?h Sur?(e Voltage protection
1.5KV-3KV

©® Diode testing with 1 mA hixed
Current

® Audibie Continuity Test.

® Transistor hFE Test

SPECIFICATIONS

Maximum Display: 1999 counts

3172 digi type with automatic

polarity indication.

indication Method: LCD aisplay.

Measuring Methoa: Dual-siope In

A-D converter system

Qver-range Indication: "1 Figums

only in Ihe display.

Tomperature Ranges: Operating

0-C10 +40-C

Power Supply: one § volt battery

{006P or FC-1 type ot equivalent)

Cat Q91530 Normally $99.55
SPECIAL $79.95

N GNE

SA

METEX 3530
MULTIMETER

Features

© Push-tutton ONOFF power switch

® Single 30 position easy o use
rotary switch for FUNCTION and
RANGE selection

© 12" high contrast LCD.

® Automatic over-range indication
with the “1” displayed.

@ Automatic polarity indication on
OC ranges

® All ranges hylb ’?vmoc!ed plus
Automatic ‘Zg " of ail ranges
without short circut except 200 ohm
Range which shows “000 or 001

° H?h Sur?(e Voltage protection
1.5 KVI KV

© Capactance measurements 10 1pF

® Diode testing with 1 mA fixed
currant

® Audible Continuity Test

® Transistor hFE Test

SPECIFICATIONS

Maximum Dispiay: 1999 counts

31/2 dign type with automatic

polarity indication

Indication Method: LCD display.

Measuring Method: Duai-siope in

A-D converter system

Over-range Indication: "1 Figure

only in the display

Temperature Ranges: Operating

OC 10 +40-C

Power Supply: one 9 voit batt

{006P or FC-1 type of equivalent,

Cat Q91540 Normalty 929

SPECIAL $109

! SAVE

PC BOARD HOLDER
Better than an exira pair of hands!
A must tor all PCB work

Cat T12442 Normally $9.95
SPECIAL, ONLY $8.95

s pVE

TV INTERFERENCE

FILTER

Cuts CBMam signals interference.

Cat 111048 Normaily $5.95
SPECIAL, ONLY $4.95

L TP 4

TEXTOOL SOCKETS
P17016 16 pin $14.50
P17024 24 pin $14.50
P17028 28 pin $19.50
P17040 40 pin §22.50
xNoo02

COMPUTER AND DISK
DRIVE CASES AND
POWER SUPPLIES

5%" DRIVES

1 x 54" Slimline Drive Case
X11001 Bare Case 549
X11011 Case and Pwr Supply $109
2 x 5V/4" Slimiina Drive Case
X11002 Bare Case $69
X11012 Case & Pwr Supply $149

1x5V/a" Standard Drive Case
X11003 Bare Case $45
X11013 Case & Pwr Supply $109
2x 5V/4" Standard Drive Case

X11004 Bare Case $59
X11014 Case & Pwr Supply 5149

8" DRIVES

1x 8" Standerd of 2 x 8" Slimline.
and computer Cese (BB1)

X11006 e Case 599
X11078 Case & Pwr Supply $399

228" SlimHne Drives and
Computer Casa

(BB1 and BB2 etc)

X11007 Bare Case $145
X11017 Case & Pwr Supply $399

1 x 8" Slimline Drive Case
X11020 Bare Case $95
59

X11022 Case & Pwr Supply $1
Dusli 8" Slimline Drive Case
X11025 Bare Case $99
X11026 Case & Pwr Supply $275

GREY FLAT RIBBO
CABLE
Cat No. Description

WIPER DELAY

CONTROLLER AND

LIGHT ON REMINDER

ot s if lights are lert on and
.9:9&' 18 turned off.

@ Has both an audible and visible
alarm

® Allows windscreen wipers 1o be
Gelayed for up 10 20 seconds.

® Underdash or on dash mounting

® Designed for 12 volt negative
earth electrical systems,

© Compiete with mountng hardware

Cat A15070 $24.95

NEW SLOPING CABEs I
Ptastic with metal front panel,
avalable in two sizes:

Cat M10450 190x120mm $12.95

Cat. H10455 256x185mm $21,95
{measurements are approx. only) I

40!
g I
|

RITRON 19" RACK CASE ]
Tremendous Value! Dimensions
480(W) x 134(H) x 250(D)mm.

Cat. H10415 Normally $47.95
SPECIAL, ONLY $37.95

RITRON KEYLESS

CAR ALARM

The first shipment soid out

immaediately to the trade. They didnt

reach our own retall stores!

® Activalec and disarmec b)
1gnition key. 80 you Never Lrgol
o tum ft on

@® Multi-tunction, built in siren or
axternal siren, car signal hom
output.

@ Easy to inatali, no door
switch required.

® Automatic rese! after 60
seconds
(avoids noise poliution}

® Special sensor protects Sterec
orCB.

® 12vDC

Cat. S15054

Normaily $39.95
NOW $29.95

OMNI-DIRECTIONAL
WIRELESS MICROPHONE
Tuneable: 92 - 104MHz

Freq. Response: 50 - 15kHz
Range: Over 300 feet n open hed I
Modulation: FM

Power Source: 9V Battery I
Type: Electrel Condenser
Dimensions: 185 x 27 x 38mm
Weight: 160 grams.
Cat A10450

$19.95 l

ARLEC SUPER TORCH
A sophisticated rechargeable torch I
ideal for use in and around the
home, the car. the boat. etc,
FEATURES:
© Powerful buit-in Nicad batteries '
© Reflector head swived through

90 degrees.
@ 3 positon switch gives onvolV and

@ indicator lamp when recharging.

@ Charges rom mains. alectncity or
from a car batiery. I

oSy complete with
{A) SEC approved battery charger I
(B} Plug and cord for car lighter
socket,

C) Nu‘nay charging bracket with
XING SCrEWS.

©® 12 months guarantee.

Cat. A15055 Normally only $44.95

SPECIAL, ONLY $39.95 ‘--- L L L 1 1 ]

CIS 5Va" D/S DISKS
100% certified and error free
guarantesd! Where etse can you
get 100% guaranteed D/S D
diska for just $24.957711

Cat. €12440

ONLY $24.95

“Loss 10% for 10 or morell™

—_—

PROGRAMMABLE
24 HOUR TIME SWITCH
® 48 switching possibilines per Jay
© 240V AC, 2400 wan, 10 amp
@ Sunabie for turning on
Haaters/Coolers
pool fiter
electric blankets
appliances
waking you, even making the coflee’
fights etc for sacurity while you're
away from home!
@ Bargain Pnce!

Cat M22002 only §19.95

REGULATED DC-DC

CONVERTER

Built 0 10 a heavy duty sluminium

heatsink with 7 ampa. ldeal for

trucks and boais

® Input 24V DC

@ Qutput 12V DC &t 7 amps

@ Fully regulated with short circuit
protection

® Suze: 180(L) x 94(W) x 33(H)mm

Cat A15056 $33.95

)
MICRO PIEZO SIREN

@ Very small and easy 10 instali

® High impaci plastic. (white)

® Input 12V - 150mA

® Output 1100B at t metre, dual tone.
Cat. 515069 $13.95

PIEZO SIREN

. ® 4 pre2o units in a high impact

plastic cabinet

@ Input 12V DC - 200mA

® Outpul 115dB at 1m, dual tone

® Compact size 105 x 85 x 45mm
® Smart design suits intenor use

Cat. 515071 $23.95

ARGUS 726 ADJUSTABLE

MAGNIFIER WITH LAMP

Absolutely perfoct for Close up

work | intncate PCB's. projects. elc

will be 8 breeze under this superd,

adjustable magm'ymg famp.

® Magnfies 1 75 times

@ 40 wah Incandescent lamp

@ 2 spring-balanced arms,
extendable 1o 95cm

©® Adjustable heaa for optimum

viewing angle
. Fanlasnc':?alue"

Cat.

only 589

“SNAP TOGETHER"
PLASTIC CABINET

Top and botiom simply snap to-
gether (NG screws cequired), remov.
able front and back panels
Dimensions: 186(W) x 125(D) =
SO0(H)mm
Cat. H10118 $6.95

HI FI SPEAKERS

A comprehensive rsnge of
matched appearance speakers,
ofl with square sliver grey trames
and black cones - Idesl for
buliding up low cost speaker
syetems that will iook and sound
superb,

e

142" TWEETER
SPECIFICATIONS:
Sensitivity: 9008

Freq. Response: 1.2 - 20 kH2
Impedances: 8 ohms

Power RMS: 10 wanis
Magnet Weight; 2 02

Cat C10200 $4.95

242" TWEETER
SPECIFICATIONS:
Sensitlvity: 94d8

Freq. Response: 1.1 - 17 kHz
Impedance: 8 yhms

Powaer AMS: 10 watts
Magnet Weight: 2 0z

Cat C10202 $5.95
4" MIDRANGE

WITH SEALED BACK
SPECIFICATIONS:

Senshivity: 9608

Freq. Response: 650 - 15 kHz
impedance: B ohms

Power RMS: 15 watts

Magnet Weight: 3.6 0z

Cat. C10204 $9.95

442" MIDRANGE
WITH SEALED BACK
Ciothed saye surrounds.
SPECIFICATIONS:
Sensitivity: 9708

Freq. Response: 600 - 8 kHz
Impedance: 8 ohms.
Power RMS: 20 watts
Magnet Weight: 5.4 0z
Cat C10206

$12.95

Cat C10208 $15.95

8" WOOFER
RIBBED CONE

Cloth edge roll surround.
SPECIFICATIONS:
Sensitivity: 3408

Freq. Response: 55 - 8 kHz
impedance: 8 ohms

Power RMS: 20 watts
Magnel Weight: 5.4 0z

Cat C10210 $18.95

10" WOOFER
RIBBED CONE

Cioth edge roil surround.
SPECIFICATIONS:
Sensitivity: 9508

Freq. Response: 37 - 6 kiHz
impedance: 8 ohms

Power RMS: 25 watis
Magnet Weight: 10 0z

Cal C10212 $29.95

12" WOOFER
RIBBED CONE

Cioth roll surround.
SPECIFICATIONS:
Senslitvity: 9208

Freq. Response: 32 - 4 kHz
Impedance: 8 chms.

Power RMS: 30 watts.
Magnet Weight: 13.302

Cat, C10214 $39.95

PIEZO DIRECT
RADIATING TWEETER
Requires no crossaver, handies up
10 100 watts,
Sensitivity: 9848
24 volts
3.2 - 30kMz
Smm diameter

12“ HIGH POWER

MUSICAL SPEAKER

© Aluminium die cast cnassis

& Carbon fibre Impregnated cone
paper

& Foam edge

® Light grey cone, silver dust cap

® High temperature “NOMEX" voice

ol

C
SPECIFICATIONS:
Senshtivity: 970D
Frequency Responae: 50-4hHZ
Impedance: 8 ahms. I
Powee RMS: 6C wan
Magnet Weight: 30 oz I
Cat C10218 $59.95

“FREE” POSTAGE FOR ALL ORDERS OVER $50 DURING JUNE*“FREE" POSTAGE FOR ALL ORDERS OVER $50 DURING JUNE!



10W HORN SPEAKERS

Whte durabie plastic. B ohms

Cal C12010 Normally $9.95
SPECIAL, ONLY $7.95

Lo [ __J~—f~=F ﬂ---m-----ﬁ-
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ARLEC SUPER TOOL
A versatile 12V electnc 100 for

® Sanding

® Engraving

® Gnnding

® Polishing

® Cutting

® Driling

® Milling

® Erasing, etc

Features:

Operates on safe, low 12 votts from
mains electncity via AC adaptor
{suppiied). Light and easy1o handle
with touch switch and lock tor
continuous running. High torque
motor. 10,000 R.P.M. Can dnl 2mm
holes in steel. 2 year guarantee
Contents.:

® 12V Super Took

® Plugpack AC adaptor

# 1 sphencal milling cuter

® 1 wire brush

® 1 grinding wheei

® 4 drill bts, 0.6, 0.8, 1.0, 1 2mm

® Set of 5 chuck collets

® 6 eraser sticks

@ Instruction sheets

Cat. T12300 NORMALLY $49.95

SPECIAL ONLY $44.95

UV EPROM ERASER

Erase your £ PROMSs quickly and

safely This unit is the cosi eflective

Solution 10 your problems. H will

erase up 10 9 x 24 pin Jevices in

compiete salety, in about 40 minutes

{less lor less chips).

Features incluce

® Chip drawer has conductive foam
pad

® Mains powered

® High UV intensity at chip surface
ensures EPROMS are thoroughty
erased

® Engineered to prevent UV
axposure
® Dimensions 217 x 80 x 68mm
Cat. X14950 NORMALLY $99.95
SPECIAL, ONLY $89.95

LY >

' Gevnt

AA NICADS
(ROCKET BRAND)

Save up t0 50% off the regutar

price of $2.801
1

-9 10+ 100+
$1.75 $1.65 $1.40

MAGNETIC BULK

ERASER

The best and by ar the quickest way

1o erase tapes. c.assettes and

computer disks; Reduces noise

levels below rocorders own erase

head level. Or/OH swilch located In

handle 240V AC operation

Cat. C14950 Normally $34.95
SPECIAL, ONLY $29.95

STANDARD DESOLDING

PUMP

Light weight. powertul suction, tefion
. tips tefion and

ceramic. Length 195mm.

Cal T11241 $16.95. Now $14.95

MINI DESOLDERING
PUMP

Light weight, powertul suction, tefion
tip. Repiacement llps |oﬂon and
ceramic. Length 165mi

Catl V11251 $15.95, Now$13 95

DELUXE DESOLDERING
PUMP

Light weight, non conductive,
powertul suction, ceramic long lite
fip. One of the bast in the business.

210mm, replacement tip
HT3C ceramic

Cat. T11261 $22.95. Now $19.95

DIGITAL SPEEDO/

DIGITAL TACHO/

SPEED ALERT

ital readout {LED) for both

ta Lied

® Alarm with sound at variable
preset speed.

® Audible beeper and visual
ndicator.

® In budt kght indicator for night
dlumination.

® Designed lor 12 volt negative
earth electrical systems.

20kph
[ ] Oomolo'e with mounting hardware.
Normalt: 56&50

SPECIAL, ONLY

CORDLESS
RECHARGEABLE
SOLDERING IRON

® Built in sokder point itumination
© Easy replacemaent of solder tip
® Prolective stand which aiso

® Includes Nicad battery

@ Instructtion manual

® 12 months warranty

Cat. 12480 Normaily $59.95
SPECIAL, ONLY $49.95

)

FREE STANDING, FOLD
UP.MAGNIFIER
An ecconomically priced
magqnifier, lets you take care of all
those tricky fine detailed jobs so
often encountered In electroncs. of
any ol many other practical uses
such as home, work, hobbres e1c.
Cat, 712083 $14.95
SPECIAL, ONLY $12.95

“nands free”

BESWICK 88100
PROBE SET

CONTAINS: Compensaled probe
lead with ..

® Detachabie 8 inch earth lead

® Trimming tool

SPECIFICATIONS:

Bandwidth: 10:1 position 250MHz
at =3dB into 20 pF

Rise Timas: 10:1 position less than
1 4ns nominal

Switch Function:

(a) 10:1 attenuation +/— 1%, with
oscilloscope of 1 Mohm input
resistance.

(b) 1:1 attenuation with bandwdth of
10 MHz approx

{c) Reterence position. tip grounded
via 9 Mohm_ osailloscope Input
grounded

Input Capecitance: 16pF typical
depending Upon OSCOSCOPe
input capacitance.

Comper
of 15 to 60 pF input capacitance.
Working Voitage: 600V DC or peak
AC

$34.95

RECHARGEABLE 12V
GELL BATTERIES
Leakproof and in 3 converient
sizes. these long sarvice life
battenies are ideal for bur
systems.emergency lighting or as 8
computer backup power supply.
Ideal for many power needs

Cal $15029 12v 1.2 AH $12.95
Cat. $15031 12V 2.6 AH $39.50
Cat S15031 12V 4.5 AK $49.95
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Cat U21614 Normally $49.50
Save $20, SPECIAL 529.50
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DIODES SPECIALS

1.9 10+ 100+ 1000+
IN4148 Cat. 210135
3¢ 2%¢ 2¢
IN4002 Cat Z10150
4¢ 3¢ 2'2¢ 3¢
IN4OD4 Ca1.210107
S5¢ 4¢ 3¢

14¢

2V2¢

e 'S
CRAZY SPECIAL!
.
CRYSTALS SPECIALS

Wae simply have too many of these
in stock!

4.194304MHz ¥ 11022 $2.00
4.433618MHz Y 11023 $2.00
4.75MHz ¥11025 $2.00
4.915200MHz Y11026 $2.00 $1.80
SMH2z Y¥11030$2.00 $1.50
$1.60
$1.60
$1.80
$1.60
8.867238MHz Y11055 $1.80
10MHz Y11060 82 $1.80
12MH2 ¥11070$2.00 $1.80
14.31818MHz Y11072$2.00 $1.60
15MHz Y11075%2.00 $1.80
18MH2z ¥11082$2.00 $9.60
18 432MM1 Y11085$2.00 $1.60
Y11090 $2.00 $1.80

g

RCA GOLD PLATED
PLUGS AND SOCKETS
For those who need the uitimata in
connection. Essential for laser disc
players to get that taniastic sound

quality.

Plug Cat. P10151 $3.50
Socket Cat. P10150 $2.75
[ ey
oy DAY
Kva;ﬂcﬁs‘
LoW : |"
Y -
RELAYS
Mass«ve 3A conneclors
1-9 10+ 100+
S.P.D.T. $14060
$1.20 $1.00 $0.75
0.P.D.T. §14061
$1.50 $1.25 $1.00

MINIATURE BUZZER

5-15V Wiwte or blact
Cat C15062

10+

0% & e

RS232 & ‘D' TYPE
SPECIALS

Part Description Cat.No. Price
DEQS 9pin Female P10881$1.75
DE9P 9 pin Male P10880 $2.25
DESC 9 pin cover P10882 $1.95
DA15P 15 pn Male P106890 $2,10
DA15S 15 Female P10891 $2.25
DA15C 15 pin cover P10892 $1.15
DB25P 25 pin Male P10900 $1.95
0B25S 25 Female P10901 $2.95
DB25C 25 pn cover P10902 $1.20

12 WAY TERMINAL
BLOCKS

P18050 240V 10AMP $1.50
P18052 240V 15AMP  §1.75

TRIGGER
TRANSFORMERS
Cat M10|04

N ' e -5‘- D R G D @D A S e
“FREE" POSTAGE FOR ALL ORDERS OVER $50 DURING JUNE! “FREE" POSTAGE FOR ALL ORDERS OVER $50 DURING JUNE!
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ECONOMY ROTARY
SWITCHES

Cst. No Description Price
$13021 1 pol 2-12 pos. $+:99°$0.95
$13022 2 pol 2-6 pos $3.99 $0,95
$13033 4 pol 2-3 pos $3.03 $0.95
$13035 3 pol 24 pos $3:89-50.95 '

203 OFF A'I-L ! .

TOGGLE SWITCNES

Cat.No. Description Price
$11009 SPST mimi $1.20
$11010 SPOTeconmun  $1.75
$11020 OPOTeconmun $1.95
$11025 C/Ofteconmini ~ $2.25
$11030 OPOT C/Ottecon  $2.50
511034 4PDT mini $6.95

$11036 SPSTs1d125v3A $1.30

SPRING RETURN
TOGGLE SWITCHES '

19 10+
S.PD.T. Cat S11012 $2.25 $1.95
0.P.D.T. Cat.§11022 $2.50 $2.25

<

N

e 60

sh

WELLER WTCPN

SOLDERING STATION

The WTCPN Fealures:

® Power Unit 240 V AC

® Temperature controlled ron.
24 VAC

® Flexible silicon lead for ease of

use

® Can be left on without tear of
damaged tips!

The best 1s always worth hawing.

Cat. T12500 R.R.P. $129

SPECIAL, ONLY $99

LOGIC PROBE 3800A
Features 20MHZ memory. TTL/
CMOS operation. Normally $29 50

Cat. Q11272
SPECIAL, ONLY 329 30

ROD IRVING ELECTRONICS
425 High Street NORTHCOTE. 3070

VICTORIA, AUSTRALIA

Phone (03) 489 8866

48 A'Beckett St MELBOURNE, 3000

VICTORIA, AUSTRALIA

Ph_(03) 663 6151

Mail Order and correspondance:

P.0. Box 620. CLAYTON 3168

TELEX: A& 151938

MAIL ORDER HOTUNE
(03) 543 7877

lines)

FOSTAGE RATES

$1-$9.99 $2.00

$10-324 99 $3.00

$25-349.99 $4.00

$50-$99 99 $5.00

$100-199 5780

$200-3499 $10.00

$500 plus $12.50

This 18 tor basic postage only Comet
Road freight. bulky and tragile ilems
will be charged al different rates.
Certitied Post for orders over

$100 inciuded “free”

Registered Post for orders over

$200 included “tree’

All sates tax @zempt orders and
wholesaie inquines to RITRONICS
WHOLESALE. 56 Renver Rd . Clayton.
Phone (03) 543 2166

Errors and Omissions Excepted.

i2A0 SH3QHO 1Y HO4 39V1SOd . 3344 iINNC ONIENG 0SS HINO SHIAHO 1TV HO4 39V1SOd ,IIFHA.
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Project 1402

DIGITAL SAMPLER

Part 3: The sound of music

With the digital sampler built it's time to plug it in and put it to
work. In this final part to the series we tell how to solve a
problem like no echo as well as a few of our favourite things

for the sampler.

Glen Thurect
& Andrew Robb

IN THIS, the final part of our series on the
sampler we look at testing and using the
unit. Before getting into that, we should
outline what clse is needed. The essentials
are a microphone and some sort of ampli-
fier. Obviously the better the mic, the bet-
ter the sound, but that is up to you. The
variable gain stage will accommodate most
microphone types.

The sampler output level is around
140m Vrms so the amp used should be able
to handle this. You could use a home stereo
set-up or, if available, a more rugged instru-
ment amp.

Testing

Before applying the power, double check
to see that the diodes are correctly orientat-
ed, all electrolytic capacitor polarities are in
the right place, all integrated circuits have
pin number one in the proper place (note
that all the ICs face the same direction),
wiring is as per the wiring diagram and that
no solder has bridged between tracks during
construction.

Now assuming all is well connect the 9V
power supply plugpack and turn the power
on. No smoke? Good, we can connect the
amplifier and the sound source. Set the fre-
quency control to about 50%, DELAY
mode switch to DELAY, INT/EXT switch
to INT and PLAY/RECORD to
RECORD. Also keep MIX at 50% and
REGEN to 0%. The gain control depends
on the amplitude of the input signal and
must be set by experimentation. Next make
a short sound on the input. If the sampler is
operating correctly, you should hear the
original sound and shortly after, the delayed
sampled sound. Set the gain to a point just
below where distortion can be heard. If the
unit passes this test it is almost certainly in
proper working condition. If it produces no
echoed signal, or no sound at all don’t panic
since troubleshooting will be looked at next.

To check the other modes of operation,
firstly connect the 9V battery if you wish to
keep the sample after power is removed and
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then go on to *“Using it”.

The first thing to do when troubleshoot-
ing is to check all the power supplies. Using
a multimeter set to dc volts see that the
input 9Vdc from the powerpack does not
exceed 15V. If it is above 15V or below 8V
then the pack is probably faulty.

Before we continue you should remem-
ber that there are two system commons (or
grounds) that are used. One is an analog
common and the other is a digital common.
When taking a voltage measurement at any
point you must know what common it is re-
ferred to. If in doubt at any stage refer to
the circuit diagram.

So, with reference to the analog common
(say pin 3 or 5 of IC1) see that +V (pin 4,
IC1) is between +4 volts and +7.5 volts.
Also —V (pin 11, ICI) should be between
—4 volts and —7.5 volts. Now if the two
analog rails are unbalanced by more than 2
volts, IC1 or IC2 is drawing too much cur-
rent and problems should be looked for in
this region. Also look to see that R38 and
R39 are the correct values. Switch your
common connection to the digital one (say
pin 12 of IC6) and look at pin 24 of IC6.
This should be very close to 5 volts. If not,
IC13 is likely to be faulty.

If the power supplies are working cor-
rectly and there is still no sound, re-check
the wiring to the frequency pot to make sure
that the clock is operating correctly. If you
are not lucky enough to own an oscilloscope
you can still test the clock by measuring the
voltage on pin 3 of IC11 on the dc volts
range of a multimeter. This should read be-
tween 2 and 3 volts since the clock is a
square wave with fairly even mark/space
ratio. If the reading is OV or +5V (ref digi-
tal common) then the clock is not working
so check all associated components R45,
R44, C22, RVS and, as a last resort, change
IC11.

If there is a dc voltage of more than
20mV on the output (ref analog common)
then IC1 is the likely culprit but check to see
that the gain pot has been wired correctly,

specifically looking for dry joints on the
connections.

For problems associated with the unit not
triggering properly look firstly at the wiring
of the threshold pot. Then measure on the
2Vdc range the voltage at pin 13 of ICl.
This should vary between —10mV and ap-
proximately 1V as the pot is rotated. If not
check values and solder joints of R33, R34,
R35. Next, with no signal present, pin 12 of
IC1 should be around —20mV. As an input
is applied the dc voltage should change and
go positive. If it doesn’t, check for an ac sig-
nal at pin 1 of IC1 with an input present.
For no ac voltage check components around
ICla, b, c. When the ac signal is there the
fault lies with the precision rectifier based
around 1C4d.

If all these are OK but there is still no
triggering, make sure D8 is the correct way
around. The incorrect wiring of any of the
switches will also prevent triggering, so
carefully review this. Again, as a last resort
if nothing else can be found, look at the
input and output levels on IC10b, ¢, d, and
IC9a, b, c, d. For a NOR gate if there is
+5V on either input the output will be 0V.
A NAND gate will have +5V output if ei-
ther input is OV. If the gates don’t obey
these rules replace the IC.

Another possible problem may arise if
QI and Q2 are placed in the pc board the
wrong way. This could mean that the chip
select signals are not getting through to the
memories. This can also cause large standby
currents to be drawn from the battery when
power is removed.

Now we will look at a few problems that
could possibly occur when the unit is work-
ing but not sounding terribly good. Firstly,
even though turning the frequency control
to zero gives an apparent 3.4 second sample
time, the sampler is only designed to give a
172 second sample. So if you set the fre-
quency to below the 1/2 second point two
things will occur: clock noise will be heard,
and aliasing will corrupt the original signal.
As a result, the frequency control should be



set to approximately 60% or greater to do
sound quality tests.

Assuming this has been done and the
sampled sound is still squawking like a
dalek then the anti-aliasing filter is not
working. Check all component values as-
sociated with 1C1b and ICla paying particu-
lar attention to the capacitance values. If
the signal is getting through to the ADC
nothing much can be wrong other than in-
correct filtering.

If the clock noise is heard at the output
then the output filtering is at fault. Check
all components around IC4a, b, and c.

Using it

Hopefully your sampler has passed the
power-up smoke test without too much
trauma — now we can properly explain how
to use it and what all that unusual triggering
logic is there for.

Throughout the testing you probably
jumped the gun and started experimenting,
but we will go through the complete opera-
tion anyway. Starting with a recordipg,
switch to INTERNAL and RECORD
(DELAY off). In this mode as soon as you
hit the TRIGGER button, recording
begins. Set REGEN to zero and GAIN
about half way. The correct gain setting will
depend on your mic. MIX should be fully
clockwise, giving just the sampled sound.
As you should know, having digested the
theory part of this series, the sampler is de-
signed around a storage time of a 1/2 second
with a corresponding sampling rate of
8kHz. The actual clock design allows for a
variable sample rate to produce pitch varia-
tion during playback. We’ll talk more about
this later, for now keep FREQ at about half
way.

Now clear your throat and simulta-
neously speak and press. You should also
hear the sound go directly to the amp (the
DAC converts anything on the bus). Switch
to PLAY and press again. Hopefully your
voice should be faithfully reproduced.

There may be some clicks at the end of
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Figure 1. If it is not close to the system rest voltage, the last sample can produce an audible click.

the recording, we’ll get on to them later as
well. Now you can hear the result of varying
FREQ — noting that clock noise will be ex-
pected below 1/2 second replay. Recording
using INTERNAL triggering is useful when
the sound being recorded is continuous. In
this case manual control over the duration
of recording is necessary. If the playback
sounds distorted lower the gain accordingly
for future recordings.

EXTERNAL recording allows more con-
trol over the triggering, particularly for
sharp bursts of sound. Because it relies on
the actual sound for triggering, an ‘arming’
phase is incorporated. This means you can
set the unit up for recording without having
to worry about accidentally bumping the
microphone and triggering the thing off.
Then, after arming, the next sound to cross
the threshold-level triggers the recording.
Unles you have ultra fast reflexes, this is the
only way to fully record any sound. The
sampler is armed to record by switching to
EXTERNAL and pressing the TRIGGER
pushbutton when ready. The only external
trigger source of use when recording is the
actual input signal. A bit of trial and error is
needed to get thie threshold setting to a
point where it doesn’t trigger until the de-
sired moment, but is still sensitive enough
to capture the complete sound.

Externally triggered, playback bypasses
the arming step but is otherwise set up the
same way. You don't need to switch to EX-
TERNAL (this control is only recognised
when recording). If the TRIGGER thresh-
old is turned fully anti-clockwise, the bias-
ing set-up on the EXT TRIG input enables
a short-circuit to trigger the comparator. A
remote footswitch can then be used in the
same way as the built-in pushbutton.

Increasing the threshold changes the bias-
ing so that the comparator expects a more
positive voltage for triggering. Thus any
piece of equipment capable of generating a
positive-going voltage pulse (not greater
than about 5V) can be plugged into EXT
TRIG (high leve! triggering). Alternatively

the low-level signal input can be used.

Because playback allows retriggering at
any time, feeding an input signal straight
into EXT TRIG would cause problems. The
system would continually retrigger on every
positive-going section of the waveform. To
overcome this the signal, when fed into the
low-level input, passes through a precision
rectifier and filter which forms an accurate
positive envelope follower. This ensures
only one major leading edge per sound
burst. For one trial we used a guitar to trig-
ger the unit. Some rapid-retriggering did
still occur occasionally until the threshold
was increased to the level of the initial ‘pick’
spike.

That about covers the essential opera-
tions. More advanced recordings can be
made by using the regeneration control.
This controls the amount of playback signal
fed back to the input. Beginning with
REGEN off, record a simple sound. Now
turn it to about half way and record another
sound. The result will contain both record-
ings. By adjusting the amount of ‘previous’
sound you can create your own multi-part
harmony. If the REGEN is set too high, the
additional gain added with each regenera-
tion will rapidly cause distortion.

Some interesting noises can be generated
by using the feedback produced by the
amplifier/microphone to trigger the unit. It
is a bit hard to describe the result, so hold
the microphone in front of your amp and
trigger in EXTERNAL mode. The sound
should retrigger continually at a particular
point dependent on the distance between
the mic and amp.

So far the unit has been fine for playing
around with at home, but if you're more
musically oriented you’ll probably want
something more dynamic. Instead of a con-
tinually bruised thumb (from rapping a
microphone) you should rig up a drum-pad.
Of course, if you have the bucks, you can
buy professionally made pads but the home-
made style will work just as well.

Begin with a commercial practice pad p
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(available from most music shops). These
are designed with a threaded insert to en-
able stand mounting. We used an old cym-
bal stand — again it depends on your fi-
nances. Linked to the pad is a precision
audio transducer — a junked minispeaker.
(Anything that will produce a voltage when
hit will do.) Construction is completed by
gluing the speaker to the bottom of the pad
and hooking up a phono-cable. This then
goes to the signal input to provide a low
level trigger. Threshold set-up is done in the
same way as a normal microphone input.
All that is needed now are sticks and some
interesting sounds. It is amazing what sorts
of everyday noises can be used in a musical
way. For every hour of our testing we spent
another hour playing around with the wide
variety of noises created simply using a
microphone.

There is a lot of emphasis placed on com-
munication or syncronisation between elec-
tronic instruments nowadays, the most
prominent being the microprocessor-based
MIDI interfacing system. On a less complex
scale most synthesisers, sequencers and
drum machines also have a separate trigger
output suitable for use with our sampler.
Depending on the type of pulse, you may
have to use the low level input rather than
the high level one. High level accommo-
dates open/closed contacts or positive-going
pulses. One drum machine we tested, a
Korg model, provided a +6V signal which
went low on triggering. In this case the low
level input must be used. (There is sufficient
attenuation provided on this input to handle
+6V.) This pulse duration was measured to
be about 15ms and hence easily passed by
the input ac coupling. The pulse is then in-
verted by the precision rectifier to give a
positive going trigger signal. When using
the signal input for this purpose the gain
should be decreased to unity.

Finally, the DELAY mode — keeping in
mind the limited specifications, the delay is
still good enough for most purposes. It is ac-
tivated by switching to RECORD, EX-
TERNAL and DELAY ON. The frequency
pot now controls the delay length, from
88ms to 3.4 seconds. It is in this mode that
the MIX control is needed to enable the
original signal to be louder than the delayed
version. With REGEN set to zero, one echo
should be produced. Increased regeneration
increases the number of repeats, until infi-
nite regeneration, and finally feedback
swamping is reached. With very short delay
and a bit of regeneration the sound pro-
duced should be similar to the reverberative
ringing of your favourite small room. For-
mally, reverberation is a mixture of the sig-
nal passing through many different delays
(analogous to the sound taking longer to
bounce off the roof than the walis of a
room). Although the sampler has only one
delay, the sound produced is quite similar to
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the desired effect, giving ‘psuedo reverber-
ation’.

Important notes

Since the recording of the sample is what
this whole project is about we will take time
to discuss some of the things to keep in
mind when actually sampling. As is true
with most recording techniques it may take
a number of attempts before the wanted
sound or effect is obtained.

We mentioned before that sometimes a
click may be heard at the end of the sample.
This is the result of the particular sample
and will not always occur. In sampling jar-
gon this click is called a glitch. It can be best
explained by looking at the diagram in Fig-
ure 1. This shows two different samples
being taken of the same input signal. The
first recording is the worst case example of a
large glitch. This happens when the last
sample that is taken is furthest away from
the system rest voltage (the system rest volt-
age is the idle or non-operative voltage out-
put of the DAC). This glitch is heard as a
click if it is large. The loudness of the click
varies depending on how close to the system
rest voltage the final sample is. The best
case condition is shown in recording 2. The
last sample here is exactly the rest voltage
and hence no click will be heard at all.

In some of the more sophisticated sam-
pling devices there is the opportunity to de-
fine the start and end points of a particular
sample on playback. This means that a
glitch can be removed by backing up the
end point to the first sample that is very
close to the rest voltage. But alas, we do not
have this facility. We can get around it
though, by simply recording the same sound
until the glitch is too small to be heard. This
is usually not much of a problem since the
sounds are mostly easily repeatable.

Another interesting recording technique
that can be used is to alias the sample on
purpose. This means that the recording is
made with the frequency control between 0
and 50%. The sound is recorded as normal
but when replayed it is a very warped (but
still intelligible) replica of the original. This
can give some strange synthesised sounds
that can be quite useful, ranging from
daleks to chipmonks. After the recording,
try turning the frequency up on playback —
it’s even stranger.

But most of the time aliasing is not want-
ed. Keep the frequency control above 60%
and the input filter will do the rest.

Sometimes a very distorted or noisy sam-
ple is obtained. This may be the result of
either the gain being too low and hence not
using the full dynamic range of the ADC or
gain is too high and the input is clipping. In
either case a little experimentation is called
for in trying different gain settings until the
correct one for your input signal is found.
Once it is found, however, it will probably

not be changed until you use a new sound
source.

It is also very important to keep in mind
the way in which the sampling will be
started or triggered. Totally different effects
can be obtained using different triggering
methods. For instance, say we wish to
record someone saying ‘hello’, we can use
external triggering with a low threshold set-
ting and get ‘hello’ or with a higher thresh-
old setting and get ‘elio’. We could use in-
ternal triggering and get ‘hello’ or ‘hel’
Each of these techniques gives a different
sound so try them to get a few ideas.

When playing back a sample there are a
number of sources that can lead to retrig-
gering the sound when it is not needed.
Firstly, if a microphone is connected to the
input, acoustic feedback from the speakers
may have enough level to retrigger. This
can be fixed by turning the gain down or set-
ting the trigger threshold high.



Secondly, if the regeneration control is
not set to zero the sampled signal may re-
trigger itself. This can be very useful in
some circumstances to get a sound retrig-
gering at regular intervals but can be very
annoying if not wanted.

So there it is, a complete audio sampling
system. It has numerous practical applica-
tions in the music industry and can provide
hours of fun for friends and family. All the
techniques and theory discussed can be ap-
plied to digital acquisition systems in gen-
eral and it is in no way limited to audio
sampling.

Sampling is only going to get more and
more entrenched in modern day recording
so understanding the fundamentals will go a
long way. In the future with semiconductor
memory prices falling and microprocessor-
controlled sampling, flexibility will increase
and ‘real life’ sounds of sampling will be
heard coming from the strangest places. @ {

FOR SALE: EIGHT 256K PARALLEL Printer
butfer short form kit $39, serial converter board
to suit $18, printer sharer board to suit $12. For
more info send SAE to Don McKenzie, 29 Elles-
mere Cres, Tullamarine 3043.

FOR SALE: IBM PC type printer cables, DB-25-
to-Centronics 36-way, 2 metres long, $25 plus
$3 pa&p. Don McKenzie, 29 Ellesmere Cres,
Tullamarine 3043.

FOR SALE: OSBORNE O1 CP/M portable com-
puter with 2 single-density single-sided drives;
Fax-80 printer (Epson clone), 80 characters per
second; Zenith amber monitor; software, docu-
mentation, and manuais included; $1500 {whole
lot). Joanne Ellis, Block C, Flat 2, Hayman ls,
Qld 4801. (079) 46-9100 ext 693.

FOR SALE: CO-1686 CO-PROCESSOR. Runs
MS-DOS on a CP/M RAM-DISK driver, & 280
source code. $570 ono. (07) 359-1740 ah, (07)
221-1124 bh.

FOR SALE: VZ200 SOFTWARE: 25 exciting
games on one cassette for the incredible price
of $20 (inc p&p). Send cheque or money order
to Lee Tait, PO Box 13, Auburn, SA 5451 for
prompt dellvery.

FOR SALE: GOODMAN SPEAKERS, Triaxiom
212C, beautiful sound, large enclosures, $280
pair. Also Audiom 61, Audiom 70, Axiom 201,
Triaxiom 212C and Axiom 150 Mkil from $20
each. (02) 869-1840.

WANTED: EARLY BOOKS, magazines and It-
erature on wireless, radlo, electronics, hi-fi and
test equipment. Also early wireless sets and hi-
fi equipment. Cash buyer. (02) 869-1840.

PC Assembly
and
Manufacturing
Service

As an economical
alternative to in house
production.

- Latest Computerised
Assembly and
Soldering Equipment

- Competitive Prices

- Fast Turnaround

for further information
contact.

DUET
ELECTRONICS
414 St. Georges Rd

Thornbury 3071
480-5803 484-4420

ETI READER SERVICE 175

TECHNICAL
OFFICER —
SENIOR

(REF. 252)

THE UNIVERSITY OF
NEW SOUTH WALES

An experienced person is
required to take charge of the
design activities of the
electronics workshop.
Considerable experience in the
design and construction of
state-of-the-art electronic
circuitry and a good knowledge
of the current commerical
availability of components and
modules is required. The
appointee will work in a
stimulating environment and
will be responsible for the
planning and execution of the
specialized instrumentation
required by various research
projects throughout the School.
Applicants must hold an
appropriate Technical College
certificate or have completed
the equivalent of one full-time
year of a relevant degree or
diploma course.

Further information from

Mrs P. Shaw
(02) 697-4589

SALARY:
Up to $28,673

Please submit written
application to the

General Staff Office,
P.O. Box 1,
Kensington, N.S.W. 2033
by June 13, 1986

Equality of employment is
University policy.
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ESD HAZARD

DETECTOR

Electric shock therapy is about the last thing you want for
your vulnerable semiconductor components. But electrostatic
discharge can be as hazardous as any pair of probes in

a cuckoo’s nest. This device gives warning of any moving
electrostatic field which might zap your precious parts.

lan Thomas

“» ON

offF |
ETI-173 ESD DETECTOR

TO THOSE LESS aware than most, this
title might appear to be about a device to
detect some of the more brain disrupting
chemicals that are currently around. How-
ever it isn’t brains that this device protects,
it’s silicon.

Everyone’s aware that on a cold dry win-
ter’s day you tend to build up an electro-
static charge on your body so that when you
touch some metal object such as a tap or
door knob you cop a most unpleasant ZAP!
This zap is called an electrostatic discharge
and if it happens to jump on to a lead of an
IC or transistor then the poor device is
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never quite the same again. In the last few
years it has become more and more com-
monly recognised that semiconductor de-
vices are extremely sensitive to these stray
high voltage transients, and MOS devices
more than most. From a manufacturing
point of view it isn’t so much the outright
broken bits that matter (they can be found
during test) but the bits that are somewhat
bent. They appear to work but will go toes-
up after the equipment has been in use for a
few days or weeks.

IC manufacturers are aware of this prob-
lem and go to great pains to build protection

into the devices where pins are connected
out. There is, however, a limit to what you
can do without degrading the device per-
formance. In general the distributors are
pretty good and try to do the right thing; but
you, dear reader, may not.

An electrostatic charge is generated when
two insulating dissimilar materials are
rubbed together or even touched together
then pulled apart. The degree of dissimi-
larity and the amount of charge generated is
a function of the position of the two materi-
als in an order known as the Triboelectric
Series, part of which is given in Table 1. It is



Table 1. THE TRIBOELECTRIC

SERIES

Air

Human skin

Glass

Human hair ) POSITIVE

Wool

Fur

Paper

Cotton

Wood

Hard rubber

Acetate rayon NEGATIVE

Polyester

Polyurethane

PVC (vinyl)

Teflon
also a function of the humidity of the air, in- [
timacy of contact of the two materials and | _Tam_e Z'IYP'CAL_ELECTROSTATIC VOLTAGES
the rate of separation and is in general a
pretty inexact sort of thing but there are Means of generation Humidity
clear trends. You can see from the table , 10-20% 60-90%
that cotton is pretty much neutral (and xa"‘?"g acrass otpet 35,000 1500

| L alking on vinyl floor 12,000 250

hence cotton Shll"tS don’t charge up and zap AlGrEaaal banah 6.000 100
you). In general it’s the materials that tend Vinyt envelopes as per work instructions 7.000 600
to reject moisture that create the worst Common poly bag picked up from bench 20,000 1200
cha_rge problems as moisture tends to con- Work chalr padded with polyurethane foam 18,000 1500
duct and bleed charge away.

To give you an idea of the sorts of poten-
tials that ¢an be built up, Table 2 shows the
effect of various actions on a dry day and a
relatively humid one. It’s easy to see why
you can get a belt by walking across a carpet
on a cold winter’s day! A normal human
body insulated by your average sort of run-
ning shoes has a self capacitance in the
order of 100pF. A few quick prods at a cal-
culator shows that the stored energy in your
delicate body is about 60 millijoules. The
energy per discharge in the ET1-342 Pulse
Shaped CDI (Feb '85) was only 120 milli-
joules which explains why it hurts when you
touch something. Obviously a piece of sili-
con, the dimensions of which are measured
in micrometres, is blown to a thin haze!

In general MOS devices tend to be the
most delicate as a fundamental part of their
structure is a very thin layer of silicon diox-
ide which can be absolutely guaranteed to
rupture at the order of a 100 volts or so. For
this reason even power MOSFETs that can
cope with tens of amps at hundreds of volts
can be ruined by one little zap on the gate
lead. This certainly doesn’t mean that you
can do what you want with bipolar devices.
If sufficient energy is dumped into the input
junction then the device will fail.

In industrial situations where it’s abso-
lutely essential that these terrible things
don’t happen, quite exotic precautions are
taken. The top of the bench being worked
on is covered with conductive material (usu-
ally a type of conductive rubber) which is
grounded. The workers wear conductive
wrist straps which are grounded (through a
large resistor). Ionised air (which is slightly
conductive) may be blown over the work
area. On top of all this there is a whole
bunch of specifications and procedures to
cover all phases of assembly. About this

stage you're probably thinking it’s a miracle
anything ever worked and you might as well
give it all away. But ETI has a simple,
precautionary device that should help.

Design

Whenever a body is charged up to a high
potential then it is surrounded by an elec-
trostatic field normally expressed in
volts/metre, and if the body moves then the
field moves with it. If you’ve just been danc-
ing on your lovely new nylon carpet and
charged yourself up to 10 zillion volts then
the field from that charge spreads out from
your body quite a long way.

It seemed to me that an instrument that
detected the approach of this field and
sounded an alarm would go a long way to
avoiding blasted silicon. At least you would
be warned to discharge yourself. It’s ex-
tremely difficult (read expensive) to detect
a completely static electrostatic field but a
moving one is not such a great problem. A
simple thought experiment will explain the
problem and show how a detector could be
built.

Suppose we have two parallel plates of a
capacitor magically suspended in space
25mm apart and with an area of about
5000mm~, a not inconvenicnt size for a de-
tector. The capacitance between its plates
works out to be very roughly 2pF. Suppose
a field of 500 voits/metre is suddenly im-
posed across these capacitor plates (defi-
nitely ESD hazard conditions!). The poten-
tial between the plates will immediately rise
to 12.5 volts (500 volts/metre times 2.5/100
metres). The problem is that any attempt to
measure the voltage (cheaply) will immedi-
ately bleed the charge away. Even a 10 me-
gohm resistor gives a time constant of only
20 microseconds.

This transient could possibly be detected
except for another major problem. The
whole world is filled with (it would seem)
literally thousands of volts/metre of S0Hz
mains hum and if a detector was built with a
bandwidth sufficient to detect the spikes
then it would be continually set off by
mains. This means that the detector needed
to opcrate on our parallel plate capacitor
must have a filter that cuts off fast before
SOHz to keep mains out. If the detector
doesn’t respond to frequencies above S0Hz
then the input RC time constant needs to be
very long, about a second! Hence the prob-
lem in building such a device. It must have
an incredibly high input impedance or alter-
natively huge capacitor plates to up the
sensing capacitance. With 2pF input capaci-
tance this gives a detector input resistance
of 500 gigohms! Even though the input im-
pedance of some MOS input op-amps ap-
proaches this figure, it isn’t a lot of use as an
actual resistor is needed to define reference
voltages. As 500 gigohm resistors are just a
little hard to buy this basic approach won’t
work.

It then occurred to me that we were
trying to detect voltages in the order of tens
of volts. This combined with the fact that
these days gain is cheap gave me the clue. If
one plate of the sensor capacitor plates was
connected to the other through say a
5000pF capacitor then the input tens of volts
would be attenuated to fours of millivolts,
but then the detector capacitor forms a
potential divider with the S000pF and in-
creases the size of the source capacitance.
In this case the needed detector input resist-
ance drops to around 100 megohms to be
usable. This is still a bit gross but getting
closer. From an engineering point of view p
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you can get 100 megohm resistors but they
are expensive and hard to procure. About
the largest 1 could find at Geoff Woods® was
10M. He had 22 megs but I settled for 10M
for reasons I'll go into later.

The next problem is how one can magi-
cally change a 10 meg resistor into a 100
meg resistor. The method goes by the de-
lightful term “bootstrapping”. Consider a
resistor with a voltage applied to one end as
shown in Figure 1. The current through the
resistor due to the imposed voltage is 1. If a
buffer amplifier with a very high input im-
pedance is connected to the top of the resis-
tor with a gain of say 0.9 and its output is
connected to the earth end of the resistor
then the voltage drop across the resistor is
no longer V as in Figure 1 but V-0.9V or
only 0.1V. This means that even though the
full V volts is being imposed on the resistor,
the current flowing into it is only 0.11 so the
effective resistance is multiplied by 10. This
would seem to be a pretty good trick to use.
It does have bad side effects like multiplying
all offset problems by 10 but if these can be
managed then a 10 meg resistor can be
changed into a 100 meg resistor.

Given the ability to artificially create a
very high input impedance amplifier, the
idea of a detector of changing strong elec-
trostatic fields seemed to be quite workable.
It should be in a small box to one side of the
work area and preferably run off batteries.
As the detector does not need a large band-
width (in the final device there is a lot of cir-
cuitry to reduce it) a very low power op-
amp such as the National LM4250 can be
used. The power drawn by this IC can be set
to almost any value required by an external
resistor. The op-amp bandwidth varies ac-
cordingly but even at microamp levels has
more than enough. The LM4250 is specified
down to 3 volts total supply voltage so the
detector could be powered off two penlight
cells. If the total IC power drain is kept
below a few microamps then the life of the
cells in the detector is effectively their shelf
life.

Circuit details

The actual filter used to attenuate the
50Hz is straightforward and 10M resistors
were used throughout. As there is effec-
tively 30 megohms between the positive
input and ground it is necessary to add in
about 30 megohms between the negative
input and the output to balance the effect of
bias currents in the op-amp. For the
LM4250 operating at a few microamps the
offset current (that is the difference in bias
currents of the op-amp inputs) is still up to 5
nanoamps. With 30 megohms this generates
a differential offsct voltage at the input in
the worst case of 150 millivolts. This could
be adjusted out with an offset adjust pot but
the problem is further aggravated by the
bootstrapping with R7 and R8. C7 had to be
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added to remove both the bootstrapping
and the high gain for very low frequencies
or the input simply floated all over the
place.

However, for frequencies between 0.5Hz
and 15Hz the detector gain is pretty much
flat and set by the ratio of R10 to R7+R8.
When 1 slogged through the algebra to cal-
culate the transfer polynomial for the cir-
cuit, one very interesting fact emerged: the
gain of the detector is proportional to the
size of C8. You will recall that the input to
the detector is actually a capacitive divider
made up of the detector plates and C8 so
the larger C8 is the higher the input capaci-
tive divider attenuation but then so is the
amplifier gain! They cancel out. Most seren-
dipitous! Once again, there are always
limits like offset problems that don’t show
up in the mathematics but basically it’s
whatever is convenient in the filter for C8.

Transistors Q1 and Q2 act to turn on the
Darlington transistor Q3 when the op-amp
output exceeds one Vy.. 1 wanted a nice
loud alarm when there was a hazard situa-
tion so I used one of the small 3 volt self
contained alarms. They’re nothing if not
loud. A quick estimate of the board area
needed showed it would fit nicely into a
plastic jiffy box 130mm x 70mm x 40mm
with a metal bottom. The metal case bottom
serves as one plate of the sensing capacitor
so plastic cases aren’t any good.

Construction

Everything is mounted on the pc board
including the batteries. You can copy the
artwork provided ‘or purchase transparen-
cies from ETI, or do it the easy way and buy
from the kit suppliers. However you do it,
try to stick exactly to the layout given.

Mounted over the board on 25.4mm
spacers is the second plate of the sensing ca-
pacitor. Three of the spacers are made of in-
sulating material and the fourth is metal and
carries the received voltage to the detector
input. 1 even chose to put a tiny slide switch
and the buzzer on the board (both of which
1 got from Tandy) just to make things com-
plete. The switch is included in case a situa-

tion arises where high fields can’t be
avoided (say you're building a Van de
Graaff generator and you don’t want to
have to throw it out the window).

Before the board components are assem-
bled it’s a smart idea to use it as a template
to drill the holes for the base plate and the
detector plate.

Hold the board exactly in the centre of
the base plate for the four mounting holes.
A dimensional drawing is given for the de-
tector plate but it’s a lot easier to simply
hold the board and plate together and drill-
them (more accurate too!). Note that the de-
tector plate is offset if you wish to use the
small slider switch mounted on the board.

Make sure that the IC and the electrolytic
capacitors are in the right way. The battery
case 1 used was one which held four penlight
cells. You can get battery holders that only
take two cells but if you look at where the
holder is mounted you'll see that it would be
impossible to get one of the cells in. The
four cell holders come in various brands,
some with nickel plated steel contacts and
some with aluminium. The aluminium ones
aren’t so good here as it's necessary to
solder to the springs and you can’t solder
aluminium! It's difficult enough with the
nickel.

Carefully cut away the side of the battery
holder that doesn’t have terminal clips. This
will leave you with a spring protruding
which should be straightened out. On the
piece of holder that was cut away there is a
second spring still riveted to the plastic.
Drill, bash or bend the rivet out and re-
trieve the spring. Straighten out the end of
the spring that was riveted so it can be in-
serted in a hole in the printed circuit board.
Mix up some Araldite or similar and glue
down the battery holder then insert the
straightened out spring so as to make a neat
two cell battery holder as pictured.

The next and nastiest bit is to solder the
nickel plated springs on to the large ground
area of the printed board. Nickel is a beast
of a material to solder and I must confess I
weakened and used el corodo Bakers sol-
dering flux but it has to be washed off com- P
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ETI-173 — PARTS LIST

Reslstors......... ....all YaW, 2% metal film
.10 megohm
.4M7

.1k0

Miscellaneous

ETI-173 pc board; 2 x AA bafteries; battery
holder; Piezo buzzer; slide switch; 3 x 25.4mm
insulated spacers, 1 x 25.4mm metal spacer;
hookup wire; 130mm x 70mm x 40mm jiffy box
with metai bottom; 5cm x 100cm metal plate; 4 x
4BA %" screws and nuts; Scotchcal front panel.

Price estimate: $25

*The prototype used metallised polyester film
caps such as ERO MKT1817 or MKT1826, or
Wima PR21 or PS21 but greencaps could be
substituted.
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ETI-173 — HOW IT WORKS

The alarm detects electrostatic flelds by
sensing the potential difterence they gener-
ate on a parallel plate capacitor. One plate
is the base plate of the case and the other
is a piate held by spacers above the detec-
tor.

Resistors R1 and R3 form a low pass fil-
ter with C5 and C6 to attenuate mains hum.
Further attenuation Is provided by C4 which
rolls off the operational amplifier IC1's re-
sponse. R7 and R8B serve two purposes. The
first Is to act as a gain determining element
which, together with R10 sets the gain of

the op-amp at 220. Also the node of R7 and
R8 has a voltage of 0.9 times the voitage on
the positive Input of the amplifier (and the
negative input too — such is the nature of
operational ampiifiers). R2, the input bias
setting resistor, Is connected to this node
so that any signals that appear at the Input
to the detector are also imposed, multiplied
by 0.9, on the other end of R2. This Is
known as- bootstrapping and effectively
multipiles the value of R2 by 10.

The overall effect of this is that any volt-
age that would be Induced on a capacitor

with plates about 20mm apart appears with
a low source impedance at the output of the
op-amp, attenuated 10 times when every-
thing is taken Into account.

Transistor Q1 is turned on If the op-amp
output goes more than 0.6 voits' positive
and Q2 Is tumed on If it goes negative.
Both collectors drive the base of the Dar-
fington transistor Q3 which In turn powers
the alarm. Thus excursions of +0.6 voits set
off the alarm or, tracing back through the
circuit, the detector will pick up flelds of
greater than 300 voits/metre.
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Precision Slit Tapes

‘Super” 201 is a flexible exira strong
photographically opaque. pressure-
sensitlve precision slit tape with ex.
ceptional adhesive characteristics. It
will not creep or lift it stretching is
avoided during application. “Super” 201
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pletely. The buzzer is screwed down and
both its leads soldered into the relevant
pads. Be careful as the polarity must be
right. Finally the board must be cleaned ab-
solutely scrupulously of all fluk and residue.
There are a lot of high impedances and
leakage could be a nuisance.

You need three insulating spacers and
one metal one to support the pickup plate.
The metal one connects to the pad that has
C8, R1 and R2 connected to it. If you
choose to use the little slide switch you’ll
find it necessary to trim one side of the
pickup plate so the electronics can be as-
sembled into the box. If you use another
type remember that both the positive and
negative supplies must be switched. I didn’t
bother with the clip leads for the battery
holder but simply soldered pieces of hookup

wire on to the terminals as they will never
be disconnected.

The board assembly is mounted on the
base plate of the box with four 4BA 3/8
screws. The screws are passed through the
board and one nut done up tight on each
screw, then the protruding ends of the
screws are passed through the four holes in
the base plate and another four nuts done
up to hold the board neatly in place.

Testing

Testing is really quite easy. Insert two
batteries and turn it on. The alarm should
sound for about 20 seconds or so as C7
charges to the offset voltage then it shuts
off. Let it settle for a few minutes then mea-
sure the voltage between pin 6 of the IC and
ground. Adjust RV1 until it averages out to

esd hazard detector

zero. This is a fiddly and odious task as you
only have to (literally!) wave your hand
near the detector input and pin 6 slams up
against the rails. Fortunately, it isn’t all that
critical. Once this is done, screw on the de-
tector plate and the unit is ready to go into
the box.

Finally before fitting the unit together
you’ll have to cut a hole for the power
switch. It makes sense to drill a few holes to
let the buzzer sound out. Slip the unit into
the box and screw it in place with the four
screws provided then turn it on. If you keep
well away from it, it should sound for 10
seconds or so then go quiet. Just waving
your hand close over it or touching the box
will set it off. Then you may leave itonina
corner of your workbench and breathe a bit
easier! -

00O
ONONO)
00O
ONONO)

oFf [_] ON

ETI-173 ESD DETECTOR
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SERIES 5000

INDIVIDUAL COMPONENTS TO
MAKE UP A SUPERB HIF1 SYSTEMI

By directly importing and a more technically orientated
organisation, ROD IRVING ELECTRONICS can bring you these
products at lower prices than their competitors. Enjoy the many
other advantages of RIE Series 5000 kits such as “Superb Finish”
front panels at no extra cost, top quality components supplied
throughout. Over 1,000 sold!

For those who haven't the time and want a quality hi-fi, we also
selt the Series 5000 kits assembled and tested.

WER AMPLIFIER

WHY YOU SHOULD BUY A “ROD IRVING ELECTIRQM

SERIES 5000 PQWES LY 5329

- . 4 “
‘FREE" POSTAGE FOR ALL ORDERS OVER $50 DURING JUNE!

leveloped by
ECTRONICS and is being supptied to other kit

suppliers.
SPECIFICATIONS: 150 W RMS into 4 ohms

POWER AMPLIFIER: 100W AMS into 8 ohms {(+ — 55V Supply)
FREQUENCY RESPONSE: 8Hz 10 20Hz 40~ 0.4 dB 2 8Hz 10 65KHZ,
+0=3 dB. NOTE: These figures are determindd solely by passive filters
INPUT SENSITIVITY: 1 V RMS for 100W ouput

HUM: 100 dB beiow tull output (flat).

NOISE: 116 dB below full outgal (ftat, 20KH2z bandwidth)

2nd HARMONIC DISTORTION: :0.001% at 1 KHz (0.0007% on Prototypes)
at 100W oupul using a + =56V SUPPLY rated at 4A continues «0.0003% for all
!rogfuencsos less than 10KHz and all powers betow chpping,

TOTAL HARMONIC DISTORTION: Determined by 2nd Harmoruc Distortion

"_;%above)

I RMODULATION DISTORTION; 0.003% at 100W. (50Hz and 7KHz
mxe 4:1

N’AGIJ\!': Unconditional.

Cat. K44771 $359

Assembled and tested $549
packing and post $10

PREAMPLIFIER

THE ADVANTAGES OF BU

svézc, ONLY 5299
SAVES20 ——

mmercial unit available that sounds as

PECIFICATIONS:

FREQUENCY RESPONSE: High-level input: 15Hz = 130KHz, +0::2108
Cow Level Input-conforms 10 RIAA equalisation + 10.208

DISTORMON: 1KHz :0.003% on all inputs {limit of resolution on Measunng
equipment due to narse limitation).

S/N NOISE: High-Level input, master full, with respeci 1o 300mV nput signai at
full output (1 2V)-9208 flat - 100dB A-weighted. MM Input, master full, with
respect 10 full outpul (1.2V) at SmV input 500hms source resistance connected.

8608 11a1'92dB A-wesghtec MC input, master full, with respect to tull output

{* 2V) and 200uV input signal: 1 71dB Nat »75dB A-wesghted.

$319

Cat. K44791 o~
Assembled and tested $599
packing and postage $10

“FREE” POSTAGE FOR ALL ORDERS OVER $50 DURING JUNE! “FREE” POSTAGE FOR ALL ORDERS DVER $50 DURING JUNE!

THIRD OCTAVE
GRAPHIC EQUALIZER

SPECIFICATIONS:
BANDS: 28 Bands from 31.5Hz to 16KHz.
NOISE: <0.008mYV, sliders at 0, gain at

packing and postage $10

SERIES 4000
1B EAKERS .,

8 Speakers with Crossovers ... $579

Speaker Boxes (assembied with grill
and speaker cutout) .$349

Crossover Kits - ' $249

Complete kit of parts (speakers,
crossovers, screws, innerband
boxes.) ... . . ’

Assembled, tested and ready to
hook up to your system

$995

Errors and Ommissions Excepted

FREE" POSTAGE F08 4

ELECTROSTATIC
PAZARRRETRGTOR KT,

It. or even its baby brother, umps on

the back of your IC or transistor, then
the poor device Is never likely 10 be
quite the same n. So, out of a
very ordinary cottection of bits and
s, ETI has tashioned a black
box thal will sit quietly on a corner of
i bench for years at a time and
when ever high tension
appears It may save you ajot of
trouble, pamcu%y L] ;ou ever work
with CMOS (ET1 173 May 86)
Cat. K41720
Please phone for price and
avallability

50 W AMPLIFIER
MODULE (ET1 480)
Cat K44880

(Heatsink opfional extra)

100 W AMPLIFIER

MODULE (ET! 480)
Cat. K44801 $
(Heatsink optional extra)

$27.50
29.95

'
]

=

ENNCTION.GENERATRR,

readout produces Sine, Triangle
and Square waves over afrequency
range from below 20Hz to above
160H2 with tow distortion and good
envelope stabiity. It has an Inbuilt
four-digit frequency counter for ease
and accuracy of frequency setting
{EA April ‘82, B2A03AB)

Cat. K82040

Cal. KB2041 $109

A-“uc-s $24)
— T

1R2AY BRASBINERTFE

TRANSFORMER

This EAlnverter is capable of drivil
mans appliances rated up to 300V,
and features voltage regulation and
full over load protection

(EA June '82) 82IV6

Nominal Supply: Voltage 12V DC
Output: Voitage see table
Frequency: 50Hz+-005%
Regulation: see table

Maximum Load: 300VA

Current Limiting: 30A (primary)
Efficiency: see table

= -

s ol 8
¢ & £ > 2o
>2 = =£7
£F & % ; K
HE R
2% 3% B3 & 35t
0 210 12 0 -
40 25 45 60 240

100 240 113 62 80
440 240 150 69 60
200 240 201 78 50
240 240 240 79 32
300 235 296 B2 2
PAP $10.00 Anywhere i Austraia

Cat. KB2062 Normally $219

Now on special at $195
HS UVERS &

Vo eemeemae sovnmetes orsseen

PLAYMASTER FWAM

ﬂm&m& BA/AM slereo

tunar will out perform anything
presentty available on the market.
regardiess of pnoe. As well as
including a FM tuner section which is
@very bil as good as any other
synthesised design. it is also the
only unit featuring a genuine
wideband, low distortion AM stereo
wner. Naturally, #t has a digital
readout, 12 station memory,
automatic seek and an option:
Infrared remote control.

(EA Dec. '85 Jan-Feb 86 85tu12)
Cat. K86020 $399

———

i E& ’7‘ 7

ﬂs"leﬁxgﬂlﬁﬁun be used

10 power up mains appliances ratec
up lo 40 W, or 10 vary the speed of a
tumiable As a bonus, it will also
work backwards as a trickle charger
10 lop up the battery when the power
is on. (EA May'82) B2IV5S

Cat. K82050 $69.95

save you hours in agonising whether
that ok op amp thats been sitting In
tha draw lor the last year

(ET1 April 85, ETI 183)

Cat. K41830 $26.50

ELECTRONIC

MRUSETRAR w movseuap

disposes of mice Instantly and
mercitully, without fait, and resels
itseit automaticaily. Theyll never get

away with the cheese again!
(ETI Aug.'84) ETI 1524
Cat K55240 $34.95

EAIMRER BURAN,

earspiftting
alarm which would be compact and
not draw much current? This is just
tha circuit for you. It uses a plezo
electric tweeter in a pulsed mode to
torm an arresting and very efficient
alarm. (EA Nov 82) 82AL17

$28.95
(battery extra)

AEM
KITS!

AEM DUAL SPEED
MODEM
The ultimate kit modem featunng
12007300 baud, case etc
Exceptional vaiue for money!
(AEM 4600 Dec '85)

Normaily $169
THIS MONTH, ONLY $149

AEM ULTRA FIDELITY
PREAMP

Now in stock! This superb preamp
inciudes the case, components,
prepunched front panel etc There's
nothing else 10
{AEM 6010,
Cat. K90000
LISTENING POST
{AEM 3500)

Cat K93015
STROBE KIT

inciudes perspex cover!
{AEM 9500)

Cat. K93018

Cat. k82111

85)
$269

$37.95

$59.95 cCar Ka1640

MULTI SECTCOR

ALARM ATATIONCssoss10ns

trom burglars with this up 1o the
minute burglar alarm system It's
easy to build, costs less than
equivalent commercial units, and
features eight seperate iInputs,
ndindual sector control. battery
back up and seft-test facility.
Specifications:

® Eight sectors with LED status
indication,

Two delayed entry sectors.
Varable exit, entry and alarm
time settings: entry detay vanable
between 10 and 75 seconds; exit
delay variable between 5 and 45
seconds; alarm time varnable
between 1 and 15 minutes.
Resistive loop sensing: surts
both nomally open and normaily
closed alarm sensors

Battery back -up with in-built
charger crcuft

® Buitin siren driver,

Complete kit including deiuxe
prepunched melal work and
electronics for only...

Cal KB5900 $129

PARALLEL PRINTER
$|m&ng§u;wng when ever
you want to change from one printer
o another? This low-cost project
should suit you down to the ground.
H lets you have two Centronics:-type
pnnters connected up permanently.
50 that you can select one or the
other al the flick of a switch.

(ET1 666, Feb, 8S)

Cab. K46660 $79.95

STRBFR ENHANGER, 1o

sounds good' The greatest stereo
n-ﬁ:gshm loses its magnificence it
the effect Is 0 narrow you cantheas
k. Thus project lets you cheat on
being cheated and creates an
‘enhanced stereo eftect with a small
unit whech aftaches lo T amp.
{ET11405, ETI. MAR 85}

Cat. K54050 $79.50

COMPUTER DRIVEN
RADIO-TELETYPE

TRANRGELY RS oring ror.

a tuil trasmit-receive system for
computer dnven radio teletype
station The software provides all
the latest “whizz-bangs” ike
spif-screen operation. automatically
repeating lest message. pnnier
output and more. The hardware
uses tned and proven techniques.
While designed 1o team with the
popular Microbee, tips are avaiaible

on Intert the un to other
computers (En Nov.'84) ET1 755)
Cat. K47550 $135

{gmﬁﬁm} mon tor your

multimeter. This checks zeners and
reads out the zener voltage directly
on your muttimeter. i can also check
LEDs and ordinary dodes.

(ETI May'83) ETI 164

$11.95

=1 12 Al [ =

ri¢

EA AM STEREO
Q&ggg Eﬁow broadcast in

Australia on an experimental basis

This add-on decoder works with the

Motorola C-QUAM system.

{EA Oct '84) 84MS10

Cat. KB4100 Normally $26.95
SPECIAL, ONLY $20.95

-

T oo e,

oo/ BaHerf o, rus

electric fence controller is both
inexpensive and versatile. Based on
an automative igintion cod, it
should prove an adequeate
deterrent to all manner of livestock

ally, its )y s
10 the relezanl clauses of Austrahan
Stnd 3129, (EA Sepl.'B2) 82EF9
Cat. KB2092 Normally $19.95
SPECIAL, ONLY $14.95

TRANBIRT 8 Lhes SR pec
tranststor, only 10 tind that it checks
OK? Trouble-shooting exercises are
aften hindered by this type of faise
alarm, but many of them could be
avoded with an “ln-crcuit”
component tester, such as the EA
Handy Tester. (EA Sept. 83) 83TT8
Cat K83080 Normaity $18.95
SPECIAL, ONLY $14.95

ROD IRVING ELECTRONICS
425 High Street. NORTHCOTE. 3070
VICTORIA. AUSTRALIA

Pnone (03) 489 8866

48 A Becaelt St. MELBOURNE. 3000
VICTORIA. AUSTRALIA

Ph. (03) 663 6151

Mail Order and correspondance’

P.O. Box 620. CLAYTON 3168

TELEX: AA 151938

MAIL ORDER HOTUNE
(03) 543 7877

lines)

POSTAGE RATES

$1-59 99 82

$10-824.99 $3.00

$25-349.99 $4.00

$50-399.99 $5 00

$100-199 $7.50

$200-3499 $10.00

$500 plus $12.50

Thia is for basic postage only. Comel
Road treight. bulky and tragile ttams
witl be charged at difterent rates
Certified Post for orders over

$100 included “free’

Registered Post for orders over
$200 included “ree

All sates 1ag @xempl OrCer s and
wholesate inquines 1o RITROMICS
WHOLESALE 56 Renver Rd. Clayton

VISA

Phone (03) 543 7166
[ ]
o)
L]
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Project 345

DEMISTER TIMER

Driving along in the wind and rain with a transparent rear
window thanks to your demister is one of life’'s small
satisfactions. Knowing it is heavily draining your battery is one
of its small, cruel but typical tradeoffs. Forgetting to turn the
demister off is an extra twist you can do without if you install

the ETI-345 demister timer.

Neale Hancock

WINTER IS NOW here, bringing with it
0‘|d dark mornings and equally unpleasant
e¥enings and a few extra problems for cars.
Whenever we brave the elements to g0 to
work or out raging, the electrical systems of

TABLE 1

_Timing constant M Pins connected

1

F Y

3 1,2

e 1-3
15 1-4
31 1-5
63 1-6
127 1-7
255 1-8

54 — ETI June 1986

our cars in particular will have heavy de-
mands placed on them.

Driving along with headlights on as well
as the internal heater and a few hundred
watts of music blasting out from the car hi-fi
system, large amounts of current are drawn.
Add to this the electrical current needed to
supply a rear window demister and the car’s
ability to supply charging current to the bat-
tery is somewhat reduced. This situation is
made worse when driving in wet conditions
and in heavy traffic, because the alternator
is not capable of supplying as much current
when the car is travelling slowly. And re-
duced charging current can cause the car’s
battery to be undercharged, leading to diffi-
culties in starting the car.

The rear window demister needs to be

switched on only long enough for the win-
dow to demist, then it can be switched off.
However, when concentrating on the traf-
fic, especially in adverse weather condi-
tions, that is easy to forget and the demister
draws current unnecessarily.

The amount of current drawn by a rear
window demister can be in excess of 10
amps, which is not surprising considering
the area to be heated. Therefore, by reduc-
ing the amount of time for which the demis-
ter is operating, a lot of current can be
saved — current which is better used to
charge the battery.

The ETI1-345 demister timer has been de-
signed to switch off the rear window demis-
ter after a preset time of either 10 or 20
minutes. The circuit is triggered when the



HOW IT WORKS — ETI-345

When power Is supplied to the voltage rails
of the circuit, the combination of R1, C2, R2
and Q1 creates a delayed positive going
pulse. R1 and C2 set the delay time for this
trigger pulse to go high. This delay gives
the circuit time to settle after the power has
been applied to the voltage ralls. R2 pro-
vides the negative going edge of the pulse.
Q1 is a programmable unljunction transistor
(or PUT for short) and its unique switching
characteristics enable this delayed pulse.

The puise from Q1 is received by pin 11
of IC1, which Is an XR-2240 timer chip. The
timing period is set by the combination of
R5 and C3; the following formula can be
used to calcuiate this time: T = M x R5 x
C3. When M = 255, R5 = 4.7M and C3 =
1uF, thus T = 1198 seconds, which s about
20 minutes. C3 has to be a tantalum capacl-
tor to reduce leakage thus making the tim-
ing more accurate.

Since pins 1 to 8 are connected together

the timing constant, M, Is equal to 255.
when the link connecting pins 7 and 8 Is
omitted M Is equal to 127, making the tim-
ing period 10 minutes. This timing constant
is determined by the number of pins con-
nected to the output (see Table 1). Resistor
R7 provides a signal path from the output
to the reset pin (pin 10).

The output signal from (C1 is high when
it Is counting through the timing period and
goes low when it is finished. When the out-
put is high the pnp transistor Q2 turns on,
allowing current to flow through the colii of
the relay. This current closes the contacts
of the relay, thus switching on the pear win-
dow demister. When the output from IC1 is
low, Q2 turns off and the coil of the relay
de-energises via D2.

The zener diode D1 protects the circuit
trom Ignition spikes when the car is started
and C1 provides smoocthing of ripples or ir-
reguiarities on the voltage rails.
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Figure 1. The location of the demister timer in the car’s demister circuil.

rear window demister is turned on. Since
the timer is triggered in this way, it does not
require any external controls, and the cir-
cuitry for the timer can be located anywhere
in the car.

The demister and the demister timer have
a common source of current. Therefore
when the demister is turned on, the timer is
turned on. And since the timer is triggered
by the demister being turned on, the trigger
signal has to be delayed to give the circuitry
time to settle before it is triggered.

Construction and testing

Firstly check your printed circuit board
for shorted tracks especially in the vicinity
of the two transistors; also check for breaks
in the tracks. Solder in all the resistors and
the capacitors, making sure that the tanta-
lum and electrolytic capacitors are orien-
tated correctly. Next mount the semicon-
ductors and the 1C, but check their orienta-
tion against the overlay before you solder
them in.

If you require the unit to time for 20
minutes solder in the link located near ICl;
if you require only 10 minutes of timing
omit this link. However, to make testing the

unit less time consuming it would be a good
idea to leave the link off the board until it
has been tested.

Finally mount the relay and the terminal
block and solder in three short lengths of 16
gauge wire to connect the pc board to the
terminal block. To connect the demister
timer to the car, use short lengths of wire
with standard automotive connectors, such
as bullet head or spade and lug type connec-
tors to one end, then screw the other end
into the terminal block.

To test the unit out of the car, connect
the circuit to any twelve volt source. The
relay contacts should close (this can be
checked by testing for continuity between
the wires which connect the circuit to the
heating element). They should open again
after 10 or 20 minutes (depending on
whether you have the link in or out). If this
docs not happen check your pc board for
wrongly mounted components or solder
bridges.

Mounting and operation

The demister timer can be located any-
where in the car close to the car’s demister
circuit. Under the rear shelf near the rear
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Project 345

window would be an ideal position, as it is
accessible to all wiring and is out of the way.
Wiring the demister timer into the car’s
demister circuit is illustrated in Figure 1.
Since the circuit is triggered by switching
on the demister, its operation is pretty much
automatic, however if the rear window
starts to mist up again for any reason (heavy
breathing in the back seat?) it can be retrig-
gered by switching the demister off then on
again. This will begin a new timing cycle.
Hopefully the ETI-345 demister timer
will save our motorist-readers some hassles

this winter. Happy and safe motoring! @
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Miscellaneous
ETI-345 pc board; 12 volt relay with 270R coil
and 16 amp contacts; terminal block; 16 gauge
wire; bullet head or spade and lug connectors.

Price estimate: $15
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Project 684

INTELLIGENT MODEM

The ETI-684 is without doubt the most complex software
project ever undertaken in an Australian magazine. It has a
list of features equal to that of professional models worth
twice the price, and conforms to all the principle data transfer
standards available in Australia. If you own a micro and need
to get into data transfer this is the answer. If you build nothing

else this year, build this one!!

Part 4
S. K. Hui

UNFORTUNATELY, SPACE DOES not
allow us to publish all the information you
need this month. Those of you who are
satisfied with kits will find them at quality
suppliers with the complete series of arti-
cles. The circuit diagrams, artwork and con-
struction instructions will be in next month’s
issue for those who like to make their own
circuit boards.

In a departure from normal practice, we
will not be publishing the software listing. It
extends over 4K, and we cannot imagine
anyone trying to enter it by hand. Copies of
the EPROM will be available from ETI for
a small fee if you can’t get it from a kit sup-
plier. Real suckers for punishment, or the

plain bloody-minded, will no doubt want to
disassemble it to see what we did. Go for
it

Features

® V21 300/300 full duplex

® V23 1200/75 half duplex

® Automatic baud rate selection on
reception (auto bauding)

® Other standards found overseas like Bell
103 and other 600/600 and 1200/1200
standards supported by the hardware

® Intelligent auto answer

o Intelligent auto dialling

® Fully software driven

® 48K RAM buffer
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SERIAL TRANSC!
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l CASSETTE INTERFACE ,
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® Cassette interface under Viatel standard
control

® Software controlled loudspeaking

® Responds to industry standard Hayes
commands

® Especially tailored for use by both
professional and hobby users

Protocols

We have only implemented two software
protocols in version one of the sofiware, be-
cause there are only two worth bothering
about in Australia: the CCITT V21 and
V23. The V21 standard is used by bulletin
boards and in many other data communica-
tions that involve personal computers. In-
deed, ETI has published several modems
already that use this standard.

The V23 standard requires the modem to
receive at 1200 baud. and transmit at 75.
This is the Viatel standard.

The total range of speeds that could be
supported is defined mostly by the 7910
modem chip, and could include 75, 300, 600
and 1200 in both directions. If it is desired
to use some of the other standards, this can
be done by altering the software and it is
likely that there will be some discussion on
this in a future article. There are some ap-
plications where it would be handy to go
faster, but the chips necessary to implement
these are horrendously expensive.

Another way of increasing speed without
recourse to faster chips is to use non-stand-
ard coding techniques. For instance, the
standard dictates that the modem communi-
cates in a series of bytes, each containing
seven bits. The bits are coded according to
the ASCII standard. This means that every
letter requires seven bits. Often, however,
it’s possible to put more information into
the code than one would think. For in-
stance, the code for A is 42hex. The code
for B is 43h. Say we wish to send AB. One
strategy might be to code A as 42h and B as
43h, and send 14 bits. Another way might



This picture shows the
architectural layout of the
prototype. Despite the numerous
components on the pcbs, two boards
together with the loudspeaker will be
in the same box. Note that since the
modem is fully automatic, there are
no toggle switches on the front or
rear panels.

_———

CHLERLE S,

be to code A as 42h, but B as +1, ie, one
more than the previous letter. Thus we need
only eight bits to send the two leiters.

In practice, it's possible to devise simple
codes like this that almost double the speed
of the modem, without any change to the
hardware. Of course, there are obvious
problems in implementing non-standard
procedures in any transmission device so we
have not offered that as an option in this
software. Nevertheless, it’s worth thinking
about if you are setting up a network where
you will have access to the modems at both
ends of the line.

The CHDF command has an intelligent
coding mode which, when active, sets a flag
in the program. This can be used to cause a
jump to a custom subroutine. If you are in-
terested in this option it will be necessary to
obtain a complete software listing.

One procedure we have adopted in order
to increase both flexibility and operator
easc is auto bauding. In this procedure, the
chip is cycled through the four speeds, look-
ing for the carrier from a sending modem. It

does this automatically when it wakes up, so
the operator doesn’t need to set it before it
can receive.

Intelligence

The automatic dial and answer functions
employ a considerable degree of sophistica-
tion to enable them to do their job properly.
In parts 1 and 2 (December and February)
we published in-depth descriptions of how
they work.

In our experience, the modem is now in-
telligent enough to recognise any conceiv-
able situation on the line and respond ap-
propriately. The situation is complicated by
the fact that the ETI-684 is designed to be
fitted in parallel with the phone. Many auto
answer modem designs require a separate
dedicated phone line because it’s so difficult
to handle all the permutations of line condi-
tion caused by the local phone.

For instance, we experienced consider-
able difficulty in making the software recog-
nise the difference between the local phone
being picked up and incoming ring tone.

The dial relay pulses from the local phone
sent the program beserk. In the end the
problem was solved with some discriminat-
ing timing.

Of course, it behoves one to be a little bit
humble at this point. One never knows what
the real world is like until it’s been experi-
enced.

Storage

There are two storage mediums on the
ETI-684: RAM and cassette. The RAM has
a number of uses. It's used to store files,
either from the local terminal or from the
line. It’s necessary to run the software, be-
cause stack pointers and other temporary
numbers are stored there. Also important:
it’s used to store user selectable parameters
that allow the modem to be configured to
the user’s requirements.

A ‘minimum of 8K must be in place for
these functions to work. This is contained in
one 6264 RAM chip. It’s possible to in-
crease RAM size to 48K by simply plugging
in another five ICs. The pnimary function ofp
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the extra RAM is for storing long files when
the modem is unattended. It’s also useful to
transfer files into the modem memory from
the local terminal’s memory because then
the modem can do its transmission while the
terminal is used for other things. To extract
files from the modem it’s merely necessary
to enter NEWS at the terminal. This will
cause the stored text to be displayed one
page at a time on the screen.

48K is a reasonably long text file, but it’s
rather limiting if you’re transferring exten-
sive data files, or programmes. The soft-
ware will send an overload signal when the
RAM overflows, which stops the data com-
ing down. This is probably OK if the opera-
tor is in attendance, but the idea of the auto
answer facility is that the unit should be able
to operate without human interference.
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What to do? Bigger memory is certainly a
viable answer, but it’s a very expensive way
of providing sizable mass storage. A disk
drive would be a better bet, but the drive
and control circuitry is rather complex, and
the data storage not all that great, say 360K .

What about some old fashioned storage?
Tape has some fantastic advantages. Apart
from being cheap, it records the audio sig-
nal direct from the line. To operate a disk
it’s necessary to strip off the audio fre-
quency and then record standard binary
bits, together with a substantial overhead in
terms of control bits generated within the
drive itself. The usual problem with tapes,
their slowness, is not really relevant here
because it's quite capable of recording at
the same frequency as the signal coming
down the phone line.

An additional advantage of tape is that a
special escape code has been formulated
within the Viatel protocol to allow for auto-
matic start/stop of the tape player. This
means if the modem receives the escape
code IBh 36h, it will start the tape and so
record the message. IBh 35h causes the
tape to pause, and IBh 37h stops it. To see
the tape contents on the screen of the termi-
nal the operator enters PYBK on the key-
board.

Hayes commands

The full extent of the operating ability of
the modem will be seen by considering the
commands it responds to. Most of these are
standard Hayes commands, aithough there
are a couple that are non-standard, which
we deal with separately.

)



Modem block diagram
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Speaker control:

MO turns speaker off.

M1 turns speaker on during dialling, an-
swering and call establishment, but
off as soon as the call is established.

M2 turns speaker on.

Online/offline control:
ATO go to online.
+++ go to offline after one second

wait.
Online means the terminal is connected
directly to the line through the

modem, so that anything typed on the
terminal will be sent directly to line. Off-
line means that the modem is no longer
connected to the line. Anything typed
on the terminal and sent to the modem
will be interpreted as a command rather
than a message.

Project 664

Terminating a call:
ATH hang up the call and go offline.

Response message:

QO enable the sending of the modem re-
sponse message to the monitor
screen.

Q1 disable modem response message.

Dialling command:

ATDv, nnnnnnnx dial telephone num-
ber nnnnnnn, redial if busy, wait if
ringing and put modem into the origi-
nate mode as soon as the other end
loops the line. Initiate call set-up
procedure automatically.

The prefix ‘v,” is used if dialling
through a PABX. If used, the modem
will dial the number v, then wait for dial
tone and then dial the number.

The suffix x may be any combination
of R,# or ;. R puts the modem into the
answer mode, # causes the modem to
automatically transmit a user code up to
16 digits entered under the ID com-
mand, and ; causes the modem to go to
offline mode once the call is established.

For instance, the code
ATD9, 6639999# R, will dial through a
PABX using 9 to get out, call the num-
ber 663-9999, send a user code and put
the modem into answer mode. On the
other hand ATD6639999 just dials the
number.

Non-standard commands

ATDnnnnnnnB The argument B in-
structs the modem to send out mes-
sages stored in the buffer automati-
cally as soon as the call to number
nnnnnnn is established.

CHDF displays the parameters stored in
the RAM and allows them to be
changed. These parameters are baud
rate, protocol, number of redials,
number of repeats to a non-data an-
swer, intelligent coding mode and
on/off control.

BUF Every character received from the
local terminal will be put into the
buffer instead of being transmitted to
line. Buffer overflow message will be
reported if RAM buffer overflows.

ID sets the Viatel user identity number
or bank transaction number (up to 16
digits).

PYBK displays the contents of the tape
on the screen.

CSO turns on the local cassette recorder.

CSF turns off the local cassette recorder.

NEWS displays RAM contents.

KILL instructs the modem to shut down
its power supply. It is only used if the
terminal does not have a DTR line. If
the modem has a DTR line on its
RS232 interface, then the power sup-
ply will shut down as soon as the ter-
minal is turned off. -

Been burgled?
Engine cross-firing?
Light bulbs burning out?
Can't share your printer?
Haven't got a light meter?

Aren't sure of your CRO's
calibration?

Can't pick-up stereo on your AM
radio?

Don’t know where those vibrations
come from?

You need Electronics Today's

S5 SIMPLE
PROJECTS

READY-SET-GO
LIGHTS

LIGHT BELE
UPESAVER
AM STEREO DECODER PRp—
TAPE AUTOSEARCH
i TRANSMITTER
VISRATION DETECTOR

AND LOTS MORE FOR
STARTERS AND

HOBAYISTS %
) §

DIODJ 1 -

B -

great new selection of Projects!

Simple for the Beginner!
Great for the Hobbyist!

At your N'ewsagent mﬂ!

Or send $3.95 plus $1.50 post and
packing to The Federal Publishing Co,
PO Box 227, Waterloo 2017 NSW.
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LABORATORY POWER SUPPLIES

APLAB offer a complete range of regulated DC bench/
rack power supplies combining high precision and
regulation capabilities with continuously adjustable
outputs.

Designed with single, dual and multiple outputs, these
power supplies can be used in either constant voltage or
constant current mode of operation.

Standard models include:

SINGLE OUTPUT
OUTPUT. Output
VOLTAGE: Current
0-30V 0-1A to 30A
0-70V 0-2A to 10A

DUAL OUTPUT
0-30V 0-1A to 2A

MULTIPLE OUTPUT
0-30V 0-2A to 5A

Fl'om $1 96 (not including sales tax)

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD.
€SIE» | ¢ 2JACKS RD. SOUTH OAKLEIGH. 3167
PHONE: (03) 5793622 TELEX: AA32742
y \ NSW: 559A WILLOUGHBY RD., WILLOUGHBY 2068
Ao PHONE: (02) 952064 TELEX: AA22978
7| SA.  31HALSEY RD.. ELIZABETH EAST 5112
PHONE: (08) 2556575 TELEX: AA88125

7
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NOW AVAILABLE OFF THE SHELF, 5
29 MODELS OF DC INPUT SWITCH
MODE POWER SUPPLIES

FEATURES

e INPUT-OUTPUT ISOLATION

e FLOATING INPUT AND OUTPUT
VOLTAGE ALLOWS EITHER
POLARITY

e INPUT VOLTAGES: 12, 24 or 48 V DC

e OUTPUT VOLTAGES: 5, 12, 15, 24 V DC
IN EITHER POLARITY IN SINGLE,

DUAL OR TRIPLE CONFIGURATION
e OUTPUT POWER: 12.5, 15, 40 or 50 ME
WATT

e SHORT CIRCUIT PROTECTION ELECTRONICS
® OVER VOLTAGE PROTECTION A DIVISION OF TLE ELECTRICAL PTY LTD
® HIGH EFFICIEN_CY SWITCH MODE 36 LISBON ST FAIRFIELD, NSW 2165
® LIGHT WEIGHT: 250 and 420 GM Telephone: (02) 728 2121, 727 5444
e ENCLOSED BOX FOR SHIELDING Telex: AA27922 Attn Amtex
AND EASY MOUNTING Facsimile: (02) 728 2837
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iDEAS FOR EXPERIMENTERS

The idea of this circuit from
Todd Groman of Swan View,
WA is to adapt a CB radio so
that it resembles those used in
the movie “Mad Max”. This
involves hands-free operation,
instant PA access and use of a
well disguised siren in the car.
In this option, the mouth-
piece is from a telephone
mounted inside the CB, to pro-
vide better pickup. SW1 is the
standard power on switch, SW2
and SW3 are for driver and
passenger respectively and pro-
vide line transmit and voice op-
erated transmit options. SW4
engages the PA option and sets
the appropriate volume. SW35
allows the speaker to be used
as an extension of the CB.
SW6 controls the siren module.

Sensitive heat
detector

This idea from J.P. van Leuven
of Everton Hills, Qid, was
originally designed as a thermal
detector for use in aero modell-
ing. Free flying model aircraft
depend on thermal conditions
to gain height. A simple elec-
tronic detector is not sensitive
enough to monitor the rate of
increase in temperature neces-
sary for this purpose. It can
also be used around the house
as a draught detector or to find
where heat is being lost from a
house.

An LM358 is mounted on a
DIL board together with other
components and the whole
thing mounted in a small zippy
box. From this extends a fibre-
glass arrow shaft, connected to
the box via a coaxial line plug.

At the sensing end four bead
thermistors are protected from
sun and wind by a shrouded
head constructed out of rigid
foam and a plastic cup. This as-
sembly is epoxied on to the
arrow shaft.
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IDEA OF THE MONTH

IN ouT K VOLTAGE
I LM317K ouTPUT
i 1 10u ADJ
25V st
4700;4 TANT 400mA
25V
= = 104 : 45mA O
2x12V e TANT -r 16R15W 50 A
1w — =
l » CONSTANT
© © CURRENT
OUTPUT

240vac
Nicad charger

H.F. Nissinck,
Western Australia

This simple circuit uses an
LM317 to derive three com-
monly used voltages and act as a
charger for nicads. The unit has
been designed to charge up to
eight cells in series at any of the
three charge rates. The advan-
tage of the circuit is that no set-
up is required, or circuit modi-
fications to change from con-
stant current to constant volt-
age.

82R
VaW

82R
VaW

—O COMMON

‘IDEA OF THE MONTH’ CONTEST

Scope Laboratories, which manufactures and distributes soldering irons
and accessory tools, is sponsoring this contest with a prize given away
every month for the best item submitted for publication in the ‘ideas for
Experimenters' column — one of the most consistently popular features in
ET! Magazine. Each month we will be giving away a 60 W Portable
Cordless Soldering lron, a 240 Volt Charging Adaptor together with a
Holder Bracket. The prize is worth approx. $100.

Selections will be made at the sole discretion of the editorial staff of ET
Magazine. Apart from the prize, each person will be paid $20 for an item
published. You must submit original ideas of circuits which have not
previously been published. You may send as many entries as you wish.

COUPON

Cut and send t0: Scope/ET! ‘Idea of the Month’
Box 227, Waterloo NSW 2017.

‘I agree lo the above terms and grant Electronics Today Interational all rights 1o publish my
idea in ETI Magazine or other publications produced by it. | declare that the attached idea is
my own original matenal, that it has not previously been published and that ts publication
does not violate any other copyright.”

* Breach of copyright is now a criminal offence.

Contest, ETI Magazine, P.O.

Title of tdea ... . 3
SIS .............. il e Ay W D A el -
Name

Address ... |

" Postcode

> PRIZE WORTH'
APPROX
$100

This contest is open to all persons normally resident in Australia, with the exception of
members of the staff of Scope Laboratories. The Federal Publishing Company Pty Limited,
ESN, The Litho Centre and/or assoclated companies.

Closing date for each issue is the last day of the month. Entries received within seven
days of that date will be accepted i postmarked 1o and including the date of the last day of
the month,

The winning entry will be judged by the editor of ETI Magazine, whose decision will be
final. No correspondence can be entered into regarding the decision

The winner will be advised by telegram the same day the result 1s declared. The name of
the winner, together with the winning idea, will be published in the next possible issue of ET
Magazine.

Contestants must enter their names and addresses where indicated on each entry form
Photostats or clearly written copies will be accepted but it sending copies you must cut out
and include with each entry the month and page number from the botiom of the page of the
contest. In other words, you ¢an send in multiple entries but you will need extra copies of the
magazine so that you send an onginal page number with each entry.

This contest is invalid in states where local laws prohibit entnes. Entrants must sign the
declaration on the coupon that they have read the above rules and agree to abide by their
conditions.
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INTRODUCING THE TIME-SAVER/MONEY-SAVER

CIRCUIT-BOARD-ARTWORK SOFTWARE

For only $1,250 SMARTWORK™ lets the
design engineer create and revise printed-
circuit-board artwork on the IBM Personal
Computer (or equivatent).

Forget the tedium of taping it yourself or
waiting for the technician, draftsperson, or
the CAD deportment fo get fo your project.

SMARTWORK™ (Version 1.20) is the only

low-cost printed circult-board-artwork editor

with all these advantages:

0O Conductor spacing always correct.

O Lines don’t become too namow.

O Connecting lines do not intersect other
conductors.

O Automatically seeks and draws shortest
route between conductors.

O Quick correction and revision.

O Production — quality 2X artwork from a
pen-and-ink plotter.

O Prototype — quality 2X artwork from a
dot-matrix printer.

O Easy fo leam and operate.

O Single-sided and double-sided printed
circuit boards up to 10 x 16 inches.

O Multicolour or black-and-whife display.

I Library storage and refrieval of your own
commonly used layouts and pinouts.

O Pen-and-ink plotters:
Houston Instrument DMP42, 52
Hewlett Packard HPGL 7470, 75, 7580,
56

OMicrosoft Mouse (optional), and other
compatibles.

This revolutionary software package

originates from the U.S.A. where it has a

proven record for reliability.

Entertainment Audio of Adelaide are

actually manufacturing the product locally,

which has obvious benefits:

O Quicker availability of new releases and
upgrades.

O Experienced engineers available fo help or
answer enquiries.

O For a FREE TRIAL of SmARTWORK™ and
further information, ring (008) 88 8414.

T g
i
B

1 Block movement and rofation for on-
screen cut and paste editing.

O Place text on either board layer.

O Separate silk screen layer.

System Requirements (SMARTWORK™
Version 1.20)

Entertainment Audio P/L

A VILLAGE ROADSHOW COMPANY

CJIBM PC, XT or close compdtible wih A
384K RAM, 2 disk drives Phone (08) 363 0454

CJ1BM Colour/Graphics Adaptor with RGB
colour or B & W monitor. + LI :."mﬁ&"g S

0O Epson MX/FX80/100 dot matrix printer.
ETI READER SERVICE 180

KEEP mzcouﬂ)m

ENDANGERED SPECIES

X YOUR PRODUCT
X YOUR BUSINESS
X YOUR EXPERTISE
If Telecom is privatised, its ‘Buy
Australian’ policy would disappear

overseas along with Australian ,
expertise. 0 ——/

Further information: AUSTRALIAN TELECOMMUNICATIONS EMPLOYEES' ASSOCIATION
PO Box 472, Carlton South, 3053.




Telecom Australia
The Vital Connection

BROADCASTING TECHNICIANS

Applications are invited from both men and women for the following position:

TECHNICIAN (Telecommunications)

(Several Positions)

Salary range: $17,865-$21,614.
Locations: State Broadcasting Branch — various country locations, Westem
Australia.

Duties: Operate and maintain broadcast and television transmitters.

Qualifications: Applicants should possess a Trade Cettificate as Technician
(Radio) or (Television) and have experience in sound radio or television
tfransmitter operation and maintenance. Possession of a Broadcasting or
Television Operators Cettificate of Proficiency is a preferred additional

qualification but not essential.

NOTE: Shift work could be involved.

Condiltions of service: Excellent working conditions exist including permanent
appointment fo Telecom Australia 9-day forinight, 4 weeks recreation leave,
cumulative sick leave of 2 weeks full pay and 2 weeks half pay per year,
matermnity leave, 3 months long service leave after 10 years and a contributing
superannuation scheme.

The successful applicant must satisfy the prescribed medical standard for
permanent appointment which is usually determined prior to commencement
of employment. Applicants not born in Australia must provide evidence of their

permanent residency status.

Applications: Enquiries can be made by telephoning the Broadcasting
Operations Manager on. (09) 420-7124. Written applications accompanied by
copies of qualifications, evidence of residency if appropriate and detailed
summary of work experience to be submitted to the:

Personnel Officer

TELECOM AUSTRALIA

State Broadcasting Branch, PO Box 6155, Hay Street East, PERTH WA 6000

Telecom Australia is an equal opportunity employer.
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[ COMPUTING NEWS _
Epson PC debut

The new Epson PC is a high-performance 16-bit desktop com-
puter that features streamlined design and modularity to meet
needs for expansion, at a competitive price.

In base configuration, the
Epson PC will sell for $2450 plus
tax while a completely optioned
system featuring a Taxan Super-
vision III colour monitor will re-
tail for $3450 plus tax.

The Epson PC will be avail-
able in two factory configura-
tions: dual floppy disks or single
floppy with a 20 megabyte inter-
nal hard disk, both with a mas-
sive 512K of RAM.

The base configuration comes
standard with an 8088 micro-
processor, 512K of RAM (ex-
pandable to 640K), a 360K, 54"
floppy disk drive, an IBM AT-
type detachable keyboard, a
built-in  Centronics  parallel
printer port, an RS232C serial
port and will be bundled with
MS-DOS.

The other factory-built config-

uration features a single floppy
disk with a 20 megabyte internal
hard disk.

A full line of components and
peripherals includes a 12" RGB
colour monitor with a corre-
sponding colour/graphics video
card; and a monochrome video
card for either the floppy or hard
disk versions.

The Epson PC can also be con-
figured with all IBM-compatible
enhancement cards. Other fea-
tures include three full-size IBM
standard option slots; an 8087
numeric co-processor socket;
speaker; and front panel ac
power reset and option switches
for easy access.

For further information con-
tact Epson Australia, 17 Rodbor-
ough Road, Frenchs Forest,
NSW 2086. (02) 452-5222.

Lower cost LAN

Software Corporation of Aus-
tralia has begun shipments to its
dealers of an innovative network
product which it claims will meet
most of the networking needs of
a majority of users — at a frac-
tion of the usual cost.

The product, EasyLan, carries
a recommended retail price of
$275 (plus tax if applicable) and
consists of a 10 metre length of
cable, a standard RS232 serial
connector at each end of the

cable, and two floppy disks.

Installation of Easylan is
achieved simply by plugging the
cable into the serial port of each
IBM-PC standard computer and
booting up with the provided
software. Once mounted, the
EasyLan software allows users
to share disk drives, printers and
modems.

Developed by Server Tech-
nology of Sunnyvale, California,
the new product includes a pass-

word capability to aid security of
files. While lacking many of the
features of higher-end LANSs,
EasylLan does accomplish the
two tasks which the majority of
users need most of the time:
transferring disk files from one
computer to another, and shar-
ing an expensive letter-quality
printer or other peripheral.

Up to 10 personal computers
can be linked in a star pattern
using Easylan. Because the

method of connection involves
the serial port of the PC, an
RS232 serial communications
card needs to be available on
each PC. Most IBM-PC stand-
ard computers already have that
capability. In addition, the PC at
the hub of the star needs a sepa-
rate serial port for each PC con-
nected to it. This is easily
achieved through the use of a
serial cable with inexpensive
DB-25 connectors.

New diskettes

Skarbek Trading has released a complete range of computer
diskettes including Media Tech disks, which are well estab-
lished in the US. These disks are suitable for all popular PCs
and come as single and double density, one or two sided. For
more information contact Skarbek trading on (03)842-7087.

CSIRO Viatel service

The CSIRO now has a database on Viatel carrying informa-
tion on home building hints, recently available CSIRO scien-
tific informational video programs, CSIRO school project in-
formation and CSIRO publications. It can be accessed by the
CSIRO Viatel index on screen 232.

Low cost serial/parallel converter
The Mode! 775 serial/parcllel converter from Alfatron comes
with an RS232 cable ready for plugging into a serial interface

- e fNEFS - D

on a PC. It converts all serial data to parallel in the Centronics
format. Internal shunts are provided to select baud rates, stop
bits and parity for the serial side. For further information con-
tact Alfatron on (03)758-9000.

PC-DOS to support extended memory boards
Digital Research Inc has modified Concurrent PC-DOS to
take advantage of the extended memory capability now of-
fered on the IBM PC. The boards enable Concurrent PC-
DOS operating systems to run multiple large applications
simultaneously. As well as the IBM PC, Concurrent PC-DOS
runs applications for compatibles such as dBASE, Lotus 1-2-3
and WordStar. For further information contact Arcom Pacific
on (07)52-9522.
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AMP INVITES
YOUNG AUSTRALIANS
TO EXPLORE NEW HORIZONS
IN POPULAR SCIENCE.

1

_IF YOU ARE UNDER 19, ENTER NOW! |

nnouncing AMP’s “Beyond 2000
Science Award for 1986.

Sponsored by Australia’s largest
insurer and most substantial investor,
this Award is open to all Australians

under the age of 19.

AMP5s “Beyond 2000” Science
Award invites young Australians to
create working examples of how
science can contribute to daily life.

The Award aims to promote
enterprise and ingenuity among young
people, and encompasses all categories
of popular science.

Entries must demonstrate
innovation, practicability and scientific
and technological content. Entries may
be as simple as a better safety pin or as
complex as the creative mind can
conceive.

The Award carries a total of
$40,000 in prizes. This includes a First
Prize valued at $18,000, including
travel, accommodation and science-
related visits within the U.S.A. There
will also be prizes at State and
Territory levels.

This Award has been establish-
ed by the AMP Society in order to
encourage Australias young people
to use their initiative and ingenuity.

It is hoped that by attracting a wide
range of new ideas this Award will be
instrumental in causing the community
atlarge to address the challenges in our
day-to-day living in the period leading
up to the next century and beyond.

The AMP Society is pleased to
be associated with the Seven Networks
popular series “Beyond 2000” and the
Australian Science Teachers’ Association.

Full details of how to enter are on the Entry Form and Conditions of Entry.
These can be obtained from AMP offices and representatives,

AMP,

or from Science Teachers at Secondary Schools.

BEYOND 2000 SC/EN(E AWARD

Australlans sharing Australia

For more information, an Entry Form
and the Conditions of Entry, send
this coupon to:

AMP “Beyond 2000” Science Award
Freepost 111, G.P.O. Box 2527
Sydney 2001

I No postage required.

Name:

I
|
Address: |
|
I

Postcode:

Telephone:
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USED
TEST

EQUIPMENT

WE BUY

WE SELL —
YOU WIN!

A NEW SERVICE TO
THE AUSTRALIAN
ELECTRONICS

INDUSTRY!

= Capricorn Computing Services Pty

For further information, contact:

CAPRICORN COMPUTING SERVICES

PTY. LIMITED

1st Floor, 1 Avon Road
North Ryde, 2113

 Ph: (02) 888-3544

Ltd, a well established broker of
computer equipment, offer for the
first time in Australia;

A TEST EQUIPMENT
MATCHING SERVICE.

= Selling — the perfect way to dispose
of your surplus equipment and get
that extra cash when its time to
upgrade.

Buying — the price you pay is
substantially lower than the new
equipment price. A real alternative
to the high cost of Test Equipment
purchase and upgrade.

You tell us whether you are a buyer
or seller (or both), what equipment
you want to sell or purchase and if
you have a specific model or your
general requirements. We then
match you up on our Database
records with the equipment that you
either want to buy or sell.

We do all the matching — Buyer to Seller Seller to

Buyer. You win the rewards in dollars $aved!!!

* CRO’S % SIGNAL GENERATORS * LOGIC
ANALYSERS % DATASCOPES * RADIO
EQUIPMENT % DEVELOPMENT EQUIPMENT

* POWER SUPPLIES

Master the

Microprocessor

Learn how Microprocessors
really work

.the practical way.

The Purpose of this
Course

There 15 & considerable.
expanding and world-wide
demand lor people with a
real knowledge of
microprocessors and
general computer
technology Such people
are needed lo design and
evaluate systems and to
assess and develop the
enormous range of possible
applications. both present
and future, of
microprocessors and (o
understand the instatiation
and servicing of the man
types ot equipment of which
they may form the most vital
component

{A microcompuler has
already been produced 1o
replace the mechanicat
programmer on 8 domestic
washing machine. Inr
example.)

This Course provides the
necessary basic information
to enable a stugent to really
understand the lunctioning
of microprocessors and
their supporiing crcuilry.

usually referred to as the
hardware”™ This 1s backed
up by showing how fo
program a microcomputer
for produce its “software”)
in the most fundamental
lorm of computer language
called "machine code
No previous knowledge of
computers 1s necessary
though a httle basic
knowledge o! electronics
plus digial and logic
crrcuits will be lound
helpltul
A special introductoty short
course 1s available to
provide this back-ground
nlormation, «f required by
an indwidual student on the
course without extra ftee

Student—Tutor
Contact

A qualthed Tutor 1s available
to every Student throughout
this Course in order to deal
with any queres which may
anse and fo assess certain
questionnaires wiuch are
1ssued to Students
throughucut the perod of
traimng

Certificate

Issued to all Students
completing the Course
successlully. Course covers
main requirements of the
City and Guilds Certit
n Computers

Practical

icates

Self
Study
Course

Post coupon now The Australian School of Electronics

Pty Ltd .P O Box 108. Glen lus Victoria, 3146

Please send your brochure without any obhgation to

Name
Address

Ens/8g

Postcode

L

How the Course is
organised

The basts for the practical
work in the Course is the
Microcomputer

This is supplied completely
assembled and ready to
use.

The Course text is carefully
arranged in sequence so
that each new section
follows logically from
previous work. Hardware
description and
programming technique
progress together, so that
the Student is discouraged
from treating them as
distinctly separate subjects
Following each section of
descriptive text, detailed
nstruchions are given in
order to use the
Microcomputer to provide a
practical demonstration of
each new function of
technique. This provides a
very powerful way of
learnming precisely how the
system operates. and
enables any possible
ambiguities in the Student’s
mund 1o be quickly resoived
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INSIDE YOUR COMPUTER 1

PROCESSOR

AND MEMORY

Day one: the computer breakfast; a whirring processor and

1024 bytes of special K!

Phil Cohen

THIS BEGINS a new series that looks at
the fundamentals of your computer. It’s de-
signed to teach you what actually makes a
computer tick. By the end of the series, you
should be familiar with all of the concepts
you need to write simple programs in as-
sembly language, and have a good knowl-
edge of what gocs on inside your computer.

Hardware

The most important parts of the com-
puter are the processor and the various
types of memory.

The processor is the central control
mechanism of the computer, and everything

that the machine does depends on it. The
processor follows the instructions that the
programmer has given and passes com-
mands and information to other parts of the
machine, to the screen display, the loud-
speaker, disk drive, and so on.

Physically, the processor looks unimpres-
sive, it’s just a large IC. Other ICs provide
the computer’s memory and a number of
other interesting bits and pieces.

Memory

While it's following a program, there is
often the need for the computer to store the
intermediate results of a calculation, or

¥ L
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ROM CARTRIDGE

Figure 1. The processor is the central contro! unit.
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keep track of a game score or other tran-
sient facts. For this, the processor uses the
‘RAM’ part of its memory.

‘RAM’ stands for read and write memory
(or random access memory) and it’s the
computer’s scratchpad. Any information
which is stored in RAM is lost when the
computer is turned off. Of course, for things
like game scores this doesn’t matter at all.

There is another type of memory in the
computer, called ‘ROM’ (read only memo-
ry). The difference between RAM and
ROM is that the information in ROM is not
lost when the computer is turned off, in
fact, it’s not possible to change what’s
stored in ROM without taking out the 1Cs
that make up the ROM.

When a computer changes the informa-
tion in its RAM memory, it’s said to be
‘writing to memory’, just as you would write
on a blackboard. When it looks at the infor-
mation in its memory, it is said to be ‘read-
ing from memory’. This is the significance
of the terms ‘read and write memory’ and
‘read only memory’. The computer can
never write to ROM, but it can read from
and write to RAM.

Programs

Some types of program are stored in
ROM and some in RAM. When you first
turn the computer on, without a games car-
tridge in it (if it is that sort of computer) and
with no cassette or disk in it, it will respond
in some way by putting information on the
screen, even just the name of the computer.

The program that tells the processor what
to put on the screen when the computer is
first turned on is in its ROM memory. It has
to be, of course, because if it was in its
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RAM, it would be wiped clean when the
machine was turned off!

Programs that are not already in the com-
puter when it is first turned on are stored in
a number of different ways. These include a
standard cassette tape that the computer
stores a series of tones on like Morse code
which it can later read as a program; a
floppy disk which apart from its shape
works in much the same way as tapes; and a
cartridge or plug-in module that holds one
program.

Programs that are loaded from tape or
disk, or typed in from the keyboard are
stored temporarily in RAM. When you turn
the computer off, any program that you
loaded in from tape or disk is lost. Of
course, it’s still on the tape, and when you
want to use the program again all you have
to do is to get the computer to load it from
the tape into its RAM again.

Game cartridges are a little different.
They actually contain ROM on to which the
game program (or word processor, or what-
ever) has been stored. The advantage of
cartridges over disk or tape is that you don’t
have to wait for the program to be loaded
into RAM — it’s right there on ROM
waiting to be read by the processor as soon
as the computer is turned on.

Tapes and disks are a bit like RAM in
that the information on them can be altered
by the computer. If, for example, you type a
new program into the computer, you can
store it on tape or disk so that it can be used
again later. The information on the tape or
disk is not forgotten when the computer is
turned off.

You can also store other information
such as a sequence of letters on tape or disk.

Inside a home computer. It's not as
complicated as it looks.

Why do computer makers bother with
RAM when tape and disk are better? Be-
cause RAM is a lot faster. Table 1 summa-
rises the advantages and disadvantages of
the various types of computer memory.

The ‘K’

The amount of memory that a particular
computer has is measured in ‘Ks’. One K is
1024 addresses. Each address can hold one
character such as a letter, digit or symbol,
one thousand words of a magazine article
(at an average five letters per word, plus a
space) will take up around 6000 bytes, or
approximately 6K of memory.

Notice by the way that ‘K’ is not the same
as ‘k’. The ‘k’ means 1000, while the ‘K’
means 1024. So one km is 1000 metres, and
one KV is 1000 volts, but 1024 bytes is one
K

When measuring the size of memory, it
doesn’t matter which type of memory you
are talking about; the K is used to measure
the size of ROM, RAM, and even disk
sizes.

For example, a typical computer nowa-
days will have 20K of built-in ROM (which:
holds all of the programs thc computer
needs when it is first turned on), 64K of
RAM, and maybe a disk drive which can
hold 360K of programs or other informa-
tion.

Processor power
There are a number of different proces-
sors and different versions of the same proc-

essors on the market all of which have their

“WHICH

RADIO DO
| NEED?"

...THE ANSWER IS
IN THE PALM
OF YOUR HAND

Whatever task you
have to do the ICOM
IC-40 is the one that can
handle it.

It's ideally suited for
farming, transport, sports,
bushwalking & boating.
Whatever the communica-
tion problem you need
to solve this is the radio
that’s being
proven every
day in a million
different uses.

Contact your
local dealer for
' a demonstration
of the most
advanced CRS
portable
available in
Australia.

Please post to:

ICOM AUSTRALIA PTY. LTD.
7 DUKE STREET WINDSOR 3182.
VICTORIA.

Name
Address

City Postcode
or phone ICOM on (03)51 2284

[€ 3 1COM
The World System
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INSIDE YOUR COMPUTER 1

advantages and disadvantages. Two impor-
tant measures of the power of a processor
are its clock speed and the number of bits of
information it can handle at the one time.

Processor speed is usually measured (a
little misleadingly) in terms of the frequency
of the clock oscillator that it is designed to
run with. For example, one processor may
be designed to run at 6MHz and another at
8MHz. I called this figure misleading be-
cause it is really only of use in comparing
different versions of the same processor.

For example, a cheap version of a partic-
ular processor may be designed to run at
4MHz, but its military-specification coun-
terpart (identical in every other respect)
may run at twice the speed — 8MHz. The
8MHz version will process exactly twice the
amount of information per second than the
4MHz version.

But a different type of processor alto-
gether may run at 3MHz, and yet outper-
form either of the two ‘faster’ ones. This is
because although it performs less instruc-
tions per second, the instructions may be far
more powerful in themselves, allowing it to
process more information per second. So
speed is only of use in comparing different
versions of the same processor.

The second figure that tells you some-

TABLE 1. INFORMATION STORAGE

Memory
is turned oft?
RAM yes
Built-in ROM no
ROM cartridge no

Tape, disk (magnetic media) no

Erased when machine

Able to be changed

by the computer? Fast?
yes yes
no yes
no yes
yes no

thing about processor power is the number
of ‘bits’ it will handle. The 8080 processor,
for example, is an 8-bit processor, while the
8086 is a 16-bit processor. I'll explain bits
later on in the series, but in much simplified
terms this means that the 8086 can handle
twice as much information in a single step
than the 8080 can.

Glossary

Byte: a measure of the amount of informa-
tion held in a computer’s memory; each
byte can represent a number between 0
and 255, which allows it to store any of
the letters of the alphabet, digits, sym-
bols, etc.

Cartridge: a plug-in box which holds extra
ROM with a program on it.

K: each K represents 1024 bytes of memory,
enough for about 160 words.

microbee

users and admirers 4. 3

For only $25.00 per year, you can join the

their microbee. Subscribers to Online, the
microbee journal, are privy to the latest

latest languages.

microbee

computer

ONLINE - A GREAT MONTHLY
INFORMATION PACKAGE

thousands of microbee owners who have found
the way of keeping up to date and in tune with

hardware and software releases, are entertained v,
by a myriad of applications and are tutored in the

Don’t let your microbee rest! Put it through its paces with
Online — your monthly upgrade kit in a magazine.

DV SUBS

o,

Name:__

YES' Please enter m§‘§§\\\ascription. as marked, to Online for one
o year (12 issues) at a cost of $25.00.

Magnetic media: a name given collectively
to disks, tapes and anything else that uses
a magnetic field on a moving material to
store information.

Memory: that part of a computer where in-
formation is stored outside the processor.

peb: printed circuit board, on to which the
computer is built.

Processor: the central control mechanism of
the computer; a large IC.

Program: a series of instructions which the
processor follows step by step.

RAM: read and write memory, memory
whose contents can be altered by the pro-
cessor, but which is wiped clean when the
power is turned off.

ROM: read only memory which retains its
information with the power off, but
whose contents cannot be altered by the
processor. ®

WiNicp hee
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Y Address:
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State:
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72 — ET! June 1986

ETI READER SERVICE 184

I ¢ Unless otherwise stated, your subscription will commence from the next issue to I
be published upon receipt of this form.
' * Single copy price $2.95 plus 30 cents p& h per issue within Australia.
* All subscriptions and enquiries should be addressed 10: l
The Subscription Officer, Online, P.O. Box 41, West Gosford 2250.

- o .
MBS 012/ET/JUNE



MICROBEE COLUMN

Sphere

Warren Wilson,
Aitona, Vic 3018

This program uses the hi-res graphic
facilities of the Microbee to produce a

00100 REM GRAPHICS/MATHEMATICAL WARREN WILSON WOWSOFT SOFTWARE1983

00110 CLS:POKE 220,25:INVERSE:CURS 16,1:PRINT" BASIC SPHERE BY WARREN WILSON
" { NORMAL

00120 INVERSE:CURS 22,3:PRINT" INPUT SIZ2E OF SPHERE ":NORMAL

00130 CURS 23,4:PRINT"[1) LARGE SPHERE":CURS 25,7:PRINT"[2) MEDIUM SPHERE":CURS

25,8:PRINT"[3) SMALL SPHERE"

simple sphere. 00140 CURS 21,10: INPUT"WHICH SPHERE NUMBER 1-3 ?";G
it has three options In size: large, 001%0 IF BG<=0 OR G=>9 THEN CURS 21,10:PRINTI[ASO 32):G0OTO 120
medium and small. The large size 00160 IF G=1 THEN LET N1%="LARGE SPHERE":GO-SO:H0=15:G1=30:H1=45:GZ=?5:H2=45'
sphere is large enough to see the ef- ggx;o IF 6=2 THEN LET Ni$="MEDIUM SPHERE":G0=490:H0=7,5:G1=40:H1=22.9:62=12,5:H2=
m;h?;s;"r;‘;faf;ﬁghg'mmed o 00180 IF 6=3 THEN LET N1$="SMALL SPHERE":G0=20:H0=3.75:61=20:H1=11.25:62=6,25:H2
use the colour facilities of colour Micro- =33 - 25
bees or the simple structure of the 00190 HIRES . Lm SPHERE
sphere could be modified to produce 00200 CURS O:PRINT Nis e
many different sphere-like shapes, for 00210 FOR N=1 T0 700
instance footballs or doughnuts. 00220 S1=51+0.00%
00230 SO=SIN{S1):C0=C0OS(S1)
00240 A=INT (GO¥#S0) ! B=INT (HO#CO)
00230 REM A=INT(80#S0) :B=INT(1S5#CO)
00260 SET A+220,B+120
00270 C=INT(G1#S0):D=INT(H1%CO)
00280 REM C=INT{(80#S0):D=INT(45%CO)
00290 SET C+220,D+120
00300 E=INT(G2%#S0) :F=INT (H2%CO)
00310 REM E=INT(25%#S0):F=INT{45%#CO)
00320 SET E+220,F+120
00330 NEXT N
00340 CURS 17,14: INPUT"DO YOU WANT ANOTHER SPHERE Y/N ?"jSi®
00350 S1%=KEY:IF S1%="" THEN 350
003460 IF S1$="Y" OR Sis%="y" THEN 110 ELSE POKE 220,111:END
H H 00100CLS
Sight read music 00110 PRINT" Sight Read Music"
R. McFadyen, 00120 INPUT"Select lowest note code ( 1 to 23 ) ";L
Turramurra, NSW 2074 00130 INPUT''Select highest note code ( 1 to 23 ) ";H
‘Sight Read Music' is Intended to be 00140 INPUT"Select delay (1 to 9)";T
used by instrumentalists and singers. R0l JRELIEER100
When a note appears on the bar 00160 HIRES:REM draw lines
lines, the note should be played or 00170 FORY~-112TO144STEPS
sung. After a short delay (which is OB T el A
preselected at the start of the program) 00190 NEXTY
s ritite"is scanded:ad naried. 00200 PLOT 80,112TO80,144:PLOT 84,112T084.144:PLOT 440,112T0440, 144
The range of notes is selected using 00210 PLOT 120.96T0128,88T0128, 160TO136,160T0120, 12070128, 112T0136,120T0128, 128
the note code for the Microbee (1 to 00220 FORY=96TO160STEPS
23). The range can be limited to one 00230 PLOT 300,YTO315,Y
note only it needed. 00240 NEXTY
The program is for naturals only; a 00250 FORN-1TO28:REM select note
program for sharps would require the 00260 READY.C
note codes in lines 350 to 410 to be 00270 IFC{LTHEN&460
changed to those for sharps. The data 00280 IFCYHTHEN460
in lines 470 to 500 are read two ata 00290 X=306:REM draw note
time, the first being the vertical position 00300 PLOT X,YTOX+4,Y:PLOT X+1,Y+1TOX+3,Y+1:PLOT X,Y-1TOX+4,Y-1
on the screen and the second the cor- 00310 PLOT X,Y-2TOX+4,Y-2:PLOT X+1,Y-3TOX+3,Y-3
responding note code. 00320 CURS272:PRINT" "
00330 PLAYO.T*4
00340 CURS272
00350 IFC~10RC=13THENPRINT"A"
00360 IFC~30RC-15THENPRINT''B"
00370 1FC=40RC=16THENPRINT"'C"
00380 IFC=60RC-18THENPRINT' D"
00390 1FC=80RC=20THENPRINT“E"
00400 IFC=90RC~21THENPRINT"F"
00410 1FC=110RC=23THENPRINT"G"
00420 PLAYC,8:REM play note. erase note
00430 PLOTI X,Y-1TOX+4,Y-1:PLOTI X,Y-2TOX+4,Y-2:PLOTI X+1,Y-3TOX+3.Y-3
00440 PLOTI X,YTOX+4.Y:PLOTI X+1.Y+1TOX+3.Y+1
00450 FORY-96TO160STEP8:PLOT 300,YTO315,Y:NEXTY
00460 NEXTN
00470 DATA 133,16.105.4.165,21,117,9,149,23,121,11,101,3,125,13,97,1,109,6
00480 DATA 137,18,113.8,141,20,129,15,109,6.137,18,121,11,125,13,149,23

00490
00500
00510

DATA 133.16,117,9,141,20,101,3,129.15,97,1,113,8,105,4
DATA 145,21
RESTORE : GOT0250
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'COMMODORE COLUMN o

Chris Baird
Glendale, NSW

The idea for this program came as a re-
sult of looking at all the printouts
around high school that had been done
by ‘Print Shop'. It prints strings up to
ten characters long on to the printer,
The word can be centered or not, have
the letters character used as the pixel
or a character of your cholce as the
pixel.

People with 64s will need to find a
friend with a VIC-20 and save the
CHAR ROM on tape and reload it be-
fore running this program.

Steps for running the program on a

64:

On the friend’s VIC:
POKE 43,0 : POKE 44,128
POKE 45,255 : POKE 46, 143
SAVE **CHAR ROM' '

On the 64:
LOAD *‘'CHARROM'' ,1,1
LOAD ' 'BANNER' '

® REM = =y e =

1 PRINT"J"

10 INPUT*STRING "} AS

20 JFLENCAS)>1OTHENPRINT*SORRY, BUT THE STRING 1S TOO LONG.M":GOTO0
25 IFAsS="§" THENEND

30 INPUT"ECENTEREO (Y/N)*:8s$

3% 2= "

40 1FB$="N"THENS 1

S0 IFBs="Y"THENB1

6@ PRINT"JUST TYPE Y OR Nis"1GOTO30

61 INPUT"CHARACTER PRINTEOCY/N)"ICSICS=RIGHTS(CS, 1 )iAL=D
62 IFCSCO"Y"ANDCSC(>"N"THENPRINT*TYPE Y OR N ONLYEM":GOTO61
63 IFCs="Y"THENAL=1

64 IFCS="N"THENINPUT“CHARACTER"122$122%=LEFT18$(22s,1)
63 IFB$="N"THEN100O

0 A=S-(LENCAST)/2)

30 FORI=ITOAIZS=23+" "INEXTI

98 Z$=28$+AS

81 IFLENC(ZS$)=10THENSA

D2 2s=2s8+" ":607T091

34 AL=2S

83 GOTOl1@

199 IFLENCAS)® 1OTHENT 10

125 At=As+" "t1GOTO100

119 OPEN3,4:0FENS,4,6:PRINTHE ,CHR$(21)1CLOSES

tee FORJ1=0TD?

13@ FNORI=1T7T010

140 PRINT"3"MIOS(AS,1,1)

1599 A=PEEK(7680@)

160 5:=32768¢(ABI+ ]

170 A=PEEK(S)

1€ 1FAL=1THEMZZ $=MIOSCAS, 1, 1)

190 FORJJI=7TOOSTEP-}

200 J=2¢1J

210 IFAAMDI ) =JTHENPR INTHI , 22 %5 : GOTOR22¢C

215 PRINTH3,* ";

220 MEXTJIJ, iPRINTIMNEXTI!

230 PFIMNT:CLOSE3

240 GOTO1

Status

C. Groenhout,
Watson, ACT 2602

Status is written simply to show the
status of the user port at any time.
When RUN the program clears the:
screen and prints up eight 0s in the
top left hand corner of the screen.
When any switch from SO to S7 is de-
pressed a 1 appears in the appropriate
position to represent the individual bits.

Status Draw, based around Status,
uses the Super Expander to draw on
the VIC's screen in high resolution.
Pressing SO will make the fine go up,
S1 goes down efc with diagonal lines
possible. By pressing all four switches
at once (S0-S3) the screen clears and
the ‘cursor’ is reset to the centre of the
screen,

' S'TTEEIRESS: *

S C=.5:PRINT"J"

10 A=PEEK(37136)

20 FOR8B8=0TO7?

30 C=C=x2

49 IFCAANDC) =0THENAS="]"+A$:GOTOSO
45 AS="0"+AF

50 NEXT

60 PRINT"H"ASIiAE=""1C=.5:60T010

'STATUS DODRALIYS

19 GRAPHIC2

20 X=80:Y=88:POINT2,511,511

30 A=PEEK(37136)

49 IFCAAND 1) =0 THENY=Y~13 IFY<DTHENY =0

S0 IFCAAND2)=ATHENY=Y+1: IFY>1S9THENY=159
60 IFCAANDA) 2O THENX =X -1 IFX{OTHENX =0

790 IFCAANDB ) =OTHENX=X+1: IFX>ISITHENX =159
75 IFA=240THEN:SCNCLR:X=80:Y=80

80 POINT2,X%6.4,Y%6.4

90 GOTO36

Quado

C. Groenhout,
Watson, ACT 2602

Quado is a simple experiment in quad-
rophonic drawing in high resolution.
The cursor starts in the centre of the
screen and by using the keys |, J, K
and M the cursor is moved around the
top right hand quarter of the screen
with the other three quarters following
in suit. The result? A picture, in four
colours, symmetrical in two axes which
you can sell off to any uninformed per-
son for a top secret plan of a new
microprocessor!  Note: This  pro-
gramme uses the Super Expander.

19 GRAPHIC2:X=80:Y=80:POINT2,511,511:POKE6GSO, 128
20 GETA$: IFA$=""THEN2D

30 IFAS="1"THENY=Y-1: 1FY{BTHENY=0

40 1FA$="M"THENY=Y+1: IFY >80 THENY =30

50 IFAS="J"THENX=X-1: IFX<8OTHEN~ =80

60 IFAE="K "THENX=X+1: IFX)>I6OTHENX =160

70 IFASC )" I"ANDASC > " J "ANDASC > "K "ANDAS< > "M" THENZ2O
80 REGION2:FOINT2,X*6.4,Y*%6.4

92 REGION4:POINTE,X46.4,(511-Y«6.4)+511

109 REGIONSIFOIMNT2,S511-¢(X*5.4-511),Y%6.4

110 REGIONS:POINT2,511-(X46.4-511),(511-V%6.4)+511
1908 GOTO20
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SOLDERING & DESOLDERING?

GO NO
FURTHER THAN

OHAKCO

¥ Easily replaceable, long
life nozzle, ¥ Accurate
temperature control

¥r Increased thermal
capacity — 40W heater

¥ Powerful suction % No
clogging * Quick, easy
filter replacement

¥ Super quick heat up

¥ Super-accurate control
over the entire temperature
range between 160°C and
420°C + High productivity
for the professional user
¥ Hakkos unique
temperature control which
is sensorless, zero-cross,
on/off switching

Heyden-Spike Co. Pty. Ltd.
Telephone: (02) 938-1566

Telex: AA74709

Fax: (02) 938-1467

ETI READER SERVICE 185

When we analyse the recent past and project the
immediate future, computers and communications
technologies play a vital part, but we must avoid the
tendency to look only to the hardware level. The fact
that technologists have appropriated words like
‘communications’, ‘information’ and ‘data’ and given
them electronic rather than social meanings, should
not disguise the fact that in the final analysis,
communications involves people and ideas, not
electronic bit and bytes.

People and ldeas . . . that's the side of
Australia’s Communications Revolution we tell
about in this informal look at today's world of
computers and telecommunications.

At your Newsagent now!

Or simply send $4.95 plus $1.00 post and packing to —
Federal Marketing Book Sales, P.0. Box 227, Waterloo
2017 NSW.

SHOPAROUND

ETI-1402: Digital sampler
Now, for a fraction of the cost
of the commercial product mu-
sicians can build this excellent
sampler. The only likely diffi-
cult to procure parts are IC3,
ZN429 available from Ferranti
Computer Systems, 22 Mandl-
ble St, Alexandria, NSW 2015,
(02) 698-5544, and IC2 the Na-
tional AD0820 available from
Geoff Wood. Both Jaycar
(02)745-3077 and Geoff Wood
(02)427-1676 will have the
complete kit, possibly All Elec-
tronic Components as well.
Boards will be available from
Rod Irving (03)543-7877, All
Electronic Components (03)662-
3506 and RCS Radio (02)587-
3491.

ETI-173: Electrostatic
hazard detector

Having this project in your
workshop will save you heaps
of trouble with your ICs or
transistors by beeping when-
ever electrostatic hazard
threatens. The complete kit
will be available from Geoff
Wood Electronics (02)427-1676
(nb: the new phone number
following the GWE move) and
Al Electronic Components
(03)662-3506. Printed circuit
boards will be available from
Force Electronics (08)212-2672
and from Al Electronic Com-
ponents.

ETI-345: Demister timer
This project is used to auto-
matically turn off a rear win-
dow demister after 10 or 20
minutes. All Electronic Compo-
nents, (03)662-3506, will stock
the complete kit, as well as the
pc boards. Force Electronics,
(08)212-2672 will also stock pc
boards. The only parts that
might be difficult to obtain are
the 16A relay, which will be
obtainable from RS Compo-
nents, (02)669-3666; and the
XR 2240 timer, which will be
available from Jaycar, (02)747-
2022.

Artwork

For those constructors willing
and able to make their own pc
boards and/or front panels, we
can supply same-size film
transparencies of the artwork,
positives or negatives as you
requirc. From the list given

below, select what you want
and address your request/order
to:

‘ETI-xxx Artwork’

ETI Magazine

PO Box 227

Waterloo, NSW 2017
When ordering, make sure you
specify positives or negatives
according to the process you
use. Your cheque or money
order should be payable to
‘ETI Artwork Sales’. Prices for
the artwork for this month’s
projects are as follows:
ETI1-1402 front panel ...... $8.00

side panel ........ $3.00
pcboard ......... $5.00
ETI-173 front panel ....... $4.13
pcboard ......... $4.60
ETI1-345 pcboard .......... $3.15

You might also care to know
that almost every pc board
(and most front panels) ever
published by ETI may be ob-
tained from:

AR Electronic Components

118 Lonsdale St

Melbourne, Vic 3000

RCS Radio
651 Forest Rd
Bexley, NSW 2207

For pc boards produced in re-
cent years, the following sup-
pliers either keep stocks on
hand or can supply to order:

Acetronics

112 Robertson Rd
Bass Hill, NSW 2197
(02)645-1241

Jaetronics
58 Appian Drive
St Albans, Vic 3021

Jaycar
117 York St
Sydney, NSW 2000

Jemal Products
PO Box 168
Victoria Park, WA 6100

Mini Tech
PO Box 9194
Auckland, NZ

Rod Irving Electronics
425 High St
Northcote, Vic 3070
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BOOKS or speciaL INTEREST . .

computer hardware
and techniques

ALMOST EVERYBODY’S PERSONAL
COMPUTER BOOK

Written for the computing beginner to break the enor-
mous barrier of jargon and mystique that seems to sur-
round computers. With a highly readable approach, the
author introduces the basic concepts and developes
them Into a general discussion on personal computers
Including choosing and caring for a PC. Also offers an
introduction to BASIC programming. 160pp.
HO144Z

$5.95

SECRETS OF THE COMMODORE 64
A beglnner s guide to the . 3558

$5.95

AN INTRODUCTION TO MSX BASIC
For those wanting to leam to program, Microsoft Ex-
tended (MSX) Basic offers a poweduland flexjpiavers

$6.95

INSTANT PROGRAMMING ON YOUR SEGA
SC3000 COMPUTER

Spiral-bound for easy use, this is THE Sega SC3000
beginner's book! In carefully explained, easy to follow
steps, it covers the function of each key and all of the
commands needed for super fast mastery of BASIC
programming. This is a book for do-ers: The second part
of the book teaches the real art of programming with
plenty of examples and subroutines. 84pp.
KOo51P

Can’t find it?

THE BEST VIC/COMMODORE SOFTWARE
Trying to find the most suitable software for personal
computers can be frustrating. The editors of Consumer
Guide have compiled comprehensive reviews of VIC 20
and Commodore 64 programs based on ratings by user
groups; further evajuation is given by the editors and
Commodore software experts Jim and Ellen Strasma.
Each review describes the program's purpose and fea-
tures, detalling both the good points and bad. Each prog-
ram has been rated for ease of use, clarity of written and
on-screen instructions, and overall performance. The
program’s price, publisher, format and hardware require-
ments are also included. The reviews are presented in
sets by topic: Word Processing, Business, Home,
Education, Networking, Strategy Games, Arcade Games
and Programming Aids. Spiral bound, 192pp.

K0052G $5450 $4.95

THE BEST APPLE SOFTWARE

Trying to find the most suitable software for personal
computers can be frustrating. The editors of Consumer
Guide have compiled comprehensive reviews of Apple i,
Il Plus and Hle programs based on ratings by user groups;
turther evaluation is given by the editors and Appie soft-
ware expert Roe Adams. Each review describes the
program’s purpose and features, detailing both the good
points and bad. Each program has been rated for ease of
use, clarity of written and on-screen instructions, and
overall performance. The program'’s price, publisher, for-
mat and hardware requiremets are also included. The
reviews are presented in sets by topic: Word Procesing,
Business, Home, Education, Networking, Strategy
Games, Arcade Games and Programming Aids. Spiral

bound, 160pp.
$850 $5.95

K0080G

SPOTLIGHT ON COMPUTER AWARENESS

An introduction to speaking confidently about how com-
puters work, their applications, their history (from abacus
to IBM) and employment prospects in computer related
fields Includes a comprehensive glossary. 84pp.
HO145P $695 $4.95
AN INTRODUCTION TO 6502 MACHINE CODE
Starts with a general back nd
and then dela
coVers the use

Ttrucuons Also
ives machin;

THE USER'S GUIDE TO COMMODORE 64 &
VIC 20

The editors of Consumer Guide have compiled a thor-
ough introduction o the Commodore 64 and Vic 20
computers, software and peripherals. With colour illus-
trations and a clearty wnitten text, this reference will guide
the newcomer through all phases of leaming how to use
the computer: From setting the system up,leaming what
each key does, expanding the system with peripherals,
to buying new software. Specific exercises are included
for each of the keys. Spiral bound, 80pp.

H0065G 980 $5.95

DISCOVERING KNOWLEDGEMAN

According to prestigious Byte magazine, Knowledge-
Man may be the most powerful relational DBMS currently
available for microprocessors- and this is a powerful
introduction! After a general overview, data management
and spreadsheet capabilities are examined in eight sets
of detailed lessons structured to give maximum learning

benefits. 342pp.
K0086P $3s6  $29.95

amateur radio
dx, communlcatlons |

25 SIMPLE AMATEUR BAND AERIALS

Describes how to build 25 amateur band aerials that are
simpie and inexpensive to construct and perform weil.
Projects range from the simple dipole up to a mini-
rhombic. 63pp.

N0286B 3545 $5.95
THE WORLD IN MY EARS

This is THE basic manual for anyone with an active in-
terest In shortwave listening written by Aurthur Cushen
M.B.E., world-reknown authority and broadcaster. In the
first section, the book covers the historical develope-
ment of shortwave broadcasting and the listening hobby
that grew up with it. The second section covers the
practical aspects: how to start out, how to erect anten-
nas, all about time zones, DX clubs, reporting, news

SAVE with SIX!
6 Holders — only $37.50
6 Binders — only $39.95

So easy to order —

Simply return the Freepost coupon opposite
Please allow $2.90 per binder for postage and packing

specific listings sessions, etc. 204pp.
$12.95 K $7.55 N0420C $10485 $7.95
MAGAZINE BINDERS $8.00

Ready to use binders with easy, clip-
in fastener, covered in soft, decora-
tor brown vinyl. Holds 12 issues of
Electronics Today.

MAGAZINE HOLDERS $8.00
Big, easy to assemble holders, cov-
ered in soft, decorator brown vinyl.
Holds 12 1ssues (at least) of Elec-
tronics Today.

File it!




AT NEW LOW PRICES

AUDIO ENTHUSIAST'S HANDBOOK

Covers the record/playback curve, stylus compliance,
acoustic feedback, stereo tape track standards, com-
pensating sideways drag, amplifier power ratings and
more. $2.75 Retail, 96pp.
G03838 Reduced to only $2.00
CHOOSING AND USING YOUR Hi-Fi

Provides basic information on the technical specifica-
tions of hi-fi equipment. Offers advice on what to look for
in equipment in order to obtain real high-fidelity sound
and reproduction. $4.95 Retail, 88pp.

G03858 ONLY $3.95

THE 6809 COMPANION

Bo qulck at thls pnce szoo

LT

Hxosggy

THE ART OF PROGRAMMING THE 1K ZX-81
The features of the ZX-81 are explained in some detail as
background to programming. hese include the random
number generator, graphics-facilities and timer. PEEK
and POKE are also explained. The well-written section
on programming should make anyone with a 1K ZX-81 a
whiz! $6.75 Full Price. 86pp.

Ko226B A Redicuious $2.00

All telephone enquiries to
Fulfilment Australia Pty. Ltd.,
(02) 816-2300

Prices subfect to change without notice.

d

MINI-MATRIX BOARD PROJECTS

This selection of 20 useful projects to build is an excelient
introduction to constructing electronic projects. Those
without any experience in electronics will find it easy to
read and simple to follow. $6.75 RRP,102pp.

D00628B Priced to clear $2.00

YOUR CALCULATOR AND YOUR MONEY

If you are interested in money and do even the simplest
calculations, this book is a ‘must.’ It shows how to get the
most practical use out of this efficient and powertful tool.
The contents cover everything from simple arithmetic to
tompound interest, and depreciation. $4.75 RRP,
174pp.
MO0248B $2.00
FUN & GAMES WITH YOUR ELECTRONIC
CALCULATOR

Calculators might be a powerful and time saving tool, but
they can aiso be an endless source of amusement and an
excellent source of relaxation, as this book shows. What
do 55 snakes in a 14 foot square pit do? (You'll have to
read page 6 to find out.) $2.50 RRP, 63pp.
MO03708 $2.00
THE BASIC BOOK OF HAM RADIO

This easy to read American Publication tells how the
Amateur Radio Service works, how to obtain a Novice
Licence, what 10 buy to get on the air and where the
action is — awards, contests, public service, satellite
communications, radio clubs and other ham activities.
$5.75 RRP, 128pp.

NO287R Only $3.95

YOUR MAIL ORDER COUPON

BOOK SALES

For airmail to Papua

ELECTRONICS TODAY
INTERNATIONAL

PLEASE ENCLOSE
$3.25 per book
for postage, handling

New Guinea, New Zealand
Oceania and

Southeast Asia,

add $6.00 to these charges.

and insurance

BOOK TITLE

Please tick box to indicate method of payment:

& *Please make payable to the
Cheque /Money Order O Federal Publishing Company Pty. Ltd.

Put your cheque or money order in an envelope with this order and
send it to: Federal Direct, Freepost No. 4, P.O. Box 227, Waterloo,
NSW 2017. No postage stamp required in Australia.

Mastercard O American Express O Bankcard O

(TIOCIOCITICTI T T T T ) CreditCard No.

(Unsigned orders cannot be accepted)

Card Expiry Date..............ccoeevvveeennncen Signature...........ccoeecveeennn.
Allow up to 6 weeks for delivery

O Tick

' BOOK NUMBER

Qry PRICE TOTAL

Total price of books § ............

Add postge and handling § ............
($3.25 per book)

PLUS ....... Binders @$10.90 § ............

(Inc P+P) ———

TOTAL §............

NIAIMIE Lo . s vvet snsavsnouios s amsahmitineesstnnenonme ceses

ADDRESS.:.......ccccceevviinnnnns ST R b
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SECONDARY SCHOOLS

YEILELTIRIONTICISE T

® COMPETITION &

GUIDANCE FOR SCHOOLS ENTERING
THE ETI ELECTRONICS COMPETITION

Peter Phillips
The aim of this article is to give those teachers and students participating in the ETI schools
competition some help and ideas. It is about how to make the most out of very little with
some advice on projects and purchasing.

Equipment

As money and equipment for electronics in high schools is in
short supply existing equipment will need to be adapted. It may
be possible to excite the P&C organisation into allowing funds
to be used to buy some more suitable gear or to at least
purchase a range of components and hardware. A
recommended shopping list is included to give support to those
approaching the P&C organisation for some funds.

The most important requirement in electronics is a supply of
soldering irons. All high schools have a stock of 12 volt power
supplies, and 12 volt soldering irons costing around $10 each
could be used in conjunction with these. Although suitable only
for small soldering jobs, these irons offer safety and cost
effectiveness. Perhaps one temperature controlled soldering
station could be bought for use by the teacher. By using low
voltage soldering irons the risk of the iron burning through the
240 volt lead is overcome.

The next concern is whether to use printed circuit boards. If
pc boards are to be avoided, consideration could be given to
either pre-etched multipurpose pcb or veroboard. Veroboard
can be cut up easily into small sections for student use and is

|

easily adapted for a variety of designs. It has the disadvantages
of requiring wire links between strips, fiddly soldering and
requiring track cutting.

If the intended undertaking is likely to contain only a few
items, you may like to design a ‘blob’ board. This consists of a
pcb with a number of 10mm (or so) squares separated from
each other. Students surface mount the components and the
board can then be cleared afterwards for others to use.

Printed circuit board manufacture is possible, providing the
necessary chemicals can be purchased. Several options are
available here, the simplest being to draw the design on the
board with a ‘dalo’ pen (pc resist pen) and to then etch it. If a
sophisticated design is envisaged, a good reference is "Making
your own pc board” which appeared in ET) April 1985.

Because it is unlikely a room can be dedicated to an
electronics laboratory it may be necessary to set up a number of
portable ‘stations’. A wooden board with the necessary items
attached to it could be used and made to a size that allows its
storage in a cupboard. The board might contain a few basic
tools, solder and soldering iron and some sort of pcb holder
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made from a bulldog clip bolted at a suitable height above the
board.

Measuring equipment such as a voltmeter should be normally
part of the school’s stock. If teacher expertise is available a
basic meter movement could be converted into an chmmeter an
ammeter or multirange voltmeter. Alternatively, cheap
multimeters could be purchased, although capabilities of the
really cheap ones will be limited

Although the items mentioned only provide a fairly crude
set-up, teachers are no doubt aware of the difficulty of doing
advanced work with a class whose knowledge of the field is
minimal. Any undertaking in either the competition or just as an
interest group will most likely be low key, perhaps with an
emphasis on mechanics as well. If a highly motivated group of
skilled children are participating then the basic items discussed
may need to be augmented.

Some ideas for projects

As a TAFE teacher of industrial electronics, | have had contact
with kids attending link courses, as well as in purchasing and
setting up for electronics courses. A point worth mentioning is
that an interested teacher may like to contact the local TAFE
college for ideas. Not all colleges run electronics courses, but
those that do would no doubt be only too pleased to show the
set-up they have and to discuss ideas. In my experience a lot
can be done with limited equipment providing the teacher is
well organised and prepared.

Typical popular projects are door chimes, flashing light
indicators, continuity testers or projects based on the 555 timer.
These projects are generally built on veroboard and run from a
9 volt battery. Other ideas that spring to mind are a burglar
alarm system, a basic electronic music instrument that uses a
number of 555 oscillators tuned to give a scale, weather
monitoring equipment such as wind direction, temperature and
rainfall indicators. One TAFE college | know of actually set up a
model train which provided lots of reasons for some attached
electronics.

The ETI Simple Projects book is also an invaluable source. It
has been sent to schools participating in the competition, but is
also available from newsagents.

Another possibility is interfacing with a computer. The actual
electronics need only be simple, in the form of an interface

between, for example, some lights and the computer’s outputs.
Naturally the interface deals with TTL (5 volt logic) and that
may need to be the province of the teacher.

Small dc electric motors are cheap and lots of imaginative
possibilities arise. The use of simple optocoupling devices,
perhaps to count items passing a point, or to detect the
presence of an object can be incorporated. At a recent
exhibition, a TAFE college set up a tube that had a number of
steel balls rolling from one end to the other. Once all the balls
had passed one way, the tube was tilted with a motor and all
the balls then flowed the other way, controlled with a simple
electromechanical gate. The balls were counted with an opto
device and the number displayed on a fabricated display using
incandescent lights.

Another possibility is some form of robot. There is no need to
have it remote or computer controlled, trailing wires are
sufficient.

Other projects might include actual test equipment or
equipment to enhance other school activities, (eg, an electronic
stop watch for sport involving a conventional but large clock
face and a motor to drive the hands; an electronic scoring
system using large digits is also a possibility).

In summary, ideas for projects are limitless. By using simple”
schemes, success is more likely.

Where to buy

it is difficult to generalise on where to buy throughout
Australia. One point worth stressing at the outset is the power of
bulk buying. Most retailers offer some form of discounting for  p
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wholesale purchasing, although this will imply a minimum
number per item and often a minimum overall value. The Dick
Smith chain offers bulk purchasing through DS Distributors (not
Dick Smith, but DS Distributors) from its centre in Sydney.
information on this can be obtained from any Dick Smith
catalogue.

Rod Irving Electronics in Melbourne and Altronics in Perth,
offer a similar deal, as does George Brown (Protronics in WA
and SA). Note that George Brown in Sydney offers a 30 day
account specially for high schools, alleviating the need for cash
transactions. The account will be sent to the principal, whose
permission in the first place will have been sought.

Government stores do not generally stock much in the way of
electronic items. However, examination of the government
contracts may show deals that are cost effective. Care is
required in selecting a firm from which to purchase. Some firms
offer high quality, relatively expensive components that
represent good value if quality is important. A firm that deals in
this type of good is RS Components. Its catalogue is a model
and the range offered very extensive. It also provides good
literature backup, but costs are often more than other outlets’.

GREAT PRIZES FOR YOUR SCHOOL

$2000 worth of electronic equipment from Dick Smith
Electronics to the winning school group.
25 soldering irons from Scope and 25 solder packs from Multi
Core Solders to the first 25 schools to register in the
competition and go on to complete it.
15 jumbo components bags from Dick Smith Electronics:
Congratulations to the first 15 schools which registered
including Kogarah Marist High, NSW, Tarooma High, Tasmania
and Mawson High, South Australia.

Throughout the year ETI will invite other electronics suppliers
to join in and offer other great prizes.

HOW TO ENTER

Groups representing their schools should submit the attached
registration form which itself brings no obligation. Entry forms
and suggested project designs will be forwarded to the groups
on receipt of the registration form. Entrants are required to build
an electronic device to their own or one of our designs and
write a report on its operation, construction (and design) and the
group’s involvement. The device and report must be lodged
with us by 15 September, 1986. State, Territory and New
Zealand finalists will be announced on 19 September, 1986.
The competition winner will be announced 16 September,
1986.

[° T e o D S - — e S S D G G G S e S S S S G G e . S

REGISTRATION FORM

COMPLETE AND SEND TO “SECONDARY SCHOOLS
COMPETITION", ELECTRONICS TODAY INTERNATIONAL,
PO BOX 227, WATERLOO, NSW 2017.

DOES YOUR SCHOOL ALREADY HAVE AN ELECTRONICS
GROUPOR COURSE? ...
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Often, convenience to a store is important. After all, spending
money by driving or telephoning all over the place to save a
few cents is pointless.

The best advice is to try for bulk purchases if possible. No tax
is payable and components and hardware can often be had for
as low as half the cost of retail prices. The temperature
controlled soldering iron station available from DS Distributors
is much less than the advertised cost from the retail outlets,
providing a number are bought. If a wholesale shopping list
costing around $200 was presented to the P&C association, its
acceptance could be aided with the information that this
amount represents around $400 worth of retail components but
is contingent on purchasing a minimum value of components.

Other good sources are disposals stores, car wreckers and the
like. | have often purchased remnants from industry, such as
pcb cutoffs, end of production throwaways and so on. A phone
call to large manufacturers often brings to light incredible
bargains. Typical of this was a purchase | once made from STC
at Liverpool (NSW). By buying a number of superseded plug-in
printed circuit cards for $1 each, | obtained 50 diodes, 15
transistors, 100 resistors, 30 capacitors and 2 relays from each
card. The desoldering exercise could well be undertaken by
students and lots of usable components obtained.

Recommended shopping list

(a) Resistors, 100 each value, in the decades of x1, x10, x100,
x1k, x10k, x100k: 1, 1.2, 1.5, 1.8, 2.2, 2.7,33,39,4.7,
5.6, 6.8 and 8.2.

(b) Soldering irons and solder.

(c) Small long nose pliers, side cutters and screwdrivers.

(d) Desoldering wick or a desoldering tool.

() One or more multimeters.

(f) Printed circuit board and chemicals for preparation and
etching.

(8) Storage cabinet for the resistors.

(h) Wire, connectors, plastic sleeving.

(i) Miscellaneous components, eg, capacitors, transistors,
integrated circuits to suit planned projects.

Purchasing outlets

The following firms are representative of those that supply the
sort of components you will need. Not all the firms are found in
all states, and many others are not listed due to the lack of
awareness of their existence by the author. This particularly
applies to firms outside NSW. Those enterprises not listed may
well offer deals superior to the following.

1. George Brown: (Protronics in SA and WA.) This firm deals
in wholesale purchasing in a wide range of components.

2. Dick Smith: The retail outlets are well known and offer

most parts required by hobbyists. The wholesale division

called DS Distributors is only situated in Sydney.

. Rod Irving Electronics: Based in Melbourne.

. Pre-Pak Electronics: Offers a mail order service.

. Jaycar Electronics: Stocks a wide range of kits and
components. Has an agency in Brisbane.

6. Ritronics: Minimum account order of $50, based in
Clayton, Victoria.

7. Emona Instruments: Specialises in educational equipment
rather than components. Head office in Sydney, agencies all
states. May have low price test equipment suitable for
project building.

8. Circuit Components: Based in Bexley, (Sydney), this firm
specialises in printed circuit board chemicals, drafting aids
and photosensitive products.

9. Altronics: Based in Perth, offers a wide range of
components, similar to Dick Smith.

10. RS Components: Deals in mail order components, the
outlets in Australia are from the parent company in
England.
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TELECOMMUNICATIONS

AUSTRALIAN STYLE

ADAPTOR CABLE

® Austrakan socket 10 plug/socket

® Length 10 metres

Cat Y16015 Normally $15.95
$12.75

=N

TELEPHONE ADAPTOR

® Austrahian plug to U.8. sockel

® Length 10cm

® Cream colour cable

Cak Y18026 Normally $8.95

SPECIAL, ONLY $5.55

TELEPHONE CURL CORD

® U.S plug 1o U.S. plug

@ Replacement hand set cord

@ Langth 4.5 metres

® Colours: cream, dark brown.

Cat Y16022 Normally §7.95
SPECIAL, ONLY $6.35

TELEPHONE

EXTENSION CABLE

® U.S. plug to U.S. socket

® Length 10 metres

Cat Y16024 Normally $8.95
SPECIAL, ONLY §7.15

e

Pt~

TELEPHONE

EXTENSION CABLE

® U.S. plug 10 2U.S. sockets

® Length 10 metres.

Cat Y16028 Normaily $90.95
SPECIAL, ONLY $8.75

TELECOMMUNICATIONS

AUSTRALIAN TO U.S.

ADAPTOR CABLE

® Austrahian socket o U.S piug

® Length 5 metres

Cat. Y16017 Normally $7.95
SPECIAL, ONLY $6.35

oF¥

INLINE SWITCHING BOX
“D 1025 pin “D”

swﬂchmq of internal wiring.
Normaeily $32.95
SPECIAL ONLY $26.35

COMPUTER LEAD

® 25 pin “D" plug 1o 25 pin D" plug
(RS232) DIP swilches in each

plug aliow many combenations of
infernal winng, making this a truly
universal lead.

® Mylar shiglding against RF
inlerterence.

@ Length 2 metres

Cat. P19031 Normally $59.95

SPECIAL, ONLY $47.95

'FREE™ PO.

“w=
8
+

LBRERNE
R8ER8BLEL

$180
$2.95

41256

6264 86
27256 $11.50
WORLD MODEM CHIP
Cat U21614 Normally $49.50
Save $20, SPECIAL $29.50

L3
3
8

RS232 MINI PATCH BOX
® interface RS232 devices

© With male to temale 25 pin inputs
® 25 isads with tinned end supphed
® Complete with instructions

Cat X15654 Normally $25.95
SPECIAL, ONLY $20.75

RS232 GENDER
gaNANGERS
ves
mam\gm by cmm
from male to female to male.
pins wired straight through
Maie to male: Cat. X15650
Female to femasle: Cat. X15652
Normaily $19.95
SPECIAL, ONLY $15.95

w‘m

TELECOMMUNICATION

PLUG TO 2 SOCKETS.

Ideal for modem connections

Cal Y16014 Normaily $12.95
SPECIAL, ONLY $10.35

A0,

RS232 DATA SWITCH

WITH TESTER

® 25 pin RS232 “D" connectors 2 in.
1outortin, 20U

® |deal tor 2 computers 10 one
peripheral or 1 computer 1o 2
penpherals

® No power required.

® Six dual coloured LED indicators

ng certain flow status®

. Housod in heavy duty metal
cabnet
* Size: 200(W)x68(H)x 1 50{Dmm
Cat. X19110 Normafly $149
SPECIAL, ONLY $129

CENTRONICS DATA

SWITCH

#36 pin Qoid piated !amalo
Centromcs connector

® All other specs as for RS?S? Data
Swatch with Tester

Cat X19115 Normally $169

SPECIAL, ONLY §149

5100

RITRON MULT)

PURPOSE MODEM

The RITRON Multi Purpose Modem

has all the features you require.

® CCITT V21 300 Baud Full duplex

® CCITT V23 120075

® Beil 103 300 Full duplex

© Beil 202 1200 Half duplex

® Auto answer, auto disconnect

Telecom Approval No. C84/37/1134

Cat X19103 Normally $399
SPECIAL $299

{Limited stock. so be quick!)

% 0%

18 COMPATIBLE CARDS
NEW MOTHER BOARDS!
XT compatibie mother boards.
8 siots, room for 256K RAM
Cat X18020 $295
GAMES ADAPTOR CARD
Features 2 joystick ports.
Cat. X18019 $49
MUL TIFUNCTION CARD
{384K RAM] Parallei, serial and
game part. Plus battery backup clock.
Cat. X18013 $329
DISK CONTROLLER CARD
Controls 2 simline drves
Cat X18005 $89
HIGH RESOLUTION
MONOCHROME GRAPHICS CARD
Gave your 1BM real graphics capabrity.
Cat. X18007 $249
5|2K RAM CARD

RAM Cat. X18015 g?gg
Emhdno RAM Cat, X18016

20, OFF THES )

APPLE* COMPATIBLE
CARDS

Printer Card Cat. X17029  $89
Orive Card Cat. X$7019 $95
80 Column Card Cal. X17025 $109
Speech Card Cat. X17009  $69
Music Cerd Cat. X17011 $99
Super Serial Cat X17035 $129
AGB Card Cat. X17039 $79

! |
e )}
SAVE S

JOYSTICK FOR IBM
Features Selectable ™. hg
centenng” or “free floating " Elecincal
trim adjustments on both axis

360 degree cursor control
Cat. C14205 Normally $39.95

SPECIAL, ONLY $34.95

0
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APPLE JOYSTICKS

Igeal tor gamos of word processing

Fits most 6502 “compatible

computers.

Cat. C14200 Normally $34.95
SPECIAL, ONLY §29.95

SPECIA

DELUXE 5" DISK
STORAGE UNIT
Features,

° mnne.—lan display system
elevates the disks for easy
dentification and access

@ Lockable Iid (2 keys supplied)

@ Clear smoked plastic id

® High impact plastic base

® 45 giskefte capacity

Cat. C16050 Normally $49.95
SUPER SPECIAL, $24.95

20 M/BYTE HARD DISK
DRIVE FOR IBM* AND
COMPATIBLES

Includes disk conirolier cala

Cat. X20010 .
“IBM 1 8 regisiered frade mar‘

APPLE" COMPATIBLE
SLIMLINE DISK DRIVES
Japanese Ctwnon mechamsm,
compatibie with 2€ and 2 plus

Cat X19910 only $249

Japanese Chinon mechamism,
Cat X19901 Normally $225
NOW $175

(*Apole 13 a registered lracde mars. )

VALUE!

MITSUBISHI DISK
DRIVES
MF3S3 342" DRIVE)

1 M/Byte unfovmanod 80 track per
side.

Cat. C11953 $280

MF351

312" Standard size disk dnve
Single sided. double density.

Cat C11921 $225

M2896-63

Shimiing 8° Disk Drive, Double sxied
Density No AC power required. 3ms
track to track, 1.8 Mbytes
unformatted, 77 track side 10s/su10
bt soft error rate.

Cat. C11916 $550
Case & Power Supply to sult

Cal. X11022 $159

M4854

Stimhne 51/4” disk drive Double
suded, double density, 96 trackAnch,
9621 bitinch. 1.6Mbyte unformatied
3ms track 10 track access. 77 track/
side

Cat. C11904

Case & Power Supply 10 surt

Cat. X11011

M4853

Slimhne 5" disk drive, Double
swied, double density, 1 Mbyte
unformatted, 3ms track 1o track, 80
frack/side, 5922 bits/inch

Cat C11903 $260

M4851

Slimbine §1/4° disk arwa Double
sided, double densil
untormatted, 40 tr
band dnve system.
Cat. C11901

Caso & Power Supply o suit

Cat. X11011

M4855

Sumiine §/4° disk anve, couble
sxjed, double density, 96 trackinch
20 Mbyles unformatted.

Cat C11905 $385

snde Steel

$219

COMPUTER PAPER
Quairty papscal‘nbwpncdzsoo
sheelsol"lQ /2", 60 gsm bond

Cal. C21001 Normally $44.95

SPECIAL $37.95

-

5" FLOPPY DISK
SPECIALS!
All prices 10 disk boxes/

1-9 10+

$29.95 $29.95
Cat C12401
0/SD/D $38.95 $3695
Cai C12410
High Density $125
Ca%C W
VERBATII‘ DATALIFE
S/80/0 $27.95 $26.95
Cat. C12501
0/SD/O
Cat, C12504
VERBATIM VALULIFE
S/SD/D $24.95 $22.95
Cat. C12421
D/SO/D
Cat. C12425
3%2" DISK SPECIALS
Verbatim S/S Cat.C12610 $69.95
Verbatm S/S Cat C12612 $89.95
Xidex /S Cat C12600 .. $65.95
Xidex D/S Cat.C12602 .. $89.95
NEED HIGH DENSITY
DISKS FOR YOUR IBM AT?
“Buy your High Density disks
at below recommended retail
prices from Rod Irvij
Electronics and SAVE™ll
RA.P.$113 Our Price $99.95

$34.95 $32.95

$29.95 $25.95

CIS 5Y4" D/S DISKS
100% certified and error froe
guatanieed) Where eise can
get 100% guaranteed
dizsks for just $24.957711
Cat.C12340  ONLY $24.95

“Lass 10% for 10 or morell” S.‘II)
L------J The o o bavc postage oty Comer

AVE,

SUPERB KAITEC

180 C.P.S. PRINTER

Epson FX80 compatible, standara

80 column dot matnx, Near Letter

Quilaity mode, and 3K butter!

Cal. C20020 Normally $525
SPECIAL, ONLY $479

53”0

IBM*
COMPATIBLES

Incredibie deals 10 sull everyone
including speclal package deals!
256K RAM, single dnve. graphics
disk controlter and printer cards
IBM” is & registered trade mark
256K RAM: Colour Graphics, Disk
Controfler Card, 1 paraliel pon
2 disk drives and 3 month:
warranty. only $1.395
640K AAM: Colour
Muttituncbon Card. S!sh Controller
Card, 2 serial and 1 paralie! ports.
2 disk grives and 3 months warraris
only $1,498
256K PACKAGE DEAL: Includes
Colour Graphics Card, Multitunct
Card. Disk Controlier Card, 2 senal
and 1 paraliel ports A 120C.P.S.
printer and a monochrome montor
and 3 months waranty’ onty $1,950
640K PACKAGE DEAL: includes
Colour Graptucs Card, Mullifunction

* Card, Drsk Controller Card, 2 sert. i

and 1 parallel ports. A120C.PS

* panter, a monochrome monftor and

3 months warranty! only $2.050
“1BM 18 & regrstered trademant

SAVESS

PHOENIX 8§

Suts Apple, Commodore,

even your VCRI

#Pai and R.G.B.

®Normal Resolution

13" CRY Dot Pitch 0.65mm

eHonz. Resol. 320 TV lines

®Vert. Resol. 560 TV fines
iay Characters 1.000
125)

@16 Colours (Pal)

oGreen text display

Cat X14522 Normally 549

SPECIAL ONLY $379
SAVE

RITRON 2 MONITORS

Stylish, swivel base monitor,

avaitabie in amber of green.

Green Cat X14506 Normally $215

Amber Cal. X14508 Normally $219
SPECIAL, ONLY $199

ROD IRVING ELECTRONICS
h Strest, NORTHCOTE. 307¢  *
V'CT 1A. AUSTRALIA
Phone (03) 489 8866
48 A'Beckett St. MELBOURNE, 3000
VICTORIA. AUSTRALIA
Ph. (03)663 6151
Mail Oroer and COTTRsponasnc
P.0.B0s 620. CLAYTON 3 16&
TELEX: AA 151938

MAIL ORDER HOTLUINE
{03) 543 7877
lines)
Posucs RATES

SIGS’M”
$25-348.99
$50-399 99
I‘an

$12.50

Road treight. buliy and tragile Rems
will be Charged at difierent rates
Caertihed Post tor otdevs over

$100 included “free”

Registered Post for orders over
$200 mciuded “tree™

All sales tax exempt urders and
wholssale inquines to RITRONICS
WHOLESALE 56 Renver Rd.. Clayton
Phone (03) 543 2166

JJJ VISA

Aaah -ﬁ 1BM a8 registered ade names

Errors ang Omissions E xcepted.
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STARTING ELECTRONICS 15

IT IS FAIRLY common knowledge that
electricity produces light just as light can
generate electricity. However, generating
electricity in this way has, to date, not been
developed much beyond the use of solar
cells. Even in the most cost effective cases,
other means of generating electricity are
more attractive, limiting the use of solar
energy to low power applications such as
from powering calculators to trickle charg-
ing batteries. But the use of light in con-
junction with electricity is far more com-
mon, in ways the average user may not even
be aware of.

ONE CYCLE
”~
- \_]
- -»

WAVELENGTH

VELOCITY SPEED OF LIGHT

FREQUENCY

FREQUENCY

Figure 1. The wavelength of light.

LIGHT AND
ELECTRONICS

Opto-electronics is the term used to cate-
gorise the theory behind those devices that
use light in combination with electricity. As
usual, our coverage is brief but informative;
enough to whet your appetite for more, not
too much to confuse the issue.

The facts of light

Around the turn of the century, argu-
ments raged as to the nature of light. Was
light composed of ‘particles’, or was it a
form of wave energy? Evidence abounded
to support both theories, ultimately result-
ing in a ‘yes’ verdict for both forms. The
wave theory suggests that light is an electro-
magnetic vibration, a rapid succession of
pulses, similar to a radio transmission but at
a much higher frequency. The particle
theory, developed by Einstein, assumes that
light is a stream of small particles, now
known as photons. The particle theory ush-
ered in quantum physics, and provided in-
sight to the atom, thus introducing the
world to the atomic age. This theory identi-
fies the photon as a quantum of energy, pro-
portional to the frequency of the wave.
Both these theories are inconsistent with
each other but they are nevertheless both
applied: light is considered a wave to ex-
plain certain phenomena and considered as
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Figure 2. (a) The light spectrum; (b) the frequency spectrum.
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particles where the wave theory falls down,
Confused? So are many scientists, and one
can only speculate where it will all end.

By using both theories, all the phe-
nomena of light can be explained. For our
purposes, it is sufficient to recognise that
light is a form of energy, with a wavelength
depending on the colour of the light. A
wavelength is the distance between two
equal points of the wave, as shown in Figure
1. A relationship exists between the number
of cycles occurring each second to the speed
the wave travels. The velocity of light, as all
school students know, is around 300,000
kilometres per second. Wavelength is deter-
mined by dividing the velocity with the
frequency.

It is common to define each colour by its
wavelength rather than its frequency, giving
rise to terms such as the Angstrom. Figure 2
shows how the spectrum is portrayed as a
series of very short wavelengths of electro-
magnetic energy, from red as the longest to
violet the shortest. Thus, red light has the
lowest frequency and becomes infrared
once its frequency falls below that which the
eye can perceive. Ultraviolet light is at the
other end of the spectrum and green some-
where in the middle. As a further illustra-
tion, Figure 2b shows the entire frequency
spectrum, depicting the relative position of
each subgroup of uses. Light occupies fre-
quencies around one thousand million mil-
lion cycles per second (10'°Hz); sound ex-
tends up to only 20,000 Hz.

An overview

Opto-electronic devices can be grouped
into two categories: those that produce light
and those that react to light. The light emit-
ting diode (LED) is the most common light
producing device and many applications for
these exist. LEDs often form the basis for
displays, as light sources in conjunction with
other light operated devices, and are cur-
rently used in most domestic remote control
units. Liquid crystal displays (LCD) are not
light producers, but the properties of the
chemicals within the assembly allow areas
to appear dark or light according to control
voltages applicd to sections of the display.

Another common display that produces
light is the cathode ray tube (CRT). In the









The combination of light and electricity is a marriage of two
abstract forms of energy. Both operate at the highest speeds
known in nature, and together produce effects and functions

as exciting as any technology can offer. The field of
opto-electronics is probably still in its infancy and may well
constitute a future technology.

CRT, an electron beam is used to excite a | used to allow a circuit to respond in some

phosphor-coated screen. When an area is
bombarded with electrons, that section will
glow a different colour according to the
various phosphors.

Devices that react to light vary from
those that produce a voltage when struck by
light to devices whose electrical properties
alter as a result of incident illumination.
Solar cells, otherwise known as photo-
voltaic cells are the most common examples
of a device that produces electrical energy
from light. Devices whose electrical proper-
ties alter as a result of exposure to a light
source include light dependent resistors
(LDRs), photodiodes, phototransistors,
even photo-FETs. These components are

way to a light source, for example pulsed
light often used to transmit information.
The use of fibre-optics is another area of
great interest to those wishing to transmit
information. This technology uses optical
fibres to conduct light in much the same way
as wire conducts an electric current. A light
source at one end is acted upon to pulse the
light at high speeds in such a way that infor-
mation in the form of a digital pulse train is
produced. Sensors at the other end or at a
number of points along the way respond to
the light, and circuitry to amplify and de-
code the information is used to regain the
original information. Lasers are becoming

from exotic light shows to surgery, warfare
and data transmitting uses. Compact disc
players use a laser in conjunction with a
photosensitive detector so there is no physi-
cal contact with the disc as information on
the disc is read.

Having summarised the topic, it now re-
mains to examine these devices and to show
their applications. Opto components are
often very cheap, and many otherwise im-
possible tasks can be performed easily by
the combination of light producing and light
sensitive devices.

Light sources
The invention of the electric light in the

8
8
5
1]
3
<
8
s
2
o
te
w
7]
>
i)
>
i
o4}
i
8
£
Q
<
g
e
&
&

more widely used, with applications ranging | latter half of the 19th century forced the re-p
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USING AN LED REGUIRES
A SERIES RESISTOR

Figure 3. The LED.

placement of arc lamps that had been used
previously. From an electronics standpoint,
another eighty or so years had to elapse be-
fore the discovery of a light source in a solid
state device. Certainly there were other
methods of producing light: neon indica-
tors, fluorescent tubes, phosphorescent in-
dicators, but none so successful as the LED.

Light emitting diodes are semiconductor
diodes emitting electromagnetic radiation
when operated in the forward direction.
The wavelength of the emitted radiation de-
pends on the semiconductor material used
and its doping. GaAsp LEDs (gallium arse-
nide phosphide LEDs) emit red light, GaP
LEDs (gallium phosphide LEDs) produce
green or yellow light, and GaAs diodes (gal-
lium arsenide IRED) emit in the infrared
region of the spectrum. The basis of the
LED, as any other diode, is a pn junction.
However, the energy given off by the junc-
tion under current-carrying conditions in a
conventional silicon or germanium diode is
largely in the form of heat. By using the
various materials mentioned, a diode still
results, but one that dissipates the energy in
the form of light.

Figure 3 shows some of the various types
of LEDs available. Apart from the conven-
tional Smm red LEDs so commonly em-
ployed, the range extends over LEDs of
various shapes and sizes: dual LEDs, high
brightness types, focused LEDs, bezel
mounted varieties, and so on.

It is important to know some basic elec-
trical characteristics of these easy to use de-
vices. The current through the diode must
be limited to around 10 to 20mA, depend-
ing on the size of the LED. The voltage
drop across the device is approximately 2
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volts, and the reverse breakover voltage is a
very low value, about 3 to 5 volts. Thus,
LEDs are generally used in dc circuits and
require special consideration where ac is in-
volved. Very little heat is ggnerated allow-
ing high packing densities, and their life is
generally in the order of 100,000 hours.

Most TTL digital chips can drive an LED
directly, allowing their use as state indica-
tors. Dual LEDs, incorporating a green and
a red LED in the one package are ideal to
display up to three states: off, green and
red. Flashing LEDs which require 5 volts
for operation contain an IC within the pack-
age. These make excellent warning indica-
tors such as a simple deterrent on a car
dashboard. High intensity or prefocused
LEDs are used as optical data transmitters,
in conjunction with a light sensitive detec-
tor. Infrared LEDs (IREDs) are found in
most remote control units. Because they
emit energy just below the visible spectrum,
many manufacturers include a conventional
LED to indicate that the unit is transmit-
ting.

Displays

Displays incorporating LEDs or LCD
modules are as common as mud, and offer
features that permit communication be-
tween a device and the user. LCD displays
are more complex than the LED types, but
operate with extremely low power con-
sumption. A disadvantage of LCD displays
is the need for an external light source.
However, under bright light conditions,
LED types become harder to read making
the LCD device the better choice. LCD dis-
plays can include a wide range of charac-
ters, even pictures, with colour being incor-
porated as required. Solid state screens are
usually LCD, and many car manufacturers
are including dashboard instrumentation
based on specially designed LCD panels.

Because of its relative simplicity, the
LED display is best suited to the hobbyist.
In general, seven segments are employed,

some including a decimal point, as shown in
Figure 4. The segments are usually labelied
from a to g, and special decoder/driver digi-
tal ICs are used to allow the display to show
numbers and a limited range of letters.
Reference to most texts on digital electron-
ics will provide information on how to use
these devices. One point to note is the po-
larity of the power supply to the display.
Some varieties connect all the anodes to a
common point, others the cathodes. The
common anode types would require the
positive supply to this pin; the device driv-
ing the individual segments would need to
provide a path to the negative terminal. The
opposite polarity would be used for a com-
mon cathode type.

Bar graph indicators are often incorpo-
rated in audio equipment, and can be used
wherever a level of some type needs to be
indicated. A bar graph indicator, integral to
the driving electronics, is available in the
National Semiconductor IC type 3916. This
device contains ten LEDs, arranged in a
line, and requires a minimum of external
components to allow the display to provide
an indication of a quantity being measured.
The input signal to the unit needs to be a
voltage proportional to the variable being
monitored. Thus, a solid state petrol gauge,
oil pressure indicator, thermometer, volt-
meter and so on become simple but effec-
tive realities.

The CRT

Cathode ray tubes are, without doubt,
the most common means of displaying com-
plex visual information. Prior to computers,
the usual applications were in TV sets or
cathode ray oscilloscopes. The principle of
operation of a CRT is simplicity itseif. Fig-
ure 5 shows the basics required by a CRT
that is to display information. A highly
evacuated glass envelope, suitably shaped is
arranged to have a source of electrons at
one end and a phosphorous-coated screen
at the other. The ‘electron gun’ is merely an p
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Figure 4. The display.

Figure 5. The cathode ray tube.
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Figure 7. Principles of a TV camera. External colls for focusing and deflecting the electron

assembly containing a specially coated tube
that is heated by a filament. Other elec-
trodes within the gun focus the electron
beam so that a high positive voltage present
at the phosphor-coated end can attract the
beam. The point of collision between the
electrons and the phosphor results in the
emission of light, the intensity of which is
proportional to the strength of the electron
beam.

Because a single point of light is relatively
useless, a means of moving the beam over
the entire face of the tube has to be pro-
vided. This can be done either by electro-
static or clectromagnetic means. A TV set
Or a computer monitor uses an assembly
called a yoke consisting of four coils ar-
ranged to allow the beam to be attracted
vertically or horizontally. By applying suit-
able currents to the coils, the beam can be
made to sweep the entire tube, usually from
top left to bottom right in a series of lines.
The motion is much the same as reading a
book. Intelligence results when the electron
beam is ‘modulated’ to vary its intensity.
Synchronisation between the motion of the
beam and its modulation is required to pro-
vide a stationary picture. CRTs in oscillo-
scopes use electrostatic plates built into the
tube. Here, voltages applied to the plates
cause the beam to be deflected from its axis
at an amount proportional to the magnitude
of the voltage. This technique allows a
higher scan speed but is restricted to rela-
tively small CRTs.

Although simple in principle, practical
problems make the CRT and the beginner a
bad combination. Very high voltages, up to
25kV for TV sets, are required; as well,
complex circuitry to scan and modulate the
beam require more than just a little knowl-
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' edge. However, a dissertation on opto-

electronic devices would be incomplete
without reference to this, the last living ex-
ample of the valve.

Light sensitive devices

Using light to control an electrical current
requires the use of components that have a
characteristic which alters when exposed to
light. Such devices are classified as being ei-
ther photovoltaic, photosensitive or photo-
emissive. The most common group is the
photosensitive types, and these form the
basis of most opto-electronic applications.
All these devices are most sensitive to a
particular colour or wavelength, and are
usually given specifications for this colour.
As white light (such as that from the sun),
comprises all colours, many devices operate
effectively if such a light source is provided.
If maximum sensitivity is required, the use
of a light source that produces the required
colour is necessary, often involving filters or
lamps, (including LEDs) that provide the
right wavelength.

Solar cells

Photovoltaic devices are those that pro-
duce electricity from light energy. Solar
energy from the sun (at sea level) equals
around 1kW per square metre, making it an
attractive energy source for the generation
of electricity. Solar cells are the simplest de-
vices available for converting the sun’s
energy as no moving parts are involved and
reasonable power can be obtained by using
a number of cells. A solar cell consists of a
pn junction constructed using either silicon
or selenium, assembled as shown in Figure
6. The p doped semiconductor sufficiently
thin to allow the maximum energy to fall on

the junction is placed to receive light. The
power output of the cell is directly propor-
tional to the intensity of the illumination, al-
though the output voltage rises exponentiale
ly, giving the greatest rise from dark to half
brilliance.

Because the response of a selenium solar
cell is very similar to the eye, having its
maximum output somewhere in the centre
of the visible spectrum, these cells are used
in exposure meters or for light measure-
ment. Silicon cells have their highest output
in the infrared region. Their most typical
uses are in powering remote low power
equipment, trickle charging batteries and
providing energy for calculators and similar
devices.

Video camera tubes

A phototube is an example of a photo-
emissive device. Although relatively obso-
lete, the phototube deserves a mention as it
was the precursor to the video camera tube.
From a constructional point of view, an ele-
ment called the cathode is coated with a
material that will emit electrons when
struck by a light source. A second element
(the anode) is placed to attract the electrons
when a positive potential exists between it
and the cathode. The resulting current is
proportional to the light intensity, and a
common application was to use a phototube
as the active device in reproducing the
sound from a movie film.

Early camera tubes used the photo-
emissive principle in a device called the
image orthicon tube. From this developed
the vidicon and plumbicon tubes, both of
which use a plate whose conductivity varies
with incident light. An electron beam is
‘scanned’ across the surface of the plate to
allow a complete frame to be produced line
by line. Figure 7 illustrates the general prin-
ciple. Such tubes are vastly more complex
than the simple phototube which, neverthe-
less, owes its origins to this device. The
plumbicon tube has a spectral response
closer to the eye and suffers less from
photoconductive lag at low light levels than
the vidicon. However, the vidicon tube is
smaller and cheaper, making it popular for
video cameras. A colour TV camera usually
incorporates three camera tubes, with each
tube arranged to receive either red, green
or blue light. Developments in recent tubes
include a single tube colour camera, along
with improvements to the vidicon tube giv-
ing reduced lag.

Photosensitive devices

From a practical point of view, the story
of opto-electronics really starts here. The
devices about to be discussed represent
those the beginning enthusiast can use, or at
least experiment with. With the exception
of LEDs and solar cells, the foregoing con-
tains background to acquaint the reader



with devices outside basic electronics ap-
plictions. Not so the components that fol-
low. Using relatively simple circuitry, it be-
comes possible to build such items as a turns
counter, a light activated switch, a remote
control system and so on. A very popular
device to control ac loads, including motors,
lighting, heaters etc, is a solid state relay
with an optocoupler input.

The basis of many opto devices is the pn
junction alluded to in this and previous arti-
cles within the series. One device that does
not rely on the pn junction is the light sensi-
tive resistor. The LDR is a passive photo-
electric component consisting of a layer of
either cadmium sulphide or cadmium sele-
nide, arranged between two connecting
grids. Figure 8 shows the symbol, construc-
tion and a simple application.

The resistance of the LDR falls from a
very high value (around 10M ohms) to only
tens of ohms when illuminated. The re-
sponse curve of a Cds device to colour is
fairly similar to that of the eye, with a peak
sensitivity in the centre of the spectrum. A
problem with the LDR is its speed of opera-
tion. A reduction in light is detected quite
slowly but a faster response can be mea-
sured when the incident light level is in-
creased. Because the device is passive, its
terminals are not polarised meaning the
LDR can be used in ac or dc circuits.

The photodiode

A pn junction comprises two oppositely
doped sections of semiconductor placed
next to each other which allow the passage
of a current when the p doped section has a
positive voltage compared to the n doped
section. Reversing the polarity prevents the
flow of current, and in this way a semi-
conductor diode results. It is generally as-
sumed that when the junction is subjected
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to the reverse voltage no current flows.
However, if measured with sensitive instru-
ments, a small current, called the reverse
leakage current, can be detected. The value
of this current will increase with tempera-
ture and (you guessed it) with incident light.

The photodiode takes advantage of this
interesting phenomenon and is arranged
with its junction placed near a lens to focus
the light on to this area. A circuit using a
photodiode measures the reverse current
caused by the light when the diode is oper-
ated with a reverse bias. The current is al-
most directly proportional to the intensity
of the light, suggesting the photodiode be
used in light measurement applications. Be-
cause the currents are small, some form of
amplifier is usually required.

The photodiode is characterised by its
small size, allowing it to be used in applica-
tions where a large number of individual
light sources has to be detected, such as a
card reader in a computer. Another advan-
tage of these components is their speed of
operation, a feature that often dictates their
use despite the need for amplification of the
signal. Figure 9 shows the basic construction
and symbol.

Phototransistors

A light sensitive transistor is, in effect, a
combination of a photodiode and a transis-
tor within the one package resulting in the
simplest photodiode-amplifier  arrange-
ment. A lens is usually incorporated on the
top of the transistor, with three leads ex-
tending from the package, identified in the
usual manner. Because of the extra gain,
the response to light variations is slower
than for the photodiode; the package is also
larger. These devices, like the photodiode,
have a spectral response most sensitive to
colours around the red region and making

them suitable for use with filament lamps
and red LEDs.

Although all three leads are available for
use, most applications only use the collector
and emitter leads, with the base lead left
open circuit. Often a circuit using a light
sensitive transistor is very simple, involving
perhaps several other conventional transis-
tors, or maybe an operational amplifier.
Sometimes because of their sensitivity, the
light source can be routed to the lens by
means of optical fibres. This allows the elec-
tronics to be relatively remote from the
optical action, an advantage where heat and
vibration may be likely to cause problems to
the phototransistor.

A variation on the basic phototransistor
is the photo-darlington device. This pack-
age contains, in effect, two photosensitive
transistors, coupled as shown in Figure 10.
Very high current gains can be achieved, al-
though speed of response falls accordingly.
The use of these devices allows the detec-
tion of very low light levels, although care-
ful design of the support circuitry is re-
quired to minimise the effects of leakage
currents within the device.

Another component that is sometimes
encountered is the light sensitive SCR. This
device uses a photodiode within the SCR
package to allow light to trigger the SCR.
The classic application for the LASCR is to
turn on outdoor lighting when the ambient
light falls below a certain level. These de-
vices are mainly low power types, but offer
the characteristic of acting like a self-lock-
ing relay whereby, once triggered, the SCR
remains on until deactivated by some other
means.

Opto-electronic modules
The combination of a light source and a
light sensitive device forms an optocoupler. p.
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If provision is made to interrupt the path of
the light an opto-interrupter results. Figure
11 shows some of the devices commonly
available. A photocoupler, also known as
an opto-isolator, contains in a totally sealed
DIL package, an IRED and a phototransis-
tor. The two components are electrically
isolated, with an isolation voltage rating
measured in kilovolts. Their main use is in
interfacing between two circuits that must
be electrically independent, such as a low
voltage controller acting as a mains oper-
ated power device. The control signals are
fed to the IRED and the output signal is
from the transistor. Coupling between the
two is provided by a transparent dielectric
housed within the package. The controller
needs to provide a current of around 10mA
to the IRED, at a voltage of 1 to 2 volts and,
as the switching speed of the combination is
measured in microseconds, frequencies of
many kilohertz can be passed through the
unit.

Interrupter modules are very useful com-
ponents, as the mounting of the devices
within the package ensures optimum posi-
tioning of the two and means the user need
only be concerned with the circuit require-
ments. As Figure 11 shows, there are two
basic module types: the interrupter and the
reflector. The first positions the sensor
apart from the light source with a gap that
can allow a vane to block the light. A good
application is in counting the turns of a
shaft, or if time is included, as a rev
counter. Because the sensor is usually a
transistor, support circuitry is simple, usu-
ally something to convert the signal to a
digital format and the rest of the processing
is via a digitally based circuit. These devices
are often used instead of a mechanical limit
switch, providing increased reliability.

The reflector types use a light beam that
is sourced from the package at an angle that
allows it to be reflected back to the sensor.
Generally, it is sufficient to paint the reflec-
tor on the apparatus being monitored with
white paint, assuming all else is black. Thus
no vanes are required, often an important
consideration if existing machinery needs to
have the opto device added as an after-
thought.

Conclusion

So, there you have it; opto-electronics in
a nutshell. If you have read the entire
series, all 15 articles comprising around
50,000 words, your knowledge of electron-
ics must be greater. The intent of the series
is simple; to acquaint those with a yearning
to know something about electronics with-
out the need to master equations and termi-
nology that often confuse more than they
explain. Obviously a lot has been left un-
said; the series was concerned with ‘what it
is’ rather than the ‘how to do it’. And that’s
another story!  J
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EQUIPMENT REVIEW

CLEARING THE LAB
SHELVES

— with the Marconi 2955
communications

service monitor

Is test equipment too complicated, too expensive? This new test
set says no to both questions but what would Guglielmo say ta
his company’s latest creation? It checks a transceiver in less

than three seconds!

MARCONI HAS NOT always been first
with the latest technological advance and
has been criticised in the past for unimagi-
native and complacent engineers and mar-
keters. However, in the last few years,
sweeping changes in direction and close at-
tention to costs have changed all this.

All this is by way of introduction to one |

of Marconi’s latest efforts in test equipment
design — a multi purpose radio service test
unit.

The Marconi 2955 is a specialised instru-
ment for use in the test, diagnosis and repair
of communication equipment over the fre-
quency range of 0.4 to 1000MHz.

radio communioations test set 2938

DATA Sam FIQ LIV S MOP

During production, communications
equipment is subjected to exacting tests of
its frequency accuracy, frequency stability,
modulation, distortion, sensitivity, un-
wanted or spurious outputs from transmit-
ter, power output of transmitter, and
encoding and decoding tones.

One would expect these specifications to
be checked as part of any radio repair pro-
cess also, and until a few years ago this re-
quired shelves full of test gear. For exam-
ple, to measure frequency you needed a
counter; to generate an rf signal you needed
a signal generator; to measure distortion, a
distortion meter; power output, a power

Peter D. Williams

Peter Williams is Director of Associated
Calibration Laboratories in Melbourne.

meter, etc. All in all six or seven separate,
expensive instruments, time consuming to
interconnect and evaluate, possibly leading
to skimped work and a tarnished reputation
for the repair shop and service industry
generally.

From this situation developed the con-
cept of the ‘service monitor’, which would
combine these test functions and add in the
feature of portability. In Australia we have
had, with varying degrees of success, this
type of equipment from Ailtech-Singer,
Cushman, IFR, Motorola, Systron Donner,
Wavetek, to name a few, and all designed to
do more tests while packed into a single
instrument.

So what’s so special about the Marconi
29557 It’s the fresh start approach.

Different but how?

After doing it’s homework, Marconi ob-
viously concluded that technicians wanted
less complexity, fewer knobs and less time
to learn how to drive it.

What you see on the screen of the Mar-
coni box is transmitter frequency, power
output, deviation frequency and modulating
frequency with its level. All this information
is held on the screen until it is erased with
vertical bar charts displaying the dynamic
measurements in real time — no meters, no
range settings as the box uses auto ranging
on all scales.

If you wish to check the receiver of your
transceiver, a quick push of the Rx = Tx
pushbutton automatically places the 2955
on the same frequency that was transmitted
to it and injects the receiver frequency to
the radio under test.

If your radio operates on duplex, where
receive and transmit frequencies differ, or
even cross band transceivers, any of these
offsets may be entered into any one of the
38 non-volatile storage areas. Complete in-
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LABORATORY REPORT: MODEL 2955 SERIAL No. 119507/107
In the case of modulation and power Indications, most test sets have accuracies | f FREQ METER SECTION
ranging from 5% to 20% so a radio that has a nominal 10W output could Accuracy: same as internal standard +3%
indicate anywhere from BW to 12W and still be within the specification of the Error readution:
test set. It is important for any test department to not only calibrate its 1H2/10Hz to 100MHz
equipment so that it Is within specification, but to know what the tolerances are 10Hz/100MHz to 1GHz
so that allowance can be made for the readings. it is pleasing to see such a L
comprehensive range of specifications supplied with the 2955 to enable these Sensitivity
allowances to be made. BNC input : )

The Marconi is of first class construction. Modular layout makes servicing, if Measured: nominal 30mv
and when required, a breeze. 12dB SINAD

To further indicate the tightening and upgrading of specifications, which we Spec: 50mv
believe are required in today's environment, we have shown Marconi's claimed N type input
specifications with our results and related these to average current workshop Measured: nominal 224mV
specifications represented by other multipurpose instruments and a 12dB SINAD
representative figure expected of laboratory type instruments. Spec: 500mV

1 POWER METER
Accuracy
Present W/shop Lab Equip Measured: better than 5% +13% +1.5%
Lab Results & Manufacturer's Specs Specs (average) Specs (average) @ 476MHz and
rf SIGNAL GENERATOR SECTION 155':4Hz 10w
Frequency Range  400kHz — Spec: +10%
1.0GHz MODULATION METER
Output Level :M/FM on receive .
c+ ccuracy over operating range

’\Sﬂs:cs:u b ;ggg s g Measured: better than 5% +10% +1%
Residual FM Spec: +8.5% 50Hz-10kHz

Measured: <30Hz <100Hz <15Hz AM/FM on generate

Spec: <30Hz Accuracy over operating range
Harmonics Measured: bettc:r than 5%

Measured: 1.5MHz —38dBc; <25d8c <25dBc QU e s G T S

1.5-250MHz —35dBc; 250-1000MHz SINAD METER )

—20dBc Accuracy over operating range

Spec: —20dBc; —30dBc; —20dBc geasured: Et?‘t:jeé than +1d8 +1d8 +1dB
Spurious (worst case) pec: =

Measured: < —60dBc <—60dBc <—80dBc DISTORTION METER

Spec: < —-45dBc 0.4-88MHz Accuracy over operating range

<—60dBc to 1000MHz gﬂeasured: iest:;ar than 3%
MODULATION SECTION e
AM accuracy @ 50% indication AF LEVEL METER

Measured: better than 3% +10% +5% Accuracy over operating range

Spec: +10% Measured: better than 5%
FM accuracy @ 5kHz deviation Spec: +5%

Measured: better than 3% +10% +5% PMIAMIFM ACCURACY
MASTER OSCILLATOR ' Measured: better than 8% over
Oven oscillator 10MHz opergung range

Measured: £ 1 part in 10% over 1 hour +2 parts Spec: +10%

after warm up in 107 over Voltage measured 3%
Spec: stability <1 part 10° over 1 24 hours Spec: £5% 10mV/Div to 20V/div
second Sweep rates 100ps/div to Ss/div
locked to internal standard

strument stores of frequency and modula-
tion parameters can be set up at will; a
decided convenience for those checking sys-
tems using common channels — police, fire,
government and the like.

Functions and features

As befits a pedigreed, self respecting and
processor-controlled test box, all the de-
sired functions listed earlier can be initiat-
ed: rf power meter, rf frequency counter,
modulation meter, rf signal generator,
audio signal generator, audio frequency
counter, voltmeter, audio distortion meter,
SINAD meter, digital oscilloscope, and
tones encoder/decoder.

Pushbuttons for function and data entries
are colour coded.

The CRT display provides prompts dur-
ing data entry, guidance during sequences
and shows measurement results by means of
five auto ranging bar charts. A relatively
crude example of bar charts is the loudness
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displays on audio gear. The display on the
2955 enables technicians to make precise
adjustments to levels. Previously, digital
equipment was at a disadvantage for this
sort of work as you could not easily see the
effect of adjustments approaching or reced-
ing from a desired figure as you do with ana-
log meters. The 2955 gives the best of both
worlds.

The digital storage scope has an 800kHz
sampling rate with a 50kHz bandwidth so
you can see the transmitter’s or receiver’s
audio. Repetitive sweep, single sweep and
freeze facilities are available. This freeze
enables you to observe readings at leisure,
especially if you have just keyed in a high-
power transmitter and don’t want to over-
load the rf.

Frequency counters can simultaneously
show rf and AF frequency readings with
either 1Hz or 10Hz resolution for rf and
0.1Hz for AF. Accuracy of the readings is
that of the internal frequency standard; if

you are after better accuracy an external
standard can be used.

The signal generator can be set up by the
keyboard, keying in a transmitter as de-
scribed earlier or from any of the user pro-
grammed sequences. Modulation can be in-
ternal or external for AM, FM or phase and
is protected against reverse power over-
loads. Independent tuning for duplex meas-
urements enables cross band operation
from say VHF to UHF or vice versa.

Modulation monitoring both on the built-
in oscilloscope and from the speaker is pos-
sible. Some might question the inability of
the monitor to show or provide spectrum
analysis. The low receive sensitivity could
be criticised too, because an ability to do off
air tests of remote transmitters aids in diag-
nosis. The short answer to these criticisms is
that the 2955 was deliberately designed to
give automatic frequency tuning with inputs
of about 50mV. Obviously greater sensi-
tivity would trigger unwanted responses



and, as the box is billed as service test set, it
is expected that equipment under test would
be on the bench. Spectrum analysis is best
left to the specialised instruments designed
for the task.

Radio frequency power can be measured
from microwatts to 30W continuously or up
to 100W for short periods. Again, the auto
ranging bar chart will show the power as
well as display it digitally on the screen. The
bar charts allow easy tuning of final output
stages. The fact that power can be shown
down to a milliwatt or better, means that
you can use the instrument to show injec-
tion levels to oscillators, mixers and the
like.

The audio frequency generator operates
from 20Hz to 20kHz with a fixed 1kHz tone
for distortion measurements. All these in-
ternal tones can be used to modulate the rf
generator for AM, FM and phase modula-
tion.

Tone encoding/decoding facilities make it
a breeze to simulate audible as well as sub-
audible tones.

Selective calling systems using four inter-
national standards plus any user defined
systems are available. In addition, you can
send and recieve a sequence of up to 10 out
of 15 allocated tone frequencies, which can
be generated in single step, tone burst or a
continuous cycle. For transmitter testing,
each received tone is compared with stand-
ard frequency allocations held in memory.
The read out will give the percentage fre-
quency €rror.

The built-in self-test facility may be called
up to enable faults to be identified to a
major module level or to group of compo-
nents. In fact, every time the instrument is
turned on, the self-test circuitry goes
through three major checks. Failure of any
of these tests causes an error message to be
displayed and sub tests are initiated so that
you can isolate the problem with fault
tracing.

Other features include a ‘freeze’ facility
which can hold a displayed value so modula-
tion limiting circuits can be adjusted; auto
ranging measurement scales for checking
transmitters; an on-screen warning and
audible alarm for rf power overload; and a
HOLD display key to enable you to freeze
all readings once they have stabilised.

A carrier wave form can be seen at the IF
socket at the rear. With duplex testing there
is no restriction on total frequency offset be-
tween receiver and transmitter thus allow-
ing even cross band testing.

A split screen enables you to see trans-
mitter information on the left and receiver
information on the right. It can all be copied
on to a printer with customer names, serial
number, date, etc, for record keeping.

Standard default settings are —100dBm
and 1.75kHz deviation at 1kHz modulating
frequency for the signal generator.

PLEX
RECEIVER RHELEY

FREQ1I 166.40020MNz |
LEVEL: -108,8dBm
FREQ: 1.0@008kHz
LEVEL1 1.730kHx
AUDIOI 7mV
SINAD: 177.7dP AF GEN: 1,@000KkHz
AC (RE ) 0O 10.0mv
AF VYOLTS POUWER (4.}
190Tnv 3Twe 1@
i |

TRANSMITTER
FREQ1 166.40026MHz
POWER: 1.67U
FREQI 1.010kMx
LEVEL) 4.6BkMHz

SINAD

SOy o€ kM2

| = . - 6‘9*"
s.70d La.ss[ )

| =3
|

|

i

Duplex testing. Screen display can show
major parameters for the transmitter and
receiver functions of any VHF or UHF radio.
Receive and ransmit frequencies can be up to
999.6MHz in difference. Note displayed
frequency error for a nominal 166.4MHz signal.
HOLD OFF message shows that information is
‘frozen’ on screen even when radio is not
activated. Information may be erased at leisure.
Note that some receiver functions are not
displayed. If duplex is used, similar information
for only receiver or transmitter can be shown.
Also note the fast acting bar indicators. The
power chart can resolve to 1uW up to 300uW.

Without doing anything else except key-
ing the transmitter into the Marconi to get
the receiver frequency, you can get a system
check of the radio. Selecting other keys will
give you SINAD, distortion or S/N (signal-
to-noise). The tuning knob can give you fine
control of deviation, tones, etc.

The 2955 has a big seven-inch screen
which makes it ideal for displaying a built-in
instruction manual. Even during the setting
up of a test sequence, help is close at hand
by pressing the button labelled HELP!
What you see displayed are options, termi-
nology and how to achieve the next step in
the sequence. Having sorted yourself out,
pressing the same button restores you to the
real world of the information display.

This screen is not a conventional phos-
phor CRT but includes an internal mesh
which at normal viewing distances improves
sharpness of the lettering.

Two sockets N and BNC are available on
the front panel for high and low power in-
puts. The low signal output is protected
against 50 watts reverse, flashing an uncom-
plimentary signal on the screen and sound-
ing an alarm!

Performance

Radio frequency power measurement
down to better than a milliwatt can enable
you to check low rf levels in predriver stages
or local oscillators. Although the accuracy
of +20% at low levels isn’t lab stuff,
remember that rf power meter manufactur-
ers such as Bird don’t claim much better
than that. Communication power accuracy
is around the +10% for higher powers.

Frequency accuracy using the crystal

oven as standard issue is better than five
parts in 10-8. To get this degree of accuracy
in other instruments you have to have it op-
tioned up.

Signal generator output needs to have de-
pendable figures. The accuracy approaches
that of laboratory instruments and exempli-
fies the nature of present day requirements.
Users of communication equipment are get-
ting the benefit of business and government
institutions demanding more exacting tech-
nical requirements for equipment.

The lowest reference frequency gener-
ated is 400kHz with resolution of 50Hz. If
anything below this is wanted, then you
have a problem.

“Off air” checks with antenna are not
possible unless you are right under/along-
side the transmitter. But how much off air
testing would you want to do anyway?

The digital oscilloscope is not entirely
adequate for ‘fine line’ analysis, and the
lack of spectrum monitor/analyser means
you really need a proper spectrum analyser
if you want to see limits of spurious outputs
with any accuracy.

The audio generator has no usable output
below 20Hz. Some users may want to
modulate/sweep an oscillator to get re-
sponse curves of an Rx front end etc.

Apart from unplugging the coax, it is not
possible to remove the f carrier for noise
tests.

Output for reference from the internal
frequency standard is not available and
there is no obvious external adjustment to
put the internal frequency standard on fre-
quency, although a 1MHz reference stand-
ard can be applied to a BNC socket on the
rear panel.

On the ergonomics side, pushbuttons for
incrementing up or down must be pressed
repeatedly to effect continual change in
level or frequency rather than simply
pressed while the level steps automatically
until released. As it is, a pushbutton can be
pressed, click heard but no action, unless
pressed dead on centre.

Conclusion

The Marconi has been correctly billed as
a mobile communication test and service
unit. With it you can do all the tests re-
quired to evaluate any radio. If some older
tests such as quietening are not shown then
I suggest that a procedure could be devised.

At $13,600 or thereabouts plus sales tax
this unit represents excellent value for the
tasks it can perform and at a level of ac-
curacy found in R&D departments, if at all,
only a few years ago.

With accessories to handle cellular radio
coming up, dc supplies for portable opera-
tion, the 2955 must be seriously considered
by anyone involved in servicing communica-
tion systems. To my mind, it is digital tech-
nology usefully employed. ©
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COMMUNICATIONS NEWS

Interference risk
from over-the-
horizon radar

Shortwave listeners are familiar with the Russian over-the-
horizon radar, informally known as the Russian Woodpecker,
and are aware that as it moves up and down shortwave fre-
quencies, it causes considerable interference.

A similar system of over-the-
horizon radar is in use in the US
for surveillance, and Australia is
setting up a similar project in
Central Australia. According to
Doctor Desmond Ball.in a recent
Radio Australia interview, funds
have been allocated to complete
the project.

Traditional radar uses very
high frequencies and is based on
the line-of-sight which enables
excellent definition of an aircraft
or whatever object is being sur-
veyed as the signal bounces off
the object. But the range of area

under radar supervision is very
much restricted. The over-the-
horizon radar uses much lower
frequencies in the shortwave
bands and is functional between
3 and 30MHz. The radar beam is
bounced off the ionosphere and
depending on power the signal
could skip twice across the world
3000 to S000km.
Over-the-horizon radar suf-
fers in precision object location
and indentification. Australian
authorities believe that as the
southern hemisphere has better
propagation and there is less air-

craft traffic, identification of un-
announced objects is more read-
ily detected. It is on these two as-
sumptions that Australia feels its
system is more advanced than
the two presently in operation.
The first over-the-horizon
radar introduced by the Russians
caused protests from shortwave
listeners and broadcasters when
it was activated from its location
at Gomel near Kiev in the Uk-
raine. The second station, lo-
cated in the Caucasus, is focused
down to the south-east covering
China, and the third in Siberia
on the Amur River at Niko-
laevsk covers the northern re-
gion of the globe. The early Rus-
sian stations used tremendous

o U i e i s e s ],

— Arthur Cushen

power, up to 20 or 40 megawatts.
In recent years the Russians
have reduced power and become
less troublesome, but it is not
certain whether that was due to
the international protests.
Doctor Ball assured his listen-
ers that the Australian over-the-
horizon radar would not cause
the same degree of interference
due to the much lower power
being used (around 50kW).

DOC news

The first of three transmitting
stations for the new ABC short-
wave radio service which will
blanket the Northern Territory
officially began on 20 February,
1986.

John Brown, acting for Com-
munications Minister Michael
Duffy, announced the com-
mencement of operations at the
Alice Springs high-powered
(50,000 W) transmitting station.
The other two stations, at Ten-
nant Creek and Katherine, are
scheduled to begin transmissions
later in the year. Each of the
three will have an approximate
broadcasting range of 450 km in
all directions, and, in combina-
tion, will effectively provide
radio coverage of the whole of
the Northern Territory.

The Alice Springs station (call
sign VL8A) will broadcast on
frequencies of 4.835 MHz (day-
time) and 2.310 MHz (night and
early morning). Call signs and
frequencies for the other sta-
tions will be: Tennant Creek,
VLST, using 4.910 MHz (day-
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time) and 2.325 MHz (night and
moming); and  Katherine,
VLS8K, using 5.025 MHz (day-
time) and 2.485 MHz (night and
morning).

Proposals to have commercial
entrepreneurs paid an annual
fee for rebroadcasting ABC tele-
vision programs to small, re-
mote communities have proved
unacceptable on cost grounds.

Minister Duffy said the gov-
ernment had decided money
would be better spent on the
regular capital works program
under which ABC transmitters
and translators were being ex-
tended to larger communities
round the country. The minister
said his department would con-
tinue to encourage small com-
munities in remote Australia to
invest in self-help broadcasting
reception schemes enabling
them to get radio and television
services much sooner than the
government could provide
them, given its wider responsi-
bilities across the nation.

SBS’s multicuitural television

service officially began broad-
casting in Hobart and Perth on
16 March 1986.

Originally the SBS was to
begin transmissions in both
cities by the end of January
1986. However, due to delays in
the delivery of transniitters and
the installation of time delay
equipment to provide Perth with
programs in local time, the
opening had to be put back to
March. Test transmissions were
broadcast approximately a fort-
night in advance of the official
opening to enable installation of
UHF antennas.

The DOC launched extensive
UHF education programs in
both cities, with a pamphlet on
UHF reception delivered to
every household and a hands-on
information stand being set up
to handle inquiries from the
public.

Over four million Australians
in regional areas will receive an
extra ABC radio service if draft
plans issued last November are
successful. The intention is to in-

troduce the service over the next
five years, but this is dependent
on clearance of television chan-
nels from what is known as Band
2 and studio construction in
many parts of Australia.

A discussion paper on the sub-
ject has been published, entitled
A Second Regional Radio Net-
work for the Australian Broad-
casting Corporation.

The SRRN scheme would in-
volve the establishment of 16
new regional radio studios and
upgrading of all existing ones.

Communications Minister
Duffy announced that three
ABC radio services (Regional
Radio 1, Radio 2 and Stereo
FM) will shortly be available via
the satellite.

The new Secretary to the De-
partment of Communications,
Mr Charles Halton, CBE, offi-
cially took over from the retiring
Sectretary, Mr Bob Lansdown,
CBE on 1 February, 1986.



SIEMENS

RFI PROTECTION COMPONENTS
Five ranges of components to counter problems
of electrical interference . . . outside the lab.

Because there is no one solution to
radio frequency interference (RFI),
Siemens makes 5 main ranges

of interference suppression
components. From these, additional
equipment can be customised to
cope with your RFI problems.

As you know, outside interference
often only raises its ugly head outside
the lab. So consider this basic
Siemens range that can counter most
causes ... and see anend to
customer complaints, warranty costs,
service expenses and legal battles.

1. Surge Voltage Protectors . . .
ideal for very large energy spikes
such as are induced into wiring by
nearby lightning strikes to the ground.

2. Varistors . . . for lower energy
spikes. Also useful as secondary
back-up behind gas arrestors; and
can be used directly across mains
wiring to remove spikes riding on the
50 Hz waveform.

3. RFiFilters . . . used on the mains
outlet to keep out the most notorious
interference; and also to prevent your
equipment interfering with others,

4. Ceramic Capacitors . . . to be
scattered over circuits and across all
the input/outlet lines on data
communication points.

5. Specialised Components . . .
including X capacitors, Y capacitors,
current compensated chokes and
micro chokes.

Special Siemens advantages

(0 Because Siemens parts are
already used by major local
manufacturers, substantial stocks
are in ready supply.

O Siemens staff are skilled in all the
available protection technologies;
so can offer real help to designers
who encounter tricky problems.

Call us now, for quick supply or
helpful consultation.

INGENIOUS ELECTRONIC ENGINEERING

Siemens Ltd.

544 Church St., Richmond, Vic. 3121.
Sales Offices

Melbourne:

(03) 420 7318

Sydney:

(02) 436 8730

Distributors:

Victoria: Promark Electronics (Vic.)
(03) 878 1255

New South Wales: Nexus Electronics Pty. Ltd.
(02) 439 5800

New South Wales;

Promark Electronics Pty. Ltd.

(02) 439 6477

Queensland: ECO Electronics

(07) 376 5677

South Australia: R.G. Pank Pty. Ltd.
(08) 51 2411

South Australia: Protronics Pty. Ltd.
(08) 212 3111

Western Australia: Reserve Electronics
(09) 328 9755
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Computer terrorism

A Melbourne academic, Gary Cooper of
RMIT, has just completed a study of the
nation’s computer industry and its attitude
to security. He polled the EDP managers of
the 700 largest computer companies. Some
figures quoted in Pacific Computer Weekly
magazine: 50% of managers believed they
were vulnerable to sabotage; 25% admitted
to significant problems with staff threaten-
ing to cause machine downtime or sabotage;
7% admitted to discovering a fraud by staff
using the machine.

Of those who had discovered problems
like this in their installations a quarter said
they had not done anything about it and two
thirds had not taken legal action.

The same survey found that 14% of man-
agers said they had experienced disasters
like floods, 10% had experienced a fire, yet
six did not know where their nearest fire
brigade was. Forty five per cent had never
practised any kind of evacuation drill and
10% allowed smoking, eating and drinking
within the installation.

And The Actor thinks he had a problem
with Mr Gaddafi?! He should join the com-
puter industry. The good news is that the
typically reported staff fraud only involves
$10,000 or less. There are also good open-
ings for technicians skilled in repairing fire
damaged computers.

Another piece of paper floating across
the desk this week catered, not for the
hopelessly laid back, but for the ridiculously
paranoid. Netmap, a North Sydney based
computer company that would like to get a
little bigger has opened a hotline that will
advise you on how to overcome your sec-
urity problems. With an assurance from
Michael Hilsden that ‘doors, locks and
passwords are no longer effective barriers to
computer intrusion” ringing in your ears,
you will be advised to buy an encryptor.
This is a device that completely scrambles
the signal on the line so no one can under-
stand what you’re saying. There are good
openings for technicians skilled in installing
encryption systems.

Ain’t it good to back a winner?

Missing persons bureau
Where’s the silver lady? Astute readers
will remember that back in March we fea-
tured her on the front cover with half her
head missing. Then we sent her off to the
Royal Easter Show to wave the flag, as it
were, from the safety and security of the
Dick Smith stand — from where she
promptly disappeared. If anyone has any in-
formation on a lady painted silver, one leg,
no arms, half a head, please get in touch.
Reward: one week’s subscription to ETI.

Comet Halley

Spotted: One weekend at Braidwood by the ETI Staff,
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200° - 470° C
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actual tip temperature.
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safety.
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CODE ETC60L

Burnproof &
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power - Ceramic encapsulated
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optional. earth leakage

SOLDER BLOTTER

2 M IN WIND BACK DISPENSER

¢ Avoid burnt fingers
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tipped container
keeps fingers away
from iron tip
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" Theres’s just one Australia
& ’-f e ) ; 3 ".'_:. j 2

STC, alone among Australian companies, was  amazing rate, STC maintains its status at the leading

chosen to build vital electronics for the edge. Today, the many STC products and services, all

 AUSSAT satellites. This is in recognition of our  designed within the last two years, continue to speed

many achievements in communications,”and  and simplify the ways in which people and businesses
communicate. STC. The first Australian

a tribute to our known ability to manufacture

technological components to the “fail-safe” company into space.

standards demanded in space. The only Australian company into space.
Proudly part of the AUSSAT Programme.

As communications systems evolve at an

THE LEADING EDGE.

as the vital U.S. communications satellites WESTAR and GALAXY.

+§TC electronics are also built into satellites for the Indonesian and Mexican governments as well
: / Qs71c




Get all of
Yamaha's
latest audio
equipment
ronly
33 cents.
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N i Fillin this coupon and you'l get Yamahass free catalogue featuring the
| g - latest and complete range of compact disc players, cassette decks, turntables, |
' cartridges, integrated amps, separate amps, tuners, receivers, graphic |
equalizers, headphones and system components. With each component

comes something you wouldn't expect [RTFNEUYLIS:d |

l
Name o A
Address . . - l
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Yamaha Consumer Electronics Division, 17-:33
Market Street, South Melbourne, Victoria 3205, |
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